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PABT   L 

OfnCSBS  OF  THE  COBPS  OF  ENOIKEBBS 3 

SEA-COAST  DEFENSES 4 

BOABD  OF  ENGINEERS. 

Offioecs  oonstitQting  Board,  8;  sabjeds  considered  and  reported  upon,  8;  additional 
duties  of  indlTidiuJ  members,  10;  sea-ooast  fortifications,  11. 

WHARF  AT  PORT  MONROE,  VIRGINIA. 
In  chabok  of  Likut.  Ck)L.  Pjetkb  C.  Haiks,  Co^tb  of  Enoinbbbs. 12 

IRON  PILE  BRIDGE  OYER  MILL  CREEK,  AT  FORT  MONROE,  VIRGINIA. 

Ik  chabgb  of  Libut.  Col.  Pbteb  C.  Hains,  Cokfs  of  Enqinebb9 12 

POST  OF  WILLETS  POINT,  NEW  YORK.— ENGINEER  SCHOOL  OF  APPLICA- 
TION.—BATTALION  OF  ENGINEERS.— ENGINEER  DEPOT. 

Officer  in  combiand,  Lieut.  Col.  W.  R.  King,  Cobps  of  Enoineebs — 

Post  of  Willets  Point,  12;  School  of  Application,  Battalion  of  Engineers,  13;  Engineer 
Depots  statement  of  funds,  14. 

RIVER  AND  HARBOR  IMPROVEMENTS. 
Gbnebal  statement  — 16 

ATLANTIC  COAST  AND  GULF  OF  MEXICO. 

In  chaboe  of  Lieut.  Col.  Jabed  A.  Smith,  Cobps  of  Enginebbs — 

Lubec  Channel,  Me.,  16;  Moose-a-bec  Bar,  Me.,  Narragaagus  River,  Me.,  20;  Break- 
water from  Monnt  Desert  to  Porcupine  Island,  Me.,  Bagadnce  River,  Me.,  21;  Penob- 
scot fiiver.  Me.,  22;  Belfast  Harbor,  Me.,  Camden  Harbor,  Me.,  23;  Rockport  Harbor, 
Me.,  Rockland  Harbor,  Me.,  24;  Kennebec  River,  Me.,  Portland  Harbor,  Me.,  26;  Chan- 
nelin&uckCove,  Portland,  Me.,  26;  Break  water  at  month  of  Saco  River,  Me.,Saco  River, 
Me.,  27;  Kennebunk  River,  Me.,  York  Harbor,  Me.,  28;  Portsmoath  Harbor,  N.  H., 
Bellamj  River,  N.  H.,  29;  Cocheco  River,  N.  H.,  Harbor  of  Refnge  at  Little  Harhor, 
N.  H.,  30;  examinations  and  surveys,  3L 

Ik  chabgb  of  Lieut.  Col.  S.  M.  Mansfield,  Cobps  of  Enoineebs— 

Newbaiyport  Harbor,  Mass. ,  32;  Merrimac  River,  Mass. ;  Powow  River. ,  Moss,  33. ;  Ipswich 
River,  Mass.;  Harbor  of  Refuge,  Sandy  Bay,  Cape  Ann,  Mass.,  34;  Glouoester  Har- 
bor, MassL,  36:  Manchester  Harbor,  Mass.,  36;  Lynn  Harbor,  Mass.,  Winthrop  Harbor, 
Mass.,  37;  Boston  Harbor,  Mass.,  38;  Hingham  Harbor,  Mass.,  39;  Scituate  Harbor, 
Mass.,  40;  Plymouth  Harbor,  Mass.,  41;  Wellfleet Harbor,  Mass.;  Provlncetown  Har- 
bor, Man.,  42;  removal  of  sunken  vessels  or  ciaft  ohstmcting  or  endangering  naviga- 
tftODt  43;  examinations  and  snrveyS)  43, 
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Ik  chabob  of  Maj.  W.  R.  Livsbmobb,  Ck)BP8  of  Enginebbs — 

Harbor  of  Refuge  at  Hyannis,  Mass.,  44;  Harbor  of  Refage  at  Nantacket,  Mass.,  Vine- 
yard Haven  Harbor,  Mass.,  45;  Wareham  Harbor,  Mass.,  46;  New  Bedford  Harbor, 
Mass.;  Taunton  River,  Mass.,  47;  Warren  River,  R.  L,  48;  Pawtacket  Kiver,  R. 
I.;  Providenoe  River  and  Narragansett  Bay,  R.  I.,  49;  Removal  of  Green  Jacket 
Sboal,  Providence  Harbor,  R.  L,  50;  Newport  Harbor,  R.  I.,  51;  Harbor  of  Refiige  ut 
.  Block  Island,  R.  I.,  52;  Pawcatnck  River,  R.  I.  and  Conn.,  53;  Harbor  of  Refiige  at 
Stonington,  Conn.,  54;  removing  sunken  vessels  or  orafb  obstructing  or  endangering 
navigation,  55;  examinations  and  surveys,  55. 

In  ohabgb  of  Libut.  Col.  D.  C.  Houston,  Cobps  of  Enoinrebs— 

Thames  River,  Conn.,  56;  New  London  Harbor,  Conn.,  Connecticut  River,  Mass.  and 
Conn.,  57;  Clinton  Harbor,  Conn.,  New  Haven  Harbor,  Conn.,  59;  Breakwater  at 
New  Haven,  Conn.,  60;  Milford  Harbor,  Conn.,  61;  Honsatonic  River,  Conn.,  62; 
Bridgeport  Harbor,  Conn.,  Black  Rook  Harbor,  Conn.,  63;  Norwalk  Harbor,  Conn., 
64;  Five  Mile  River  Harbor,  Conn.,  Stamford  River  Harbor,  Conn.,  65;  Port  Chester 
Harbor,  N.  T.,  Echo  Harbor,  New  Rochelle.  N.  Y.,  66;  New  Rocbelle  Harbor,  N.  Y., 
East  Chester  Creek,  N.  Y.,  67;  Greenport  Harbor,  N.  Y.,  68;  Glen  Cove  Harbor,  N.  Y., 
Flushing  Bay,  N.  Y.,  69;  removing  sunken  vessels  or  craft  obstructing  or  endangering 
navigation,  70;  examinations  and  surveys,  70. 

In  ohabqb  of  Lieut.  Col.  G.  L.  Gillbspib,  Cobps  of  Enginbebs— 

Hudson  River,  N.  Y.,  71;  harbor  of  Saugerties,  N.  Y.,  72;  harbor  of  Rondont,  N.  Y.,  73; 
Harlem  River,  N.  Y.,  74;  removing  otetructions  in  the  East  River  and  at  Hell  Gate, 
N.  Y.,  75;  Newtown  Creek,  N.  Y.,  76:  Buttermilk  Channel,  N.  Y.,  Gowanus  Bay,  N. 
T.,  78;  New  York  Harbor,  80;  Raritan  Bay,  N.  J.,  81;  removing  sunken  vessels  or 
crafts  obstructing  or  endangering  navigation,  82;  examinations  and  surveys,  83. 

In  ohabgb  of  Capt.  Thos.  L.  Casey.  Cobps  o^  Enginsebs— 

Sheepehead  Bay,  N.  Y.,  83;  Canaisie  Bay,  N.  Y.,  84;  Sumpawanus  Inlet,  N.  Y.,  85;  Ar- 
thur Kill,  N.  Y.  and  N.  J.,  channel  between  Staten  Island  and  New  Jersey,  86;  Pas- 
saic River,  N.  J.,  87;  Elixabeth  River,  N.  J.,  Rah  way  River,  N.  J.,  89;  Raritan  River. 
N.  J.,  90;  South  River,  N.  J.,  91;  Shrewsbury  River,  N.  J.,  92;  Keyport  Harbor,  N. 
J.,  93;  examinations  and  surveys,  93. 

In  chaboe  of  Lieut.  Col.  Henby  M.  Robebt,  Cobps  of  Engineebs — 

Delaware  River,  Pa.  and  N.  J.,  94;  Philadelphia  Harbor,  Pa.,  96;  Schuylkill  River,  Pa., 
97;  ice-harbor  at  Marcus  Hook,  Pa.,  ice-harbor  at  the  head  of  Delaware  Bay,  Del.,  98 ; 
construction  of  iron  pier  in  Delaware  Bay  near  Lewes,  Del.,  99;  harbor  at  Delaware 
Breakwater,  Del.,  100;  Mantua  Creek,  N.  J.,  removal  of  wrecks  from  Delaware  Bay 
and  River,  removing  sunken  vessels  or  craft  obstructing  or  endangering  navigation, 
United  States  Commission  advisory  to  the  board  of  harbor  comnussioners  of  Phila- 
delphia, Pa.,  101;  examinations  and  surveys,  102. 

In  chabge  of  Willlam  F.  Smith,  United  States  Agent,  Majob  of  Engineebs, 
U.  S.  Abmy,  betibed— 

Maurice  River,  N.  J.,  102;  Wilmington  Harbor,  Del.,  ice-harbor  at  New  Castle,  Del., 
103;  Duck  C^k,  DeL,  St  Jones  River,  DeL,  104;  Mispillion  Creek,  Del.,  Broadkik 
River,  Del.,  105;  inland  water-way  ftom  Chincoteague  Bay,  Va.,  to  Delaware  Bay  ai 
or  near  Lewes,  Del.,  106;  Broad  Creek,  Del.,  107;  Susquehanna  River  above  and  be 
low  Havre  de  Grace,  Md.,  108;  Fairlee  Creek,  Md.,  Corsica  Creek,  Md.,  109;  Chop 
tank  River,  Md.,  harbor  at  Cambridge,  Md.,  110;  Pocomoke  River,  Md.,  removing 
sunken  vessels  or  craft  obstructing  or  endangering  navigation.  111;  examinations  anc 
surveys,  112. 

In  chabge  of  Capt.  Thos.  Tubtle,  Cobps  of  Engineebs— 

Patapsoo  River  and  channel  to  Baltimore,  Md. ;  James  River,  Va.,  113;  removing sankei 
venels  or  craft  obstructing  or  endangering  navigation,  115. 

In  ohabgb  of  Lieut.  G.  J.  Fiebbgeb,  Cobps  of  Engineebs— 

Harbor  at  Norfolk  and  its  approaches,  Va.,  115;  Approach  to  Norfolk  Harbor  and  tb 
United  States  (Norfolk)  navy-yard  between  Lambert's  Point  and  Fort  Norfolk,  Va, 
116;  Nansemond  River,  Va.,  including  the  mouths  of  Bennett  and  Chuckatuckoreekc 
117;  Appomattox  River,  Va.,  118;  Currituck  Sound,  Coanjok  Bay,  and  North  Rivt 
Bar.  N.  C,  119;  removing  sunken  vessels  or  craf^  obstructing  or  endan^^erin^  nav 
^i^n,  120;  oxaminations,  ].20, 
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Is  CHABOB  OF  LiSUT.  OOL.  PkAEB  (X  HAUTS,  OOBFS  OP  EVOINBEBS— 

PtttODiac  River  at  WaBhiDgton,  D.  a,  121;  reoonstractiQii  of  the  Aqaeduct  Bridge  at 
Geoigetowii,  D.  C. ;  constmction  of  bridge  acroes  Eastern  Brandi  of  the  Potomac 
Slyer,  D.  C,  123;  ezaminatioiia,  124. 

In  chabge  of  Mr.  S.  T.  Abebt,  Unitsd  States  Aoekt— 

Pfttnxent  Riyer,  Md.,  124;  channel  at  Meant  Vernon,  Ya.,  125;  Breton  Bay,  Leonard- 
town,  Md.;  Nomini  Creek,  ya.,126;  harbor  at  entrance  of  St  Jerome's  Creek,  Md., 
127;  Rappahannock  River,  Ya.  (indnding  Urbana  Creek),  128;  Totnskj  Rirer,  Ya. ; 
Mattaponi  River,  Ya.,  129;  Pamnnky  River,  Ya.,  130;  York  River,  Ya.,  131;  Chioka- 
hominj  River,  Ya.,  Stannton  River,  Ya.,  (firom  Pig  River  to  Randolph),  132;  Dan 
River  between  Madison,  N.  C,  and  Danville,  Ya.,  133;  removing  sunken  vessels  or 
ciaft  obstructing  or  endangering  navigation,  134;  examinations  and  surveys,  134. 

Ik  chabgb  of  Capt.  W.  H.  Bixby,  Cobps  of  Enoinbebs— 

Boanoke  River,  N.  C.  and  Ya.,  135;  Pamlioo  and  Tar  Rivera,  N.  C,  136;  Cootentnia 
Creek,  N.  C,  Trent  River,  N.  C,  137;  Neose  River,  N.  C,  138;  inland  water-way  be- 
tween New  Berne  and  Beaufort^  N.  C.,  139;  harbor  at  Beaufort,  N.  C,  140;  inland 
water-way  between  Beaufort  Harbor  and  New  River,  N.  C,  through  Bogue  Sound, 
141;  New  River,  N.  a,  142;  Black  River,  N.  0. ;  Cape  Fear  River  above  Wilmington, 
N.  a,  143;  Cape  Fear  River  at  and  below  Wilmington,  N.  C,  144;  Yadkin  River,  N. 
C,  145;  harbor  at  Qeorgetown,  S.  C,  146;  WinyawBay,  S.  C,  removing  sunken 
veeselB  or  craft  obstructing  or  endangering  navigation,  147;  examinations  and  sur- 
veys, 148. 

Is  CHABOE  of  Capt.  Fbedebic  Y.  Abbot,  Coeps  of  Enginebbs— 

Charleston  Harbor,  S.  C,  149;  Lumber  River,  N.  C,  Mingo  Creek,  S.  C,  150;  Clark 
Creek,  S.  C,  Ashley  River,  S.  C,  151 ;  Edisto  River,  S.  C,  Salkiehatchie  River,  a  C, 
152;  Little  PeeDee  River,  S.  C,  Great  Pee  Dee  River,  8.  C,  153;Santee  River,  S.  C, 
154;  Wateree  River,  a  C,  155;  Congaree  River,  8.  C,  Wappoo  Cut,  8.  C.,  156;  Wao- 
camaw  River,  N.  C.  and  S.  C,  167;  examinations  and  surveys,  157. 

Is  CHABGE  OF  LlEUT.  O.  M.  CABTEB,  COBPS  OF  ENOINEEB6— 

Savannah  Harbor  and  River,  Ga.,  158;  Savannah  River,  Ga.,  159;  Savannah  River  above 
Augusta,  Ga.,  Romley  Mush,  Ga.,  160;  Altamaha  River,  Ga.,  Ooonee  River,  Ga., 
161;  Ocmulgee  River,  Gra.,  Brunswick  Harbor,  Ga.,  162;  Jekyl  Creek,  Ga.,  Cumber- 
land Sound,  Ga.  and  Fla.,  163;  examination  and  survey,  164. 

Ik  chabge  of  Capt.  William  M.  Black,  Cobps  of  Ekgineebs — 

St.  John's  River,  Fla.,  165;  Yolusia  Bar,  Fla.,  166;  harbor  at  St  Augustine,  Fla.,  167; 
northwest  entrance.  Key  West  Harbor,  Fla.,  168;  Caloosahatchee  River,  Fla.,  Peace 
River,  Fla.,  169;  Manatee  River,  Fhk,  170;  Tampa  Bay,  Fla.,  171;  Withlacoochee 
River,  Fla.,  harbor  at  Cedar  Keys,  Fla.,  172;  Suwanee  River,  Fla.,  173;  removing 
sunken  vessels  or  craft  obstructing  or  endangering  navigation,  174;  examinations  and 
surveys,  174. 

Ik  chabgb  of  Capt.  Philip  M  Pbice.  Cobps  of  Ekoikbbbs — 

Apalachicola  River,  Fla.,  Apalachicola  Bay,  Fla.,  175;  La  Grange  Bayou,  Fla.,  176;  Pen- 
sacola  Harbor,  Fla.,  177;  Choctawhatchee  River,  Fla.  and  Ala.,  178;  Escambia  and  Cone- 
cuh rivers,  Fla.  and  Ala.,  179;  Flint  River,  Ga.,  Coosa  River,  Ga.  and  Ala.,  180;  Chat- 
tahoochee River,  Ga.  and  Ala.,  181;  Tallapoosa  River,  Ala.,  182;  Cahaba  River,  Ala., 
Alabama  River,  Ala. ,  183;  removal  of  sunken  vessels  or  ciafl  obstructing  or  endangering 
navigation,  184;  examinations  and  survey,  184. 

Ik  chabgb  of  Maj.  A.  N.  Dambell^  Cobps  of  Enoisteebs — 

Mobile  Harbor,  Ala.,  186;  Black  Warrior  River,  Ala.,  Warrior  and  Tombigbee  riveis, 
Ala.  and  Miss.,  187;  Noxubee  River,  Miss.,  Pascagoula  River,  Miss.,  190;  Biloxi  Har- 
bor, Hiss.,  Pearl  River,  Miss.,  between  Edinburgh  and  Carthage,  191;  Pearl  River, 
Mias.,  from  Jackson  to  Carthage,  Pearl  River,  Miss.,  below  Jackson,  192;  ezamina- 
tiona,  193. 

IH  CHABGB  OF  CAPT.  W.  L.   PI8K,   CoBPS  OF  EWGINEEBS— 

InqMCtionQf  the  improvement  at  the  South  Pass  of  the  Mississippi  River,  Tchefuncte 
£iT«r  and  Bogue  Falia,  La.,  194;  Tickfaw  River  and  its  tributaries.  La.,  195;  Amite 
Biver,  La.,  Bayou  LaFourche,  La,  196;  Bayou  Terrebonne,  La.,  197;  Bayou  Plaquemine, 
La.,  Bayou  Courtableau,  La.,  198;  Calcasieu  River  and  Pass,  La.,  199;  Sabine  River, 
La.  and  Tex.,  Neches  River,  Tex.,  Sabine  Pass,  Tex.,  200;  removing  saoken  vessels 
or  cralt  obstructing  or  endangering  navigation,  201;  examinations,  ^2. 


rvr  OONTBNTS. 

In  CHAfiOB  OF  Capt.  Bijr  a  KuroMAir,  Ck>BP8  of  ENonrKBBS— 
fiecnriiif  month  of  Ba^ou  FlAquemiae,  La.,  from  further  caTing,  803. 

Ik  ohabos  of  Maj.  O.  H.  Ernst,  Cobps  of  Ekoikbebs— 

Entrance  to  Galveston  Harbor,  Tex, ;  ship-channel  in  Galveston  Bay,  Tex.,  203;  Trinity 
River,  Tex.,  204;  BofDiao  Bayon,  Tex.,  month  of  Brazos,  Tex.,  Pass  Cavallo  lalet  to 
Matagorda  Bay,  Tex.,  Aransas  Pass  and  Bay  np  to  Rockport  and  Corpus  Christi,  Tex., 
205;  harbor  at  Brazos  SantianfO,  Tex.,  206;  examinations  and  surveys,  206. 

WESTERN  RIVERa 

Ik  ohabgs  of  Capt.  J.  H.  Willabd,  Cobps  of  Ekoikeebs.— 

Red  River,  La.  and  Ark.,  207;  Qypress  Bayon,  Tex.  and  La.,  208;  Onachita  and  Black 
Rivers,  Ark.  and  La.,  Onachita  River,  Ark.,  above  Camden,  Bayon  D'Arbonne,  Lift, 
209;  Little  River,  La.,  Bayon  Bartholomew,  La.  and  Ark.,  210;  Bayon  Boeof,  La., 
Tensas  River  and  Bayon  Biaoon,  La.,  211;  bayons  Rondeway  and  Yidal,  La.,  Big 
Black  River,  Min.,  212;  Taaoo  River,  Miss.,  Tchnla  Lake,  Miss.,  Tallahatchee  River, 
Miss.,  213;  Steele's  Bayon,  Mias.,  BigSnnflower  River,  Miss.,  214;  Big  Hatches  River, 
Tenn.,  Forked  De^  River,  Tenn.,  215;  water  gauges  on  the  Biississippi  River  and  its 
principal  tributaries,  216;  examinations,  216. 

Ik  ohabob  of  Capt.  H.  S.  Tabob,  Cobps  of  Ekgikebbs.— 
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St  Croix,  Chippewa,  and  Wisconsin  rivers;  Yellowstone  River,  Mont  and  Dak.,  240 
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mouth  of  Muskingum  River,  Ohio,  252;  Muskingum  River,  Ohio,  operating  and  cm 
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Engineera,  472;  lecrniting,  473;  discipline,  474;  drill  and  instruction,  475;  Engineer 
Depot,  public  buildings,  and  oonstruction,  476;  depot  property,  experiments,  478; 
statement  of  funds,  4^;  estimates,  484;  Appendixes— A,  programme  of  study  and 
instruction  for  winter  season,  484;  B,  programme  of  study  and  instruction  for  sum- 
mer season,  487;  C,  assignments  to  charge  of  departments  of  instruction,  489;  D, 
order  eonyening  Board  of  Officers  to  examine  and  report  upon  torpedo  material,  489; 
£,  report  of  Lieut.  Charles  S.  Rich^  Corps  of  Engineers,  494,  and  report  of  Capt.  S. 
W.  Roessler,  Corps  of  Engineeis,  495. 

APPENDIX  No.  4. 

REPORT  OP  BOARD  OP  ENGINEERS   ON  THE  PATRICK   "AUTO-MOBILE 
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EIVBES  AND  HARBORS,  BTO. 

APPENDIX  A. 

REPORT  OP  LIEUT.  COL  JARED  A.  SMITH,  CORPS  OF  ENaiNEERS. 

IsrPBoyxMBNTS. — ^Lubec  Channel,  Me.,  504;  Moose-a-bec  Bar,  Me.,  506;  Narraguagus 
River,  Me.,  508;  Breakwater  from  Mount  Desert  to  Porcupine  Island,  Me.,  509;  Bi^a- 
duoe  River,  Me.,  511;  Penobscot  River,  Me.,  512;  Belfast  Harbor,  Me.,  522;  Oftmden 
Harbor,  Me.,  523;  Rockport  Harbor,  Me.,  524;  Rockland  Harbor,  Me.,  525;  Kenne- 
bec River,  Me.,  527;  Portland  Harbor,  Me.,  529;  channel  in  Back  Cove,  Portland, 
Me.,  531;  breakwater  at  mouth  of  Saoo  River,  Me.,  533;  Saco  River,  Me.,  534;  Ken- 
nebunk  River,  Me.,  York  Harbor,  Me.,  537;  Portsmouth  Harbor,  N.  H.,  539;  Bellamy 
River,  N.  H.,  540;  Cocheoo  River,  N.  H.,  542;  harbor  of  refuge  at  Little  Harbor,  N. 
H.,  543. 

ExAMiHATiOKS. — Harbor  and  channel  at  Pembroke,  Me.,  546;  Monhegan  Island  Har- 
bor, Me.,  547;  Medomac  River,  Me.,  548;  Hampton  River,  N.  H.,  549;  Harrisseoket 
River,  Me.,  550. 

APPENDIX  B. 

REPORT  OP  LIEUT.  COL.  S.  M.  MA.N8FIELD,  CORPS  OP  ENGINEERS. 

iBfPBOVKMBiTCS. — ^Newburyport Harbor,  Mass.,  554;  Merrimac  River,  Mass.,  556;  Powow 
River,  Mass.,  558;  Ipswich  River,  Mass.,  559;  Harbor  of  Refuge,  Sandy  Bay,  Cape 
Ann,  Mass.,  561 ;  Gloucester  Harbor,  Mass.,  664;  Manchester  Harbor,  Mass.,  567;  Lynn 
Harbor,  Mass.,  568;  Winthrop  Harbor,  Mass.,  571;  Boston  Harbor,  Mass.,  572;  Hing- 
ham  Harbor,  Mass.,  580;  Scituate  Harbor,  Mass.,  5S2;  Plymouth  Harbor,  Mass.,  584; 
Wellfleet  Harbor,  Mass.,  587;  Provincetown  Harbor,  Mass.,  589;  removal  of  sunken 
vessels  or  craft  obstructing  or  endangering  navigation,  592. 

Examinations. — Maiden  River,  Mass.,  as  to  straightening,  widening,  and  deepening 
the  channel,  694;  Cohasset  Harbor,  Mass.,  595;  Goose  Point  Channel,  Plymouth  Har- 
bor, Mass.,  to  public  wharf  at  Kingston,  596;  Weir  River,  Mass.,  597;  Stage  Harbor 
at  Chatham,  Mass.,  699. 

Hasbob  LDODa.— Establishment  of  harbor  linea  at  Boston  Harbor,  Blass.,  601, 
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APPBITDIX  O. 
BEPOBT  OF  MAJ.  WILLIAM  B.  UYERMORE,  CX)BPS  OF  ENGINEERS. 

Impbovebcents. — ^Harbor  of  refhge  at  HjannlB,  Haas.,  606;  harbor  of  reftige  at  Nan- 
tucket, Mass.,  008]  Vineyard  Hayen  Harbor,  Mass.,  611;  Wareham  Harbor,  Mass., 
612;  New  Bedford  Harbor,  Mass.,  615;  Tannton  River,  liass.,  616;  Warren  River, 
R.  I.,  620;  Pawtncket  River,  R.  L,  621;  Providence  River  and  Narragansett  Bay,  R. 
L,  623;  removal  of  Green  JaM^et  Shoal,  Providence  Harbor,  R.  I.,  626;  Newport  Har- 
bor, R.  I.,  628;  harbor  of  refoge  at  Block  Island,  R.  I.,  631;  Pawcatack  River,  R.  L 
and  Ck)nn.,  635;  harbor  of  reAige  at  Stonington,  Conn.,  637;  removing  sunken  ves- 
sels or  crait  obstructing  or  endangering  navigation,  640. 

Examinations.— Entrance  to  Point  Judith  Pond,  west  of  Point  Judith,  R.  L,  with  a 
view  to  establishing  a  harbor  of  refuge,  642;  Westport  Harbor  and  East  and  West 
branches  of  Westport  River,  Mass.,  645;  Taunton  River,  Mass.,  647;  Fishing-Plaoe 
Cove,  near  Seaoonnet  Point^  R.  I.,  with  view  to  oonstmcting  a  breakwater,  649; 
Greenwich  Bay,  to  deepen  water  on  the  bar  at  Long  Pointy  B.  £,  650. 

APPENDIX  D. 

REPORT  OF  COL.  D.  C.  HOUSTON,  CORPS  OF  ENGINEERa 

ItfPBOYEMENTS. — Thames  River,  Conn.,  654;  New  London  Harbor,  Conn^  659;  Con- 
necticut River,  Mass.  and  Conn.,  660;  Clinton  Harbor,  Conn.,  669;  New  Haven  Har- 
bor, Conn.,  670;  Breakwater  at  New  Haven,  Conn.,  675;  Milford  Harbor,  Conn.,  685; 
Housatonic  River,  Conn.,  688;  Bridgeport  Harbor,  Conn.,  693;  Black  Rock  Harbor, 
Conn.,  702;  NorwaLk  Harbor,  Conn.,  705;  Five-Mile  River  Harbor,  Conn.,  710;  Stam- 
ford Harbor,  Conn.,  712;  Port  Chester  Harbor,  N.  Y.,  715;  Echo  Harbor,  New  Ro- 
chelle.  N.  Y.,  717;  New  Rochelle  Harbor,  N.  T.,  719;  East  Chester  Creek,  N.  Y., 
721:  Greenport  Harbor,  N.  Y.,  725;  Glen  Cove  Harbor,  N.  Y.,  728;  Flushing  Bay, 
N.  Y.,  730;  removing  sunken  vessels  or  craft  obstructing  or  endangering  nav^tion, 
73.^ 

Examinations. — Fort  Pond  Harbor,  Montauk,  N.  Y.,  733;  Black  Rock  Harbor,  for 
breakwater  to  Penfield  Reef  and  south  from  Fairweather  Island,  Conn.,  741;  New 
London  Harbor,  Conn.,  744;  Mystic  River,  Conn.,  746;  Port  Jefferson  Inlet,  Long 
Ishind,  N.  Y.,  751. 

APPENDIX  B. 

REPORT  OP  LIEUT.  COL.  G.  L.  GILLESPIE,  CORPS  OF  ENGINEERS. 

Impbovements. — ^Hudson  River,  N.  Y.,  756;  harbor  of  Saugertles,  N.  Y.,  761;  har- 
bor of  Rondout,  N.  Y.,  764;  Harlem  River,  N.  Y.,  767;  removing  obstructions  in 
the  East  River  and  at  Hell  Gate,  N.  Y.,  772;  Newtown  Creek,  N.  Y.,  777;  Buttermilk 
Channel,  N.  Y.,  780;  Gowanus  Bay.  N.  Y.,  784;  New  York  Harbor,  788;  Raritan  Bay, 
N.  J.,  794;  removing  sunken  vessels  or  cnifts  obstructing  or  endangering  navigation, 
799. 

Examinations  and  Subysys.— Tiyrytown  Harbor,  N.  Y.,  800;  for  a  ship-channel 
between  Jersey  City  and  Ellis  Island,  801. 

Habbob  Lines. — ^Establis&ment  of  harbor  lines  of  New  York  Harbor  and  its  a^iaoent 
waters,  804. 

APPENDIX  F. 

REPORT  OF  CAPT.  THOMAS  L.  CASEY,  CORPS  OF  ENGINEERa 

Impbovements.— Sheepshead  Bay,  N.  Y.,  814;  Canarsie  Bay,  N.  Y.,  816;  Sumpawanus 
Inlet,  N.  Y.,  817;  Arthur  Kill,  N.  Y.  and  N.  J.,  819;  channel  between  Staten  Island 
andN.  J.,  821;  Passaic  River,  N.  J.,  824;  Elizabeth  River,  N.  J.,  827;  Rahway  River, 
N.  J.,  828;  Raritan  River,  N.  J.,  829;  South  River,  N.  J.,  834;  Shrewsbury  River.  N. 
J.,  836;  Keyport  Harbor,  N.  J.,  839. 

Examinations  and  Subvey.— East  Rookawi^  Creek|  N,  Y.,  840^  Hackensack  River, 
N.  J.,  841. 
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EEPORT  OF  LIEUT.  OOL.  HENRY  M.  ROBERT,  CORPS  OF  ENOINEERS. 

Impbovjsbcbkts. — Delaware  River,  Pa.  and  N.  J.,  847;  Philadelphia  Harbor,  Pa.,  863; 
SchayUdll  River,  Pa.,  864;  ioe-harbor  at  Marcos  Hook,  Pa.,  866;  ice-harbor  at  the 
head  of  Delaware  Bay,  DeL,  868;  oonstmctiou  of  iron  pier- in  Delaware  Bay  near 
Lewes,  Del.,  869;  harbor  at  Delaware  Breaks Ater,  Del.,  871;  Mantua  Creek,  N.  J., 
873;  removal  of  wrecks  ftom  Delaware  Bay  and  River,  875;  removing  snnken  vessels 
or  cnUfl  obstracting  or  endangering  navigation,  875:  United  States  Commission  ad- 
visory to  the  board  of  harbor  oommiasionera  of  Philadelphia,  Pa.,  876. 

EzAifiKATiQV.— Little  Balem  Creek,  N.  J.,  876. 

APPENDIX  H. 

REPORT  OF  WILLIAM  F.  SMITH,  UNITED  STATES  AGENT,  MAJOR  OP  EN- 

GINEERS,  U.  S.  ARMY,  RETIRED. 

I 

MPBOYKMENTS.— Maurice  River,  N.  J.,  880;  Wilmington  Harbor,  DeL,  881;  ice  har- 
bor at  New  Castle,  Del.,  883;  Duok  Creek,  Del.,  885;  St.  Jones  River,  Del.,  887;  Mis- 
pillion  Creek,  Del.,  889;  Broadkiln  River,  Del.,  890;  inland  water-way  fh>m  Chinoo- 
teagae  Bay,  Va.,  to  Delaware  Bay  at  or  near  Lewes,  Del.,  892;  Broad  Creek,  Del., 
894;  Bosquehanna  River  above  and  below  Havre  de  Grace,  Md.,  896;  Fairlee  Creek, 

>  898;'Coi8ica  Creek,  Md.,  899;  Choptank  River,  Md.,  900:  harbor  at  Cambridge,  Md., 
902;  PoGomoke  River,  Md.,  904;  removing  sunken  vessels  or  craft  obstructing  or  en- 
dangering navigation,  905. 

Examinations. — Prime  Hook  Creek,  Del.,  905;  Still  Pond  Harbor,  Md.,  906;  Mahon 
RivOT,  DeL,  908;  Wetiptin  River,  Md.,  910;  Boath  East  River,  Md.,  911;  Oocoban- 
nock  (Oooohannock)  River,  Ya.,  913;  Nassawaddox  River,  Va.,  915;  Nantiooke  River 
from  Seafoid  to  Concord,  Del.,  916;  Warwick  River,  Md.,  918;  La  Txappe  River.  Md., 
920;  Taokahoe  River,  Md.,  921;  Baasafras  River,  Md.,  924. 

APPEKDIX  I. 

•  REPORT  OP  CAPT.  THOMAS  TURTLE,  CORPS  OF  ENGINEERa 

Ihpboyemknts. — Pfttapeoo  River  and  channel  to  Baltimore,  Md.,  929;  James  River, 
Va.,  934;  removing  snnken  vessels  or  craft  obstructing  or  endangering  navigation, 
942. 

APPBNDI?:  J. 
REPORT  OF  LIEUT.  G.  J.  PIEBEGER,  CORPS  OF  ENGINEERS. 

Imfbotkh^nts.— Harbor  at  Norfolk  and  its  approaches,  Ya.,  946;  approach  to  Nor- 
folk Harbor  and  the  United  States  (Norfolk)  navy-yard  between  Lambert's  Point  and 
Fort  Norfolk,  Ya.,  949;  Nansemond  River,  Ya.,  including  the  months  of  Bennett  and 
Chnekatnck  creeks,  950;  Appomattox  River,  Ya.,  including  report  of  examination 
and  estimate  of  cost  of  diverting  water  of  river  above  harbor  at  Petenbnigh  to  old 
North  Channel^  952;  Cunitnck  Sonnd,  Coaiuok  Bay,  and  North  River  Bar,  N.  C., 
961;  removing  sunken  vessels  or  craft  obstructing  or  endangering  navigation,  963. 

ExAMiKATiONS.— For  Cutting  of  Hospital  Point,  Ya.,  964;  Chuckatuck  Creek,  Ya., 
968;  Bennett  Creek,  Ya.,  971;  Hampton  Creek  and  Bar,  Ya.,  974. 

Habbob  i^inies. — Establishment  of  harbor  lines  of  Norfolk  and  Portsmouth  harbors 
and  victnilyt  ^^i  0T7« 
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APPENDIX  K. 

REPORT  OF  LIEUT.  COL.  PETER  C.  HAINS,  CORPS  OP  ENGINEERS. 

iMPfiOVEMENTS. — ^Potoxnao  River  at  Waahington,  D.  C,  983;  leoonstmction  of  the 
Aqueduct  Bridge  at  Georgetown,  D.  C,  969;  constmction  of  bridge  across  Eastern 
.  Branch  of  the  Potomac  River,  D.  C.,  990. 

Examinations. — Eastern  Branch  of  the  Potomac  River,  Md.,993;  South  Branch  of 
the  Potomac  River,  W.  Ya.,  994;  Great  Cacapon  River, W.  Ya.,  995. 

APPENDIX  L. 

"REPORT  OP  MR.  S.  T.  ABERT,  UNITED  STATES  AGENT. 

Impbovements. — ^Patuxent  River,  Md.,  998;  channel  at  Mount  Yemen,  Ya.,  999; 
Breton  Bay,  Leonardtown,  Md.,  1001;  Nomini  Creek,  Ya.,  1003;  harbor  at  entrance 
of  St.  Jerome's  Creek,  Md.,  1005;  Rappahannock  River,  Ya.  (Including  Urbana 
Creek),  1005;  Totusky  River,  Ya.,  1011;  Mattaponi  River,  Ya.,  1012;  Pamunky  River, 
Ya.,  1013;  York  River,  Ya.,  1015;  Chickahominy  River,  Ya.,  1018;  Staunton  River, 
Ya.  (from  Pig  River  to  Randolph),  1020;  Dan  River  between  Madison,  N.  C.  and 
Danville,  Ya.,  1023;  removing  sunken  vessels  or  crafb  obstructing  or  endangering  navi- 
gation, 1025. 

Examinations.— Hull's  Creek,  Ya.,  1025;  Hunting  Creek  at  its  mouth,  Ya.,  1028; 
channel  crossing  the  Potomac  River,  from  Alexandria,  Ya.,  to  the  Maryland  side, 
1029;  Quantico  Creek,  Ya.,  1030;  Ware  River,  Ya.,  1034;  Machodao  River,  Ya.,  1037. 

APPENDIX  M. 

REPORT  OF  CAPT.  WILLLiM  H.  BIXBY,  CORPS  OP  ENGINEERS. 

IMPBOYBMBNTS. — Roanoke  River,  N.  C.  and  Ya.,  1040;  Pamlico  and  Tar  Rivers,  N.C., 
1044;  Contentnia  Creek,  N.  C,  1048;  Trent  River,  N.  C,  1052;  Neuse  River,  N.  C, 
1056;  inland  water-way  between  New  Berne  and  Beaufort,  N.  C,  1060;  harbor  at  Beau- 
fort, N.  C,  1066;  inland  water-way  between  Beaufort  Harbor  and  New  River,  N.  C, 
through  Bogue  Sound,  1073;  New  River,  N.  C,  1078;  Black  River,  N.  C,  1081;  C^>e 
Fear  River  above  Wilmington,  N.  C. ,  1083;  Cape  Fear  River  at  and  below  Wilmington, 
N.  C,  1089;  Yadkin  River,  N.  C,  1099;  Harbor  at  Georgetown,  S.  C,  1102;  Win- 
yaw  Bay,  S.  C,  1106;  removing  sunken  vessels  or  craft  obstructing  or  endangering 
navigation,  1116. 

Examinations.— Swift  Creek,  N.  C,  1116;  Ocracoke  Inlet,  N.  C,  1118;  water-way 
between  New  River  and  Swansborough,  N.C.,  1124;  White  Oak  River,  N.  C,  1127; 
Tar  River  from  Ttoborough  to  Rocky  Mount,  N.C.,  1131;  Cape  Fear  River,  N.a, 
from  Wilmington  to  the  ocean,  with  an  estimate  of  the  cost  of  its  improvement  with 
a  navigable  channel  20  feet  deep  at  mean  low  water,  1132;  Pasquotank  River  above 
the  mouth  of  Turner's  Cut,  N.  C,  1135;  Mackey's  Creek,  N.C.,  1137;  Trent  River 
from  Trenton  to  Upper  Quaker  Bridge,  N.  C.,  1140. 

APPENDIX  N. 

REPORT  OP  CAPT.  FREDERIC  Y.  ABBOT,  CORPS  OF  ENGINEERa 

Improvements. — Charleston  Harbor,  S.  C,  1144;  Lumber  River,  N.  C,  1158;  Mingo 
Creek,  S.  C,  1161;  Clark  Creek,  S.  C,  1164;  Ashley  River,  S.  C,  1166;  Edisto  River, 
S.  C,  1168;  Salkiehatchie  River,  S.  C,  1171;  Little  Pee  Dee  River,  S.  C,  1175 ;  Great 
Pee  Dee  River,  S.  C,  1179;  Santee  River,  S.  C,  1182;  Wateroe  River,  S.  C,  1189;  Con- 
garee  River,  S.  C,  1193;  Wappoo  Cut,  S.  C,  1196;  Waccamaw  River,  N.  C.  and  S.  C, 

.  1198. 

Examinations. — Broad  and  Saluda  rivers  above  Columbia,  S.  C,  1203;  connect  North 
Edisto  and  South  Edisto  rivers  by  St.  Pierre  and  South  Creek,  S.  C,  1208;  Combahee 
River,  S.  C. :  Examine  whether  the  breaking  of  Bull  River  into  Combahee  River  near 
the  head  of  Bull  River  will  iigure  the  navigation  of  Combahee  River,  and  report  a 
plan  for  obstructing  said  break  and  the  cost  tbereof,  1211;  Socastee  Creek  horn  its 
entrance  into  Waccamaw  River  to  the  bridge  at  Socastee,  S.  C,  1214;  Ashepoo  River, 
S.  C,  from  the  Charleston  and  Savannah  Railroad  bridge,  six  miles  down  the  river, 
irith  view  to  removing  obstniotionB  and  shoaU  oaused  by  sonkea  veaaela,  1216. 
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APPENDIX  O. 

REPORT  OF  LIEUT.    O.  M.  CARTER,  CORPS  OF  ENGINEERS. 

IMFBOYKICBNTB.— SaTannah  Harboz  and  Riyer,  Ga.,  1220:  SaTumah  River,  Ga.,  1237; 
SaTannah  River  above  Augusta,  Ga.,  1241;  Romley  Marsh,  G^.,  1243;  Altamaha  River, 
Ga.,  1245;  Oconee  River,  Ga.,  1250;  Ocmalgee  River,  6a.,  1256;  Bnmswick  Harbor, 
Ga.,  1263;  Jekyl  Creek,  Ga.,  1270;  Cumberland  Sound,  Ga.and  Fla.,  1273. 

ExAiciHATiON  AND  SuBYBT. — Savannah  River,  as  to  whether  the  damage  to  the  Yer- 
nesobia  Freshet  Bank  in  1887  waa  caused  by  the  work  at  crosa-tides,  and  whether  the 
maintenance  of  said  bank  is  essential  to  tiie  snooess  of  the  work  at  cross-tides,  and 
what  will  be  the  cost  of  so  <ionatrnqtixig  said  bank  as  to  confine  the  water  of  said 
river  to  its  bed,  1282. 

Harbob  Lineb. — ^Establishment  of  harbor  lines  at  Savannah  Harbor,  Ga.,  1285;  es- 
tabUshment  of  harbor  lines  at  Brunswick  Harbor,  Ga.,  1202. 

APPENDIX  P. 

REPORT  OF  CAPT.  WILLIAM  M.  BLACK,  CORPS  OF  ENGINEERa 

IKPROYBMENTS.— St  John's  Rivcr,  Fla.,  1298;  Yolusiff  Bar,  Fla.,  1308;  harbor  at  St. 
AuKUstine,  Fla.,  1309;  northwest  entrance  Key  West  Harbor,  Fla.,  1324;  Caloosa- 
hatchee  River,  Fla.,  1337;  Pease  River,  Fla.,  1339;  Manatee  River,  Fla.,  1340;  Tampa 
Bay,  Fla.,  1342;  Withlacoochee  River,  Fla.,  1345;  harbor  at  Cedar  Keys,  Fla.,  1347; 
Suwanee  River,  Fla.,  1349;  removing  sunken  vessels  or  craft  obstructing  or  endangering 
navigation,  1352. 

EXAMIKATION&— Homosassa  River  and  bar  at  its  mouth,  Fla.,  1353;  Crystal  River 
and  bar  at  its  mouth,  Fla.,  1355;  Alafia  River  and  l)ar  at  its  month,  Fla.,  1357;  Ock- 
lawaha  River  from  its  mouth  to  Lake  Griffin,  Fla.,  1360;  St  Mark's  River  and  bar 
at  its  mouth,  Fla.,  1364;  the  channel  between  Tampa  Bay  and  Old  Tampa  Bay,  Fla., 
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APPENDIX  Q. 
REPORT  OF  CAPT.  PHILIP  M.  PRICE,  CORPS  OF  ENGINEERS. 

Impboysmehtb. — ^Apalachicola  River,  Fla.,  Apalachicola  Bay,  Fla.,  1372;  La  Grange 
Bayou,  Fla.,  1375;  Pensacola  Harbor,  Fla.,  1376;  Choctawhatchee  River,  Fla.  and  Ala., 
1380;  Escambia  and  Conecuh  rivers,  Fla.  and  Ala.,  1384;  Flint  River,  Ga.,  1385; 
Coosa  River,  Ga.  and  Ala.,  1389;  Chattahoochee  River,  Ga.,  and  Ala.,  1393;  Talla- 
poosa River,  Ala.,  1396;  Cahabo  River,  Ala.,  1398;  Alabama  River,  Ala..  1400;  re- 
moval of  sunken  vessels  or  craft  obstructing  or  endangering  navigation,  1402. 

EZAMIVATIONS  AND  SuBVSY.— Outer  and  inner  bars  at  Pensacola  Harbor,  Fla.,  1402; 
St.  Andrew's  Bay,  Fla.,  1414;  Chipola  River,  Fla.,  from  its  mouth  to  Marianna,  and 
Chipola  River  from  its  mouth  to  Wewahitchka  and  the  ''cut-off,"  and  "  Lee's  Slough,'' 
running  from  the  Apalachicola  River  to  the  Chipola  River,  1416;  Flint  River,  6a., 
Rock  Reeft  at  Albany  and  above,  1420;  Choctawhatehee  River,  Ala.,  for  low- water 
navigation,  1423. 

APPENDIX  R. 

REPORT  OF  MAJ.  A.  N.  DAMRELL,  CORPS  OF  ENGINEERa 

iMPfiOYXMSNTS.— Mobile  Harbor,  Ala.,  1428;  Black  Warrior  River,  Ala.,  1433;  Wai^ 
rlor  and  Tombigbee  rivers,  Ala.  and  Miss.,  1435;  Noxubee  River,  Miss.,  1441;  Pasca- 
goula  River,  Miss.,  1443;  Biloxi  Harbor,  Mira.,  1447;  Pearl  River,  Miss.,  between 
Edinburgh  and  Carthage,  1450;  Pearl  River,  Miss.,  from  Jackson  to  Carthage,  1452; 
Pearl  River,  Miss.,  below  Jackson,  1455. 

^AMnrATioNS. — Gulf  Port  Harbor,  Miss.,  with  a  view  to  obtaining  a  20-foot  channel, 
200  feet  wide  to  approach  the  shore  as  near  as  practicable,  1460;  Bluff  Creek,  Miss., 
from  its  mouth  to  the  head  of  navigation,  1461;  Lttif  River,  Miss.,  from  its  month  to 
mouth  of  Bowie  Creek  near  the  New  Orleans  and  Northeastern  Railroad,  1462;  Chick- 
asahay  River,  Miaa.,  from  its  mouth  to  Enterprise,  1463;  Bayou  Chitta  [Bogue  Chitto], 
la.,  1465. 


XIV  COMTBNTS. 

APPBNDES:  S. 
BEFORT  OF  CAPT.  W.  L.  FTSK,  OORPS  OF  ENGINEEBa 
iNSPSOnov, — ^ImproTement  at  the  South  Pass  of  the  BiiauBsippi  River,  1467. 

APPENDIX  T. 

REPORT  OP  CAPT.  W.  L.  FISK,  CORPS  OP  ENGINEERS. 

iMPBoymmrre.— Tcheftmote  River  and  Bogae  Falia,  La.,  1482;  Tiok&w  River  and  its 
tributaries,  La.,  1483;  Amite  River,  La.,  1484:  Bayou  LaFourohe,  La.,  1486;  Bayou 
Terrebonne,  La.,  1488;  Bayou  Plaquemine,  La.,  1490;  Bayou  Courtableau,  La., 
1491;  Calcasieu  River  and  Pass,  La.,  1492;  Sabine  River,  La.  and  Tez.,  1494;  Neches 
River,  Tex.,  1495;  Sabine  Pass,  Tex.,  1496;  removing  sunicen  vessels  or  craft  ob- 
structing or  endangering  naviication,'  1600. 

EXAMIKATION&— Bayou  St  John  iVom  the  head  of  navigation  to  Lake  Pontchartrain, 
La.,  1500;  Bi^ou  Terrebonne,  fcnr  continuing  dredging  three  miles  above  Houma, 
La.,  1508;  Bayou  Terrebonne  and  Bayou  Black,  Lbl,  with  the  view  of  opening  a 
shorter  water-way  between  Miasiasippl  River  and  Berwick's  Bay,  Tex.  and  Max., 
1608;  Atchafalaya  River,  La.,  fh>m  Berwick's  Bay  to  Gulf  of  Mexico,  to  secure  a 
ohannel  of  20  feet  depth,  1510^  harbor  at  Baton  Rouge,  La.,  1511 ;  Bayou  des  Glaiaes. 
La.,  1512;  B^ou  Manchac,  Ia.,  1513;  Bi^ou  Teche.  La.,  with  a  view  to  putting  in 
locks,  1515;  Tangipahoa  River,  La.,  1527;  mouth  and  passes  of  Calcasieu  River,  La., 
1527;  Amite  River,  La.,  1528;  Tcheftmcte  River  and  Bogue  Falia,  La.,  1529;  Tiek- 
&w  River,  La.,  1530;  Bayou  La Fourche,  La.,  from  Donaldsonville  to  the  Gulf,  1531 ; 
Bayou  Teche,  La.,  from  mouth  to  St  Bfartinsville,  1532. 

APPENDIX  U. 
REPORT  OF  CAPT.  DAN.  C.  KINGBCAN,  OORPS  OF  ENGINEERa 
Securing  mouth  of  Bayou  Plaquemine,  La.,  fh>m  Author  caving,  1533. 

PART   III. 

APPENDIX  V. 

REPORT  OF  MAJ.  O.  H.  ERNST,  CORPS  OF  ENGINEERa 

IiffPBOVSiffENTS. — ^Entrance  to  Galveston  Harbor,  Tex.,  1535;  ship-channel  in  Galveston 
Bay,  Tex.,  1548;  Trinity  River,  Tex.,  1557;  Bnfblo  Bayou,  Tex.,  1559;  mouth  of 
Brazos  River,  Tex.,  1563;  Pass  Cavallo  Inlet  to  Matagorda  Bay,  Tex.,  1564;  Aransas 
Pass  and  Bay  np  to  Rockport  and  Corpus  Christi,  Tex.,  1564;  harbor  at  Brazos  San- 
tiago, Tex.,  166a 

ExAMiKATiONa — Rio  Grande  River,  New  Mexico,  from  Embudoto  El  Paso,  Tex.,  1571; 
for  removal  of  raft  on  Goadalonpe  River,  Tex.,  1577;  mouth  of  Caney  Creek  where 
it  empties  hi  Matagorda  Bay,  Tex.,  1580. 

APPENDIX  W. 
REPORT  OF  CAPT.  JOSEPH  H.  WILLARD,  COI^PS  OF  ENGINEERa 

IicPBOVKHKNTS. — ^Rod  Rivor,  La.  and  Ark.,  1684;  Cypress  Bayou,  Tex.  and  La.,  1595; 
Ouachita  and  Black  Rivers,  Ark.  and  La.,  1596;  Ouachita  River,  Ark.,  above  Camden, 
1598;  Bayou  D'Arbonne,  La.,  1599;  Little  River,  La.,  1600;  Bayou  Bartholomew, 
La.  and  Ark.,  1601;  Bayou  BoBuf,  La.,  1603;  Tensas  River  and  Bayou  Macon,  La., 
1605;  Bayous  Rondeway  and  Vidal,  La.,  1606;  Big  Black  River,  Miss.,  1608;  Tazoo 
River,  Miss.,  1609;  Tchula  Lake,  Miss.,  1612;  Tallahatchee  River,  Mias.,  1613;  Steele's 
Bayou,  Miss.,  1615;  Big  Sunflower  River,  Miss.,  1617;  Big  Hatchee  River,  Tenn., 
1618;  Forked  Deer  River,  Tenn.,  1621;  water-gauges  on  the  Mississippi  River  and  its 
prinapal  tributaries,  1624. 

Examinations. — ^Bogue  Phalia,  Miss.,  especially  the  part  known  as  th^  Narrows,  1628; 
Bayou  Dorcheat,  La.,  from  Lake  Bistenau  to  the  Arkansas  line,  1630;  Onachita  River, 
La.  and  Ark.,  ftom  its  mouth  to  h«^  of  navigation,  to  determine  the  advisabili^ 
and  probable  cost  of  its  permanent  improvement,  1631. 
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APPENDIX  X. 
REPOKT  OP  CAPT.  H.  8.  TABEB,  CORPS  OP  ENGINEERS. 

iMraoTsnHTB.— Bed  River  aboTe  Polton,  Ark.,  1639;  IdtrfOe  Red  River,  Ark.,  1641 
reoMTiog  obstmetioiis  in  ArkaDsas  River,  Ark.,  1643;  ArtransM  River,  Ark.,  1647 
Petit  Jeea  River,  Ark.,  1652;  Fonrche  River,  Ark.,  1654;  White  River,  Ark.,  1655 
OKhe  River,  Ark.,  1669;  Blaek  River,  Ark.  and  Mo.,  1660;  Black  River,  Mo ,  1662 
8L  FmociB  River,  Ark.,  1664;  St.  Francis  River,  Mo.,  1666;  Little  River,  Mo.  and 
Axk^  1668. 

APPENDIX  T. 
REPORT  OF  HAJ.  A.  M.  MUiLER,  CORPS  OF  ENGINEERa 

IKPBOVKICBHTS. — ^Removing  01801  and  wreeks  firom  the  MiasisBippi  and  Miasoori  riven, 
1671;  MiwMBJ^  River  between  the  Ohio  and  Illinois  rivers,  1673;  Gasconade  River, 
Ma,  1703;  Onge  River,  Ma,  1705. 

ExAMDrATTONSL— Grand  River,  Mo.,  1709;  St.  Lonia  Harbor,  Mo.,  1711;  Missouri 
^'      at  Hiaini,  Ma,  1713. 


APPEITDIX  Z. 

REPORT  OF  CAPT.  EL  H.  RUPFNER,  CORPS  OF  ENGINEERa 

iMFBOVPimrr.— Miasiasippi  River  between  the  Des  Moinea  Rapids  and  the  mouth  of 

the  nUnoia  River,  1717. 
ExAMTiffATfoy. — Caarkaville  Hariwr,  Mo.,.1722. 

APPEBDIX  AA. 

REPORT  OF  MAJ.  ALEXANDER  MACKENZIE,  CORPS  OF  ENGINEERS. 

IXPBoyEMKHTBL — Operating  snag-bottts  and  dredge-boats  on  the  Upper  MissisBippi,  1726; 
Mlasiarippi  River  from  Minnei^lia  to  Des  Moinea  Rapids,  1731;  Des  Moines  Rapida, 
Miasissippi  River,  1767;  operating  and  care  of  Dea  Moinea  Rapids  Canal,  1772:  dry- 
dock  at  Dea  Mmnes  Rapids  GanM,  1776;  harbors  of  refhge  on  Lake  Pepin,  at  Stock- 
holm, Wia.,  1777. 

EXA3CIVATIOV8. — Moline  Gty  Harbor,  HL,  1777;  Mississippi  River,  the  main  alongh 
at  Hamilton,  HI.,  to  the  end  of  seonring  a  good  and  sofficient  steam-boat  landing  at 
tbaX  point,  1781;  Missinipi^  Riw  at  and  near  the  head  of  Beaver  Island  at  Clinton, 
Iowa,  to  determine  what  is  neceaoary  to  ranove  the  sand-bus  there  formed  and  form- 
ing, 80  as  to  make  navigable  and  protect  the  entrance  to  the  Western  Channel,  and 
the  ehannel  itself  that  mns  between  Beaver  Island  and  the  Iowa  i^ore,  1784* 

APPENDIX  BB. 

REPORT  OP  MAJ.  CHARLES  J.  ALLEN,  CORPS  OP  ENGINEERa 

bcPBoymnm. — ^BCissiasippi  River  above  Pslls  of  St  Anthony,  Minn.,  1787;  reservoirs  at 
bsadwaten  of  MississipmRiver,  1791;  Chippewa  River,  including  Yellow  Banks,  Wis., 
1794;  SI  Croix  River,  Wis.  and  Minn.,  1798;  Minnesota  River,  Minn.,  1803;  Red 
River  of  the  North,  Minn,  and  Dak.,  1806;  surveys  for  reservoirs  at  the  sources  of 
the  MiariaBipi^  &L  Croix,  Chippewa,  and  Wisconsin  Rivers,  1809;  Yellowstone  River, 
Moot,  and  Dak.,  1809. 

EzAMUTATiOHS. — ^Ice-barboT  at  or  near  Bismarck,  Dak.,  on  the  Upper  Missouri  River, 
18ia 

APPENDIX  0  0. 

REPORT  OP  IJEUT.  COL.  J.  W.  BARLOW,  CORPS  OP  ENGINEERS. 

iMnoYXiaDnaL — Teoneosee  River,  1819;  Prench  Broad  River,  Tenn.,  1831;  Hia- 
wmsm  River,  Tenn.,  1833;  Clinch  River,  Tenn.,  1835;  Cumberland  River,  Tenn.  and 
Ky..  1837;  Sooth  Pork  of  Comberhmd  River,  Ey.,  1846;  Caney  Pork  River,  Tenn., 


XVI  CONTENTS. 

APPENDIX  D  D. 

KEPOBT  OF  LEEUT.  COL.  WILLIAM  E.   MERRILL,  CORPS  OP  EN6INEER8 

Impbovembnts. — Ohio  River,  1851;  operating  and  care  of  Davis  Island  Dam,  Ohi^ 
River,  1873;  Monongahela  River,  W.  Ya.  and  Pa.,  1879;  operating  and  oare  of  loclf 
and  dam  No.  9,  Monongahela  River,  1882;  Allegheny  River,  Pa.,  1885;  dam  at  Herr'i 
Island,  Allegheny  River,  1887;  ice-harhor  at  month  of  Mnskingnm  River,  Ohio,  1888; 
MnskiDgnm  River,  Ohio,  1890;  operating  and  care  of  the  locks  and  damson  the  Mns- 
kingnm River,  Ohio,  1892. 

f:xAMlKATiOK8.— Harhor  at  Owensborongh,  Ky.,  1903;  Monongahela  River  above 
npper  dam,  W.  Ya.,  1904;  Cheat  River,  W.  Ya.,  1905;  Mnskingnm  River,  Ohio,  from 
Zanesville  to  Dresden,  1909. 

APPENDIX  B  E. 

REPORT  OF  MAJ.  AMOS  STICKNEY,  CORPS  OF  ENGINEERS. 

IfifFBOVEMENTS. — Falls  of  the  Ohio,  Lonisville,  Ey.,  1913;  Indiana  Chute,  Falls  of 
Uie  Ohio  River,  1917;  operating  and  care  of  the  Lonisville  and  Po^land  Canal,  1920; 
Wabash  River,  Ind.  and  111.,  1928;  White  River,  Ind.,  1937. 

APPENDIX  P  F 
REPORT  OF  CAPT.  THOMAS  TURTLE,  CORPS  OF  ENOINEERa 

IMPBOVBMEKTS. — Great  Kanawha  River,  W.  Ya.,  1941;  operating  and  care  of  locks  and 
dams  on  the  Great  Kanawha  River,  W.  Ya.,  1954;  Elk  Ri?er,  W.  Ya.,  1955;  Gaoley 
JUver,  W.  Ya.,  1959;  New  River,  Ya.  and  W.  Ya.,  1961. 

APPENDIX  G  G. 
REPORT  OF  MAJ.  D.  W.  LOCKWOOD,  CORPS  OF  ENGINEERS. 

Impbovembnts.— Tradewater  River,  Ky.,  1964;  operating  and  keeping  in  repair  looks 
and  dams  on  the  Green  and  Barren  rivers,  Ky.,  1965;  Kentucky  River,  Ky.,  1970;  oper- 
ating and  keeping  in  repair  locks  and  damson  the  Kentucky  River,  Ky.,  1975; Licking 
River,  Ky.,  from  Farmers  to  West  Liberty,  1983;  Big  Sandy  River,  W.  Ya.  and  Ky., 
1983;  Guyandotte  River,  W.  Ya.,  1986;  Little  Kanawha  River,  W.  Ya.,  1987;  Buckhan- 
non  River,  W.  Ya.,  1989. 

Examination.— Big  Sandy  River,  Ky.,  from  Catlettsburg  to  Pikeville,  on  the  Louisa 
Fork  and  to  the  mouth  of  Pond  Creek  on  Tug  Fork,  1990. 

APPENDIX  H  H. 

REPORT  OF  MAJ.  JAMES  B.  QUINN,  CORPS  OF  ENGINEERa 

IMPBOVKMENTS.— Harbor  at  Grand  Marais,  Minn.,  1996;  Harbor  at  Agate  Bay,  Minn., 
1998;  harbor  at  Dnlnth,  Minn.,  2000;  harbor  at  Superior  Bay  and  St.  Louis  Bay, 
Wis.,  2010;  harbor  at  Ashland,  Wis.,  2015;  harbor  at  Ontonagon,  Mich.,  2018;  Eagle 
Harbor,  Mich.,  2020;  harbor  at  Marquette,  Mich.,  2021;  harbor  of  refhge  at  Grand 
Marais,  Mich.,  2023. 

Examination.— Black  River,  Lake  Superior,  Mich.,  to  deepen  channel  to  depth  of  16 
feet  and  constracting  a  breakwater,  2026. 

Harbor  Links.— Harbor  lines  in  Portage  Lake,  Mich.,  2027;  establishment  of  harbor 
lines  at  Marquette,  Mich.,  2027. 
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APPENDIX  I  L 

REPORT  OF  MA  J.  CHARLES  E.  L.  B.  DAVES,  CORPS  OF  ENGIXEEB3. 

Imfboysmkntb. — ^Mfluustiqne  Harbor.  Hich.,  2042;  Cedar  Rirw  Hirbor,  Mich.,  2043; 

IfeDCNDOiiee  Harbor,  Mich,  and  Wis.,  2044;  Oooato  Harbof;  Wk.,  2046;  Peoaankee 

Harbor,  Wis.,  Green  Bay  Harbor,  Wi&,  2049;  harbor  of  niagb  at  cotraoee  of  Stnr- 

geoQ  Bay  Canal,  Wia..  2051;  Afanapee  Harbor,  Wis.,  2063;  Kewaonee  Harbor.  Wia. 

2065;  Two  RiveiB  Harbor,  Wis.,  2058;  Manitowoe  Harbor,  Wis..  2060:  Sieboj^n 

Haibor,  Wis.,  20«3;  Fori  Washingtoa  Harbor,  W1&,  2065;  harbor  of  refuge  at  HU- 

vaokae  Bay,  W^is.,  2067;  Milwaukee  Harbor,  Wis.,  2072;  Radne  Harbor,  Wis..  2076; 

Keooeha  Harbor,  Wis,  2079;  Waokegao  Harbor,  m.,2<Ml;  Fox  and  WiMODsin  RtTen, 

WtfL,  2U65;  operating  and  care  of  locks  and  dams  oo  the  Fox  Rirer,  Wis.,  20f«5. 

ExA3cnff  AT10N8. — CentreTille  Creek,  Manitowoc  Conntj,  Wis.,  210*2;  Keoosfaa  Harbor, 

Wis,  for  refn^e,  2103;  Oconto  Harbor,  Wis.,  channel  16  feet  deep  and  75  feet  wide 

from  pi^  to  first  oontonr  in  rirer  at  Spies  Sloogh,  2106;  Radne  Harbor,  Wis.,  en- 

lari^ng  and  deepening  channel,  2108. 

APPENDIX  J  J.  ' 

REPORT  OF  CAPT.  W.  L.  MARSHALL,  CORPS  OF  EXGINEERa 

IjfPWjfYEancNTS. — Chicago  Harbor,  111., 2110;  CalnmetHarbor.  ni.,2116;  XUinois Rirer. 
HL,  2120;  Calomet  River,  HL  and  Ind.,  2142;  location  of  Illinois  and  Miseiseippi 
Canal,  214a 

EXAMiif  ATIONS. — Grand  Galnmet  RiTer,  Ind.,  beginning  one-half  mile  east  of  Ham- 
mond and  thenoe  eastward  to  Lake  Michigan,  2151;  canal- way  connectini;  the  waters 
of  Lake  Michigan  with  the  Calnmet  River,  beginning  at  a  point  on  the  Calomet  River 
1  mile  east  of  Hammond,  Ind.,  and  running  dne  north  to  Berry  Lake  and  thence 
■long  the  eastern  waters  of  said  Berry  Lake,  thence  northeast  to  Lake  Michigan,  2154; 
Bariy  Lake,  Ind.,  fimning  a  natozal  harbor  of  refoge,  2157;  Grand  Calnmet  River, 
m.,215& 

APPENDIX  K  K. 

REPORT  OF  MAJ.  WILLIAM  LUDLOW,  CORPS  OF  EKGIXEERa 

I^rPBomcBSfTB. — Charlevoix  Harbor  and  entrance  to  Pine  Lake,  Mich.,  2164;  Frank- 
fioct  Haibor,  Mich.,  2167;  harbor  of  relnge  at  Portage  Lake,  Midi.,  2168;  Manistee 
Harbor,  Mich.,  2171;  Lndington  Harbor,  Midi.,  2173;  Pent  Water  Harbor,  Mich., 
2176;  White  River  HarbOT,  Midi.,  2179;  Mnskegon  Harbor,  Mich.,  2181:  Grand 
Haven  Harbor,  Mich.,  2184;  Black  Lake  Harbor,  Mich.,  21^;  Sangatnck  Harbor, 
Midi.,  2189;  Sooth  Havm  Harbor,  Mich.,  2191;  St.  Joaei^  Harbor,  Mich.,  2194;  St. 
Jompb  River,  MidL,  2196;  Midugan  Cty  Harbor,  Ind.,  2197. 

ETAMnrATioya — Sangatnck  Harbor,  Mich.,  to  obtain  channd  of  navigable  width  with 
a  minimnm  depth  of  15  feet  and  reoonstmcting  piers,  2202;  Grand  River,  Micii.,  from 
Grand  Rapids  to  Iskib  Mldiigan,  for  diannd  of  navigable  width,  minimnm  depth  of 
10lMtk2206. 

PART    IV, 

APPENDIX  L  L. 
REPORT  OF  COL.  a  M.  FOE,  CORPS  OF  ENGINEERa 

IXPBOmmiTB. — St.  Maiy's  Falls  Canal  and  River,  Mich.,  2210;  operating  and  care  of 
St.  Mary's  FalU  Canal.  Midi.,  2223;  dry-dock  at  St  Bfary's  Falls  Canal,  Mich..  22^r7: 
Hay  Lake  Channel,  St  Mary's  River,  Mich.,  2238;  harborat  Cheboygan.  Mich.,  2243; 
Imibor  at  ThnnderBay,  Mich.,  2245;  harborat  An  Sable,  Mich.,  2247;  Saginaw  River. 
Mldi.,2248;  barborof  relnge  at  Sand  Beach,  Lake  Hnron,  Mich.,  2254:  moothofBIn  k 
River,  Midt,  3250;  St.  Clair  Flats  Canal,  Mich.,  2260;  operating  and  care  of  St  C^iir 
Flata  Cuial,  Mich.,  2263;  Grase  Point  Channel,  Mich.,  2267;  Ointon  River,  Mich.. 
SS70;  Detroit  River,  Mich.,  2272;  Rooge  River,  Mich.,  2274. 

KKG  89 ^n 
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REPORT  OF  COL.  O.  M.  POE,  CORPS  OF  ENGINEERS— Continaod. 

Examinations  and  Surveys.— False  Presqne  Isle  Harbor,  Lake  Huron,  Mich.,  for  a 
harbor  of  refuse,  2276;  An  Gres  River,  Mich.;  to  deepen  channel  to  Tillage  of  An  Gres 
todepthof  10  feet,  2277;  An  Sable  River  at  An  Sable,  Mich.,  with  view  0112- foot  chan- 
nel and  breakwater,  2279;  Port  Austin,  Mich.,  for  breakwater,  2280;  Lexington, 
Mich.,  lor  breakwater,  Forestville,  Mich.,  for  breakwater,  2281;  Pine  River  at  St. 
Clair  City,  Mich.,  to  deepen  channel  from  mouth  to  Belknap's  brick* yard  to  depth 
of  16  feet,  2282;  Qnanicassee  River,  Mich.,  to  deepen  channel  from  mouth  to  village 
of  Sebewaing  to  12  feet;  Port  Sanilac,  Mich.,  for  harbor  of  refage,  2284;  Algonac,  on 
St  Clair  River,  Mich.,  with  view  of  uniting  north  and  sonth  channels  between  Clark 
and  Harsems  islands,  2285;  Thunder  Bay  River,  Alpena,  Mich.,  for  16-foot  channel 
from  mouth  to  one  mile  above,  2288;  Black  River,  at  Port  Huron,  Mich.,  to  deepen 
channel  from  month  to  Grand  Trunk  Railroad  bridge  to  depth  of  18  feet,  2291. 

APPENDIX  M  M. 
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Improvements.— Monroe  Harbor,  Mich.,  2295;  Toledo  Harbor,  Ohio,  2298;  Port  Clin- 
ton Harbor,  Ohio,  2305;  Sandusky  City  Harbor,  Ohio,  2308;  Sandnsky  River,  Ohio, 
2312;  Huron  Harbor,  Ohio,  2313;  Vermillion  Harbor,  Ohio,  2316;  Black  River  Har- 
bor, Ohio,  2317;  aeveland  Harbor,  Ohio,  2319;  Fairport  Harbor,  Ohio,  2^26;  Ashta- 
bula Harbor,  Ohio,  2329;  removing  sunken  vessels  or  craft  obstructing  or  endangering 
navigation,  2334. 

Examinations. — Cowles  Creek  or  Geneva,  Ohio,  2335;  month  of  Chagrin  River  near 
Willoughby,  Ohio,  2336;  Monroe  Harbor,  Mich.,  to  deepen  channel  to  16  feet,  2338; 
Conneaut  Harbor,  Ohio,  for  deepening  and  widening  channel,  2340. 
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I     of  Presqu'ile,  Erie  Harbor.  Pa.,  2353;  Dunkirk  Harbor,  N.  Y.,  2356;  Buffalo  Harbor, 
'      N.  Y.,  'J361;  Tonawanda  Harbor  and  Niagara  River,  N.  Y.,  2393;  Wilson  Harbor, 
N.  Y.,  2395;  Okott  Harbor,  N  Y.,  2400;  Oak  Orchard  Harbor,  N.  Y.,  2403. 
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REPORT  OF  CAPT.  CARL  F.  PALFREY.  CORPS  OF  ENGINEERS. 

Lm  PROVEMEN'TS. — Charlotte  Harbor,  N.  Y.,  2407;  Great  Sodus  Harbor,  N.  Y.,  2411;  Lit- 
tle Sodus  Harbor,  N.  Y.,  2415;  Oswego  Harbor,  N.  Y.,  2417;  Sackett's  Harbor,  N.  Y., 
2422. 

Examinations. — Genessee  River,  N.  Y.,  from  a  point  south  of  the  present  harbor  and 
above  the  village  of  Charlotte,  extending  southerly  a  distance  of  about  3,000  feet. 
2424;  channel  connecting  Iroudequoit  Bay  with  Lake  Ontario  for  harbor  ot  refuge  at 
Irondequoit  Bay,  N.  Y.,  2425;  harbor  at  Troutl)erg,  N.  Y.,  2426;  harbor  at  mouth  of 
Salmon  River,  Lake  Ontario,  N.  Y.,  2427;  Black  River,  N.  Y.,  from  Brownville  to  Lake 
Ontario,  2429;  Cape  Vincent  Harbor,  N.  Y.,  to  establish  a  breakwater,  2432;  water- 
way around  Niagara  Fails,  N.  Y.,  2434. 
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iMPROVEMENTfi. — Ogdensburgh  Harbor,  N.  Y.,  2440;  Grass  River  (at  Massena),  N.  Y., 
2442;  Breakwater  at  Rouse's  Point,  Lake  Cbam plain,  N.  Y.,  2443;  channel  between 
North  and  South  Hero  Islands,  Lake  Champlain,  Vt.,  2444;  breakwater  at  Gordon's 
Landing,  Lake  Champlain,  Vt.,  2445  ;  Plattsburgh  Harbor,  N.  Y.,  2447f  Burlington 
Harbor,  Vt.,  2448;  Otter  Creek,  Vt,  2450;  Ticonderoga  River,  N.  Y.,  2451;  Narrows 
at  Lake  Champlain,  N.  Y.  and  Vt.,  2452. 
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REPORT 


OF 


THE  CHIEF  OF  ENGINEERS, 


UNITED  STATES  AKMY. 


Office  of  the  Chief  of  Engineers, 

United  States  Abmy, 
Washington^  D.  0.,  September  30, 1889. 

Sib:  I  have  the  honor  to  present  for  your  information  the  following 
rei)ort  upon  the  duties  and  operations  of  the  Engineer  Department  for 
the  fiscal  year  ending  June  30, 1889 : 


OFFICEBS  of  the  CORPS  OF  ENGINEERS. 

The  number  of  officers  holding  commissions  in  the  Corps  of  Engineers, 
TJ.  S.  Army,  at  the  end  of  the  fiscal  year  was  109. 

Six  additional  second  lieutenants  have  been  added  to  the  Corps  by 
appointment  from  the  Military  Academy,  to  date  from  June  12,  1889, 
but  they  did  not  become  available  for  duty  until  after  the  close  of  the 
fiscal  year,  and  are,  therefore,  not  included  in  the  strength  of  the  Corps. 

On  the  30th  of  June,  1889,  the  officers  were  distributed  as  follows : 

OfiBce  Chief  of  Engineers 3 

Office  Chief  of  Engineers,  fortifications,  and  river  and  harbor  works 1 

Fortifications  and  river  and  harbor  works 16 

Fortifications,  river  and  harbor  works,  and  division  engineer 

Fortifications,  river  and  harbor  works,  and  Board  of  Engineers 

Biver  and  harbor  works 1 ^ 

Division  engineer  and  Board  of  Engineers 

Division  engineer,  Board  of  Engineers,  Board  of  Visitors,  and  Mississippi  River 
Commission 

Ifiasissippi  River  Commission 

Mississippi  River  Commission  and  Missonri  River  Commission 

Pablic  buildings  and  grounds  and  Washington  Aqueduct 

Washington  Aqueduct 

Post  of  WiUets  Point,  Engineer  School  of  Application,  and  Battalion  of  En- 
gineers  • 

Battidion  of  Engineers  and  Engineer  School  of  Application 

Under  orders 

Absent  in  Enrope  nnder  orders 

I^eave  of  absence 

Siek  leave  of  absence 

Incapacitated  for  active  service  and  on  indefinite  leave  of  absence 

Detached,  on  duty  with  Light-House  Establisbmeut,  at  Military  Aca<lemy, 
with  Board  of  Commissioners  of  the  District  of  Columbia,  with  the  Missonri 
River  Commission,  at  U.  8.  Infantry  and  Cavalry  School,  and  as  Military 
Attacb6 20 
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The  oflficers  detached  were  on  duty  as  follows : 

Col.  John  G.  Parke,  Superintendent  Military  Academy  until  June  24,  1889 

Maj .  David  P.  H«ap,  engineer  third  light-house  district 

Maj.  Charles  W.  Raymond,  Engineer  Commissioner  of  the  District  of  Colnmbia. 

Maj.  William  S.  Stanton,  engineer  first  and  second  light-house  districts 

Maj.  James  F.  Gregory,  engineer  secretary  of  the  Light-House  Board 

Capt.  John  C.  Mallery,  engineer  fifth  and  sixth  light-house  districts 

Capt.  Edward  Magnire,  engineer  fourth  light-house  district 

Capt.  John  G.  D.  Knight,  instructor  of  engineering  at  the  U.  S.  Infantry  and 
Cavalry  School 1 

Capts.  Thomas  W.  Symons  and  James  L.  Losk,  assistants  to  the  Engineer  Com- 
missioner of  the  District  of  Columbia 2 

Capt.  George  McC.  Derby  and  Lieut.  John  Biddle,  on  duty  with  Company  £, 
Battalion  of  Engineers,  and  at  the  Military  Academy 2 

Lieut.  Theodore  A.  Bingham,  secretary  and  disbursing  officer  of  the  Missouri 
River  Commission - 1 

Lieut.  Hiram  M.  Chittenden,  on  duty  with  the  Missouri  River  Commission 1 

Lients.  George  W.  Goethals,  Harr>'  F.  Hodges,  Eugene  J.  Spencer,  and  Irving 
Hale,  on  duty  at  the  Military  Academy 4 

Lieut.  John  Millis,  assistant  to  engineer  third  light-house  district 1 

Lieut.  James  C.  Sanford,  Military  Attach^  to  U.  S.  Legation  at  Berlin 1 

20 
SEA-COAST    DEFENSES. 

The  permanent  defenses  of  the  country  remain  in  the  same  IneflQcient 
condition  that  has  obtained  since  the  close  of  the  civil  war.  No  appro- 
priation for  new  constmction  has  been  made  since  that  of  February  10, 
1875.  The  act  of  September  22,  1888,  appropriated  $100,000  for  the 
protection,  preservation,  and  repair  of  existing  works.  This  has  been 
expended  or  pledged  for  such  minor  repairs  as  have  appeared  most 
necessary  and  for  the  care  of  the  defenses.  The  act  of  March  2.  1889, 
appropriated  $100,000  for  the  same  purpose  for  the  current  fiscal  year, 
and  this  appropriation  will  be  exhausted  at  its  close.  These  two  appro- 
priations have  been  carefully  allotted  among  the  several  works  accord- 
ing to  their  needs,  and  only  the  repairs  most  urgently  required  have 
been  considered.  Many  of  these  works  are  still  of  value  in  connection 
with  new  works  projected,  and  the  estimate  submitted  is  for  their  pro- 
tection, preservation,  and  repair. 

Our  country,  great  in  population,  wealth,  and  natural  resources, 
prominent  among  the  nations  of  the  earth  in  intelligence,  ingenuity,  and 
energy,  and  with  an  overflowing  treasury,  is  absolutely  helpless  against 
the  attack  of  any  third-rate  power  possessing  modem  iron-clad  vessels 
armed  with  heavy  rifled  cannon. 

It  would  appear  unnecessary  to  present  arguments  to  show  the  folly 
of  continuing  such  a  condition  of  affairs,  or  to  prove  th^  necessity  of 
protecting  our  most  important  sea-ports  and  harbors  by  all  the  appli- 
ances known  to  the  present  state  of  the  science  and  art  of  war. 

The  reports  Of  my  predecessors  have  fully  and  ably  set  forth  our  de- 
plorable condition,  and  the  reasons  and  means  for  bettering  it.  I  call 
special  attention  to  the  annual  reports  of  the  Chief  of  Engineers  for 
1881,  1882,  and  1884,  and  earnestly  suggest  a  careful  study  of  the  facts 
and  recommendations  therein  set  forth. 

The  following  extract  from  the  Keport  of  The  Board  of  Engineers  is 
presented  here  as  bearing  on  this  matter: 

The  necessity  for  immediately  beginning  the  work  of  reconstrncting  onr  sea-coast 
defenses  has  been  so  fully  demonstrated  heretofore  in  the  annnal  reports  of  the  Chief 
of  Engineers  that  no  repetition  of  the  arguments  is  called  for  here.  The  only  valid 
reason  for  delay  has  been  the  lack  of  guns  and  the  impossibility  of  fabricating  in  tbit 
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eovntrr  the  types  demaiMled  by  modern  pn»gT»-fes.  Tbaok**  to  th^  Tr<»-nt  acri*-*  of 
Con'jiv?**  ill  jjratitiui;  lilKrral  aj»pr'jj»r:jtio;.>  Vj  ]»rt*itare  iLt-  i:'*-«ii'.l  :  •*  :«*ry  ai-'i  lo 
ena'.jlr  war  .^icx-l  m an af;fcc torero  lo  prtH^ure  iLe  Dr^ciiui  plai  i,  tt-s  ;i^.  ..-:j  l*»  l-ci-^r 

By  rii?>tiii:;  coDtracts  the  n*w  CTin-factor;  bniMiniiH  at  Wa^erT?:^  Arw^a'.  carabj© 
oftnTiiius  out  12-inch  mud  sismiler  j^i^^  ^^^  be  rt>mp>f»-<i  hy  LM>-r*i*-r.  1^-1»:  as-i 
by  iNretrail-^rr,  l*A*u,  plant  capable  of  lal  r.cat  ng  ancoaiv  itn  *-.r.r::,  ■*^i  l"-ii..i, 
airti  foar  l*i  :r,ch  jjnDs  will  be  in  place.  The  drvrU  p:i,«=-ni  of  *:r^l  ir-*^-;:.-  -  i-:  '.L-* 
amntTT  in  tbc  lice  of  heaTy  ordnance  coc*tn:  t'*  n  ha«  edj^V  <a:i*fa«.-Tcr7  ^n-jr*-*^: 
an^l  evntracts  are  now  let  for  frcppiyii.j;  tL**  >te<-!  for  t^lir-t-tiL*;  :»rL:y-:..  .r  •^.r.*  h, 
twcLty-i'i»nr  lU-inch,  and  fifteen  l^inch  ^nn?,  ihai  r^^ ;urt:ii  ior  (unj-u*^  4'l*,  ii.- 
cindiiig  ail  ibree  calibers,  to  be  delivereii  by  AuirO'*:.  Iri^i. 

ETi«ienily  eui placements  i^boiild  be  rtaoj"  lo  rt*  c-ive  \Li»  anrsan-r^r^i  i-*  •i-*-»r.  a*  «■  a»- 
plried.  No  fnnds  have  been  appropriated  for  tL:«  pcrpc^e.  ai:d  even  if  ;rTan:*-«i  ai 
tiie  n»min2  M>4^ion  of  Conijress  ibey  will  prol*abiy  not  t-eiT>a>e  ava:L*^>  l»^:«-r»-  Jc.t 
Ll-W.  At  the  estimated  rate  of  tabricatiou  at  Wjirrrlie;  Ar**ri,  j:  t*-o  ■?-::.^  i  ^t.:;^* 
will  btr  WfU  advanced  toward  eompletion  by  May.  >j>i.  ai«J  :Lr»^  1  -::.<.!  ^  r^  f-y 
May,  1"^J,  "wbile  bv  Jan:iary,  l*'J3,  tweniy-f-^ar  *-ii»^h,  scvea  l>;r.i*,  ^lA  f'.ir 
l;J-incb  :^ns  ''tonld  be  ready  for  service. 

Tbe  Corps  of  Enirinrtrrs  Will^hus  have  only  nine  nH»nth-*  to  pr*- jiare  t-z.'''^.m-tutntB 
lur  ten  is-incb  iniQd :  twenty-one  moniisA  for  thr*-^  l«>-iEch  gni.-;  ai-d  i^ir:^  :loi-:l* 
for  twenty«foar  "^iach.  *cven  10-inch.  and  four  l*J-:ncb  srnnj<  F  I.y  iL^  i.i.>-  ^,1  .«c 
n*|n!red,  and  no  far*h*r  ar^inent  can  In?  n* -^e*!  to  jirove  tL-it  'l*e  nr'^ii-itc  f  *i.c» 
«b"  ildl»e  jjraritedat  the  next  se»«inn  of  Cor;rr»-««i. 

The  necessity  Utr  inin»e<l:aTe  action  i*  bard.v  le*<a  :n  the  case  nf  n-*"'rtarsL  C*n,fr^«4 
for  ihr  material  and  for  nni-^Liojj  and  asur-:-' •!!-;£  Lb  r*v  ca^i-ir-^n  •'t'-*-l-i.'-^'-  -  »:  ^»-»i 
rj-tn-b  ;■  uitarsare  n4»w  IrS,  the  wtolr  to  *j<i  <>!:vrrt- 1  by  Xv.z'^^.  It'-'J.  ^'--i  :L-  y  -k  /d 
tL»x5  be  on  hand  for  mounting  by  the  time  the  baileried  are  rta«ly  vo  rtv^r.vr  ii-cir  ar- 
it. 


The  Bckard  on  Fortifications,  organized  under  tbe  act  of  March  3,  l.v>5, 
and  the  permanent  Board  of  Engineers  have  made  a  earetal  ^^tudy  of 
the  whole  problem,  and  an  efficient  sjstem  ofdefea.se  haj>  been  preiiared 
and  is  awaiting  eori>rroction.  It  only  remains  for  Cougreas  lo  give  life 
to  the  project  by  making  the  necessary  appropriatioits. 

Tbe  main  features  of  this  project  are: 

(1)  Armaments  of  tbe  hea\iest  rifled  gons  mounted  on  d:sapf»earing 
carriage^,  which,  while  widely  dispersed,  can  concentrate  their  lire  on 
tbe  enemy's  vessebs  and  which,  in  range  and  penetration  of  prrje*: tiles, 
will  equal  if  not  exceed  the  heaviest  fire  that  can  be  brua;rht  against 
them  by  the  most  powerful  fleet,  thus  keeping  the  latt^-r  at  a  safe  dL*- 
taneeor  destroying  it  whOe  attempting  to  pa^^  the  mined  are-j^i- 

(2)  A  well  developed  system  of  subniarine  mines  pLante^i  in  thecban- 
»eU  and  roadways  for  tbe  purpose  of  holding  the  ves>eU  of  tbe  enemy 
Bwler  the  tire  of  our  guns  and  preventing  their  running  tbe  batteries 
and  reaching  the  harbors  and  cities 

•3)  The  protection  of  the^se  mined  area^  from  counter-mininz  ar.d  re- 
moval by  batteries  of  rapid-firing  guns  of  small  caliber  and  wide  field 
of  fire- 

The  great  increase  in  effective  range  of  tbe  present  heavy  rifles  over 
thotie  of  former  yearn  has  greatly  changed  the  extent  and  cLanwter  of 
the  defense.  Where  formerly  1,000  yanls  was  lieemed  a  safe  allowance 
for  tbe  iK>sition  of  fortifications  in  advance  of  tbe  city  or  dejiot  to  lie  de- 
feoded,  14,000  to  17,000  (8  to  10  miles)  is  now  considereil  not  t<^^»o  far 
for  tbe  exterior  lint?  of  defense.  Tbe  cirv  of  yew  York  is  a  fair  eaLam- 
pie.  The  Battery  for  an  interior  and  Castle  Williams  and  works  on 
Be«lioe*8  Island  for  an  exterior  line,  were  at  one  time  ample  for  protec- 
tion ;  with  the  increase  in  range  and  accuracy  of  fire,  tbe  Narrows  be- 
came tbe  neee^isary  exterior  line,  and  now  it  ha8  advanced  to  Sandy 
Hook  aod  Coney  Island. 

Detailed  prqiects  for  tbe  defense  of  oor  principal  sea-board  cities  and 
roadtteadft  have  been  or  are  being  prepared.    Those  relating  to  tlie  goa 
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defense  provide  for  five  classes  of  works  moanting  the  heaviest  rifled 
ordnance : 

(1)  Mortar  ^tteries,  with  and  without  scarp  walls  and  flank  de- 
fenses. 

(2)  Barbette  batteries  armed  with  guns  monnted  on  disappearing 
carriages. 

(3)  Barbette  batteries  armed  with  gans  mounted  on  vertical  lift  car- 
riages. 

(4)  Iron-clad  casemated  batteries. 

(5)  Iron  or  steel  turrets. 

The  efficiency  and  economy  incident  to  the  first  three  classes  are  so 
well  determined  that  I  am  prepared  to  recommend  their  immediate 
construction  at  Boston,  New  York,  Hampton  Beads,  San  Francisco,  and 
Washington,  D.  C,  as  the  commencement  of  a  comprehensive  system 
of  defense,  which  should  be  extended  to  other  localities  from  year  to 
year. 

It  is  not  to  be  understood,  however,  that  the  estimates  submitted 
cover  the  whole  project  for  these  places.  The  complete  projects  pro- 
vide for  the  following  ultimate  expenditures  for  batteries,  casemates, 
and  turrets',  exclusive  of  armament  and  platforms  for  guns,  and  of  gun- 
carriages  and  plant  for  the  manipulation  of  the  armament,  viz: 

Boston: 

Masonry  and  earth-work .• $4,877,883 

Armor  and  strnctural  metal 2,780,000 

Total 7,657,882 

New  York : 

Eastern  entrance,  earth  and  masonry 2,190,000 

Bontheru  entrance,  masonry  and  earth- work 7, 006, 496 

Armor  and  structural  metal 7,004,000 

Total 16,200,496 

Hampton  Roads : 

Earth- work  and  masonry.. 1,921,608 

Armor  and  stractoral  metal 1,715,000 

Total 3,6:J6,602 

San  Francisco : 

Earth-work  and  masonry 5,935,000 

Project  involving  use  of  armor  and  structural  metal  not  yet  pre- 
pared. 

Washington : 

Masonry  and  earth-work 520,000 

The  estimates  submitted  are  to  be  applied  to  earth-work  and  masonry 
covered  by  earth-work  for  mortar  and  barbette  batteries  for  the  above 
places,  these  being  considered  the  character  of  works  which  should  re- 
ceive the  earliest  attention. 

The  necessity  for  a  wide  distribution  of  the  batteries  which  concen- 
trate their  fire  in  one  channel,  and  the  greater  distance  at  which  the 
exterior  line  of  defense  must  now  be  located,  render  it  essential  in  many 
places  that  land  now  held  by  private  parties  should  be  acquired  by 
purchase  or  condemnation. 

As  any  initiative  towards  purchase  known  to  be  taken  by  the  Gov- 
ernment may  result  in  an  undue  enhancement  in  price,  and  as  a  con- 
tract for  purchase  at  a  fixed  price  can  not  be  made  without  a  specific 
appropriation,  I  would  strongly  recommend  the  passage  by  Congress 
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of  an  act  similar  to  those  of  April  24  aud  Aagust  1, 1888,  by  which  land 
necessary  for  the  permanent  defenses  of  the  country  may  be  obtaiued 
by  condemnation.  ^ 

The  act  of  September  22, 1888,  appropriated  $200,000  ^<  for  torpedoes 
for  harbor  defenses,^  which  included  submarine  mines  and  material ; 
casemates  and  cable-galleries  for  operating  them ;  continuing  torpedo 
experiments;  practical  instruction  of  engineer  troops;  movable  subma- 
rine torpedoes. 

This  sum  was  allotted  as  follows : 

For  casemates  and  miDing  galleries : |103,000 

For  sabmarine  mineM  and  appliances  for  operating  them 08, 000 

For  continuing  torpedo  experiments 15,u00 

For  instmction  of  engineer  troops 10,000 

For  purchase  of  motors  for  movable  torpedoes , 5,000 

These  sums  have  been  expiended  or  pledged  for  the  purposes  indi- 
cated. Casemates  and  cable- galleries  at  Forts  Wadswortb,  Schuyler, 
and  Warren  have  been  begun  and  are  now  well  under  way.  The  act  of 
March  2, 1889,  appropriated  $250,000  for  casemates  aud  cable-galleries 
for  operating  sobmarine  mines.  This  sum  has  been  allotted  to  complete 
the  above  casemates  and  galleries  and  to  begin  work  on  casemates  and 
galleries  at  Fort  at  Willets  Point  and  Fort  Lafayette,  New  York,  Fort 
at  Sandy  Hook,  New  Jersey,  and  at  Alcatraz  Island  and  Point  San  Jos6, 
California,  and  will  be  expended  or  pledged  by  the  close  of  the  present 
fiscal  year.  The  estimates  presei^ted  under  the  head  of  casemates, 
cable-galleries,  etc.,  are  for  completing  the  above  works  and  construct- 
ing others  in  the  more  important  of  onr  defensive  works. 

Attention  is  agam  invited  to  the  advisability  of  providing  for  the 
lepur  and  preservation  of  Fort  Marion,  one  of  the  defensive  works  of 
St.  Angastine,  Fla.  It  is  the  oldest  and  most  interesting  of  all  of  our 
fortifications,  having  been  begun  by  the  Spaniards  about  16G5  under  the 
name  of  Fort  San  Marcos.  It  is  a  relic  of  the  Spanish  occupatiou  and 
one  of  the  few  existing  models  of  its  type  of  fortification,  and  is  well 
worthy  of  preservation.  St.  Augustine  is  visited  every  winter  by  thou- 
sands of  people  from  all  parts  of  the  United  States,  and  Fort  Marion  is 
one  of  the  most  attractive  features  of  the  place. 

An  estimate  is  herewith  submitted. 

The  act  of  September  22, 1888,  made  an  appropriation  of  (117,000  for 
the  construction  of  sea-walls  and  for  earth  embankments.  With  the 
approval  of  the  Secretary  of  War  aud  the  Board  of  Ordnance  and  For- 
tification, this  was  allott^ed  as  follows : 

For  the  preservation  of  site  of  Fort  Niagara |20,000 

For  sea-wall  and  earth  embankment  at  David's  Island,  New  York  harbor. ..  47, 000 
For  sea-waU  at  Qovemor's  Island,  New  York  harbor 50,000 

Owing  to  the  stage  of  water  in  the  lake,  the  woik  at  Fort  Nia^^ara 
had  not  been  begun  at  the  close  of  the  last  fiscal  year.  It  is  expected 
that  the  work  will  be  soon  undertaken  aud  that  the  amount  allotted 
will  be  sufficient  to  complete  the  repair  of  the  damages  to  the  site  which 
obtained  at  the  time  the  estimate  was  submitted.  As  the  encroachment 
of  the  lake  on  the  site  has  since  been  continuous,  it  is  probable  that  a 
further  appropriation  will  be  necessary  to  secure  the  whole  site. 

The  work  at  David's  Island  has  been  begun  and  carried  well  towards 
completion.    The  amount  allotted  will  be  sufficient  to  finish  the  work. 

(See  Appendix  1  A.) 

The  work  at  Governor's  Island  has  also  been  begun,  and  will  be  com- 
pleted, as  ff^r  a9  tbef(;ud§  will  permit^  during  the  present  season,    ThQ 
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original  et^timate  for  this  work  was  $100,000,  of  which  $50,000  has  been 
allotted  as  recited  above. 

Au  estimate  for  the  completion  of  the  work  is  submitted. 

(See  Appendix  1  B.) 

ESTIMATES  OF  APPROPRIATIONS  REQtTIRED  FOR  ISOO-'Ol. 

For  odnstmction  of  gun  aDcl  mortar  batteries  at  Boston,  New  York,  Hamp- 
ton Roads,  San  Francisco,  and  Washington $5,000,000 

For  protection,  preservation,  and  repair  of  fortifications 175,000 

For  preparation  of  plans  for  fortifications 5,000 

For  repair  and  preservation  of  Fort  Marion,  Florida,  and  for  constmotion 
of  sea-wall  to  preserve  the  site 15,000 

For  purchase  of  submarine  mines  and  necessary  appliances  to  operate 
them  for  closing  the  channels  leading  to  onr  principal  sea-ports 250, 000 

For  needful  casemates,  cabio-^alleries,  etc.,  from  which  to  operate  sub- 
marine mines 1 250,000 

For  continuing  torpedo  experiments,  and  for  practical  instruction  of  En- 
gineer troops  in  the  details  of  the  service 30,000 

For  completing  sea-wall  at  Governor's  Island 50,000 

REPORT  OP  THE  BOAJEtD  OF  ENGINEERS. 

At  the  date  of  the  last  report  the  Board  consisted  of  the  following 
officers  of  the  Corps  of  Engineers:  Col.  Thomas  Lincoln  Casey,  presi- 
dent ;  Col.  Henry  L.  Abbot,  Col.  William  P.  Craighill,  Col.  C.  B.  Corn- 
stock,  Lient  Col.  D.  C.  Houston,  an4  Maj.  William  B.  King. 

On  July  6,  1888,  Colonel  Casey  \7as  appointed  brigadier-general 
and  Chief  of  Engineers,  and  on  July  25, 1888,  Colonel  Abbot  was  des- 
ignated president  of  the  Board. 

By  General  Orders  No.  2,  Headquarters,  Corps  of  Engineers,  Jan- 
uary 30, 1889,  the  Board  was  reconstituted  and  now  consists  of  the 
following  officers  of  the  Corps  of  Engineers:  Col.  Henry  L.  Abbot, 
president ;  Col.  C.  B.  Comstock,  Col.  D.  C.  Houston,  and  Lient.  Col. 
George  L.  Gillespie. 

The  Board  has  considered  the  various  subjects  referred  to  it  during 
the  past  year  by  the  Chief  of  Engineers,  and  the  following  is  a  brief  sum- 
mary of  the  reports  rendered  thereon : 

1888,  July  10.  Upon  Senate  bill  3250  and  House  bill  10642,  for  the 
construction  of  a  bridge  across  Hudson  River,  between  JSew  York  and 
New  Jersey. 

July  20.  Upon  torpedo  invention  of  William  Brown,  Edinburgh, 
Scotland. 

July  20.  Upon  proposed  bill  regulating  the  acquisition  of  lands  for 
defensive  purposes. 

September  26.  Upon  plan  of  George  J.  Murdock  for  a  hydraulic  mask 
for  batteries. 

September  26.  Project  for  the  expenditure  of  $200,000  appropriated 
for  submarine  mines,  torpedoes,  cable-galleries,  etc. 

September  28.  Upon  the  defense  of  Hampton  Roads,  Virginia. 

October  9.  Upon  Maj.  M.  B.  Adams's  project  for  expenditure  of  ap- 
jTropriation  of  $35,000  for  Burlington  Breakwater. 

October  9.  Upon  project  of  Lieutenant  Hunker,  U.  S.  Navy,  for  estab- 
lishing rules  and  the  expenditure  of  $30,000  under  act  of  June  29,1888, 
for  the  port  of  New  York. 

October  9.  Estimate  of  expenditures  for  The  Board  of  Engineers  for  the 
fiscal  year  ending  June  30,  1889. 

October  27.  Upon  request  of  Treasury  Department  for  quarantine 
atation  at  Garden,  Bird,  and  Loggerhead  Keys,  Florida 
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October  27.  Upon  House  resolution  176,  Fiftieth  Congress,  first  ses- 
sion, for  the  use  of  Governor's  Island  as  public  park. 

November  13.  Upon  communication  of  Massachusetts  State  Board 
of  Health  relative  to  fortifications  projected  on  Deer  Island,  Massachu- 
setts. 

^'ovember  23.  Upon  letter  of  Pneumatic  Dynamite  Gun  Company 
relative  to  number  and  location  of  dynamite  guns  for  coast  defense. 

^November  23.  Upon  plan  of  military  bridges  inventedi  by  Schneider 
&  Co.,  of  Le  Creuzot,  Frauce. 

December  24.  Upon  project  of  Lieut.  Col.  J.  A.  Smith  for  improve- 
ment of  Kennebec  Biver,  Maine. 

December  24.  Upon  letter  from  Interior  Department  relative  to  the 
boundaries  of  the  San  Juan  Eeservation  for  military  purposes. 

Deceml)er  24.  Upon  changes  necessary  or  desirable  to  adapt  to  our 
proposed  system  of  fortification  the  disappearing  carriage  for  a  10- inch 
breech  loading  gun  submitted  by  the  Pneumatic  Gun  Carriage  and 
Power  Company. 

1889.  January  5.  Project  for  expenditure  of  appropriation  for  tor- 
pedoes for  harbor  defense  under  act  of  September  22, 1888. 

February  6.  Upon  project  of  Lieut.  Col.  J.  A.  Smith  for  improvement 
of  Saco  Eiver,  Maine. 

March  1.  Upon  project  of  Lieut.  Col.  J.  A.  Smith  for  improvement  of 
Penobscot  River,  Maine. 

March  6.  Upon  Lieutenant-Colonel  King's  report  of  operations  for 
1888  and  probable  operations  for  1889  at  Willets  Point,  New  York. 

April  8.  Upon  application  of  Treasury  Department  to  remove  build- 
ings of  life-saving  station  to  new  location  at  Sandy  Hook,  New  Jersey. 

April  20.  Upon  subject  of  location  of  dynamite  guns  on  the  Pacific 
coast. 

April  22.  Upon  location  for  counterpoise  battery  to  be  erected  at 
Fort  Hamilton  by  Mr.  Beverly  Kennon. 

April  22.  Belative  to  location  of  dynamite  guns  at  Sandy  Hook,  New 
Jersey- 
April  22.  Upon  project  of  Maj.  William  Ludlow  for  the  use  of  sand  in 
lieu  of  stone  filling  for  cribs. 

May  4.  Upon  certain  harbors  in  the  Gulf  of  Mexico  and  on  the  South 
Atlantic  coasts,  for  the  information  of  the  Navy-Yard  Commission. 

May  22.  Upon  project  of  Lieutenant-Colopel  Barlow  for  testing  new 
method  of  maneuvering  valves  for  locks  on  Muscle  Shoals  Canal. 

May  22.  Project  for  allotment  of  $250,000  for  torpedoes  for  harbor 
defense.    ( Act  of  March  2,  1889.) 

May  25.  Upon  location  of  dynamite  guns  at  Sandy  Hook,  New  Jersey. 

Juno  4.  Submitting  estimate  for  the  expenses  of  The  Board  of  En- 
gineers for  fiscal  year  ending  June  30,  1890. 

June  15.  Upon  the  system  of  ballooning  invented  by  Mr.  Eugene 
Goddard,  of  Brussels,  Belgium. 

June  17.  Upon  communication  of  Lieut.  Col.  J.  A.  Smith  of  June  10, 
1889,  relative  to  Frost  Point  Breakwater. 

June  17.  Upon  location  of  dynamite  guns  at  Forts  Schuyler  and 
Warren. 

June  21.  Upon  Maj.  M.  B.  Adams's  proposed  modifications  of  project 
for  Gordon's  Landing  Breakwater. 

June  21.  Upon  the  defense  of  the  southern  entrance  of  New  York 
Harbor. 

June  27.  Upon  Colonel  MendelPs  project  of  September  17, 1885,  for  a 
torpedo-shed  for  San  Francisco  Harbor,. 
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Juue  27.  Upon  detailed  plans  for  casemates  and  cable-galleries  at 
Alcatraz  Island  and  Point  San  Jos6,  California. 

June  1^7.  Upon  plans  for  a  torpedo  and  torpedo-boat  sabmitted  by  Mr. 
John  Bowles  to  the  Board  of  Ordnance  and  Fortification. 

June  27.  U|>on  letter  from  the  Secretary  of  the  Interior  to  tbe  Secre- 
tary of  War  of  June  13, 1889,  relative  to  Point  Koberts  Military  Reser- 
vation for  defensive  purposes. 

June  27.  Upon  the  communication  of  June  10, 1889,  from  Lieat  H. 
D.  Borup,  Ordnance  Department,  Military  Attache  at  Paris,  Frauce, 
relative  to  obtaining  information  respecting  torpedoes. 

In  the  performance  of  the  duties  of  the  Board  the  tbUowiDg  personal 
examinations  were  made : 

1889,  May  23.  Visited  Sandy  Hook,  New  Jersey,  to  examine  sites  foi 
location  of  batteries. 

June  14.  Visited  Fort  Wadsworth,  N.  Y.,  to  examine  sites  for  loca 
tion  of  batteries. 

In  addition,  Colonel  Abbot,  as  a  committee  of  the  Board,  visiter 
Burlington,  Vt.,  October  5, 1888,  and  inspected  the  breakwater  at  tha 
point. 

In  addition  to  their  duties  with  The  Board  of  Engineers,  the  indivit 
nal  members  have  been  otherwise  engaged  as  follows: 

1  Col.  Henry  L.  Abbot,  the  president  of  the  Board,  has  continue 
in  charge  of  certain  experiments  with  torpedoes;  was  charged,  April 
1888,  with  closing  the  office  and  accounts  and  transferring  the  worl 
lately  in  charge  of  Col.  Q.A.  Gillmore,  Corps  of  Engineers,  deceases 
was  continued  a  member  of  the  Board  of  Visitors  to  Engineer  Schc 
of  Application  until  January  30, 1889 ;  was  detailed  as  a  member  of  t 
Board  of  Ordnance  and  Fortification  on  October  25, 1888 ;  served 
president  of  a  board  for  examination  of  officers  of  the  Corps  of  Eu 
neers  with  a  view  to  promotion ;  was  detailed  as  president  of  the  boa 
to  fix  the  harbor  lines  of  the  harbor  of  New  York  and  adjacent  wat< 
on  October  5, 1888;  was  detailed  as  president  of  board  totixthebarl 
lines  for  the  port  of  Boston  on  August  13, 1888 ;  was  assigned  divisi 
engineer.  Northeast  Division,  on  December  3,  1888  j  served  as  pr< 
dent  of  board  to  report  on  plan  and  location  of  bridge  across  Mississi 
Kiver  at  Dubuque,  Iowa;  has  served  as  president  of  board  to  exau] 
and  report  upon  plans  for  the  further  improvement  of  the  harbors 
St.  Augustine  and  Key  West,  Flaj^  has  served  as  a  member  of  bo 
to  report  on  the  purchase  of  the  Kinsley  estate  near  West  Point, 
Y. ;  was  detailed  to  deliver  a  course  of  lectures  on  coast  defense 
the  Naval  War  College  during  the  term  beginning  in  August,  1888 ; 
is  charged  with  the  duty  of  preparing  working  drawings  and  estim; 
for  gun  lifts  after  the  design  proposed  by  General  J.  C.  Duane. 

2.  Col.  C.  B.  Corastock  has  served  as  division  engineer  of  the  So 
west  Division  since  December  3,  1888 ;  as  member  of  the  Boar* 
Visitors  to  the  Engineer  School  of  Application ;  as  president  of 
Mississippi  Eiver  Commission ;  as  member  of  the  board  to  ^x  ha 
lines  of  ISew  York  and  adjacent  waters ;  as  senior  member  of  b 
on  improvement  of  Winyah  Bay,  South  Carolina;  as  member  of  b 
to  llx  harbor  lines  of  Philadelphia;  as  president  of  board  to  repm 
proposed  bridge  at  Louisville,  Ky.;  as  member  of  two  boards  fo 
amination  of  officers  for  promotion ;  as  member  of  general  court-mj 
convened  at  Washington  under  Special  Orders  No.  51,  A.  G.  O-  IS 

3.  Col.  D.  C.  Houston  has  been  the  disbursing  officer  of  Tbe  Jioi 
Engineers.  He  has  conducted  the  various  works  of  river  a^nd.  b; 
improvement  and  of  fortifications  under  bis  charge,  and  ha^  8erv< 
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a  member  of  Board  of  Visitors  to  Engineer  School  of  Application ;  as 
member  of  board  to  fix  the  harbor  lines  for  the  harbor  of  New  York  and 
adjacent  waters,  and  as  member  of  board  to  consider  and  report  upon 
the  improvement  of  Winyah  Bay,  Soath  Carolina. 

4«  Lieut.  Col.  G^rge  L.  Gillespie,  in  addition  to  conducting  the  va- 
rious works  of  river  and  harbor  improvement  and  of  fortifications  with 
which  he  was  charged  during  the  year,  has  served  as  a  member  of  the 
Boftfd  of  Visitors  to  the  Engineer  School  of  Application ;  of  the  boards 
on  harbor  lines  of  the  port  of  Boston  and  of  New  York  Harbor  and  ad- 
jacent waters;  of  the  board  to  examine  and  report  upon  revised  project 
for  improvement  of  Charleston  Harbor,  South  Carolina,  and  upon  pro- 
ject for  improving  Cumberland  Sound  and  Savannah  River  below  Sa- 
vannah, 6a. ;  of  the  board  to  carry  out  the  provisions  of  the  act  of  Con- 
gress approved  March  2,  1889,  in  the  matter  of  surveys  tbr  deep-water 
harbor,  Gulf  of  Mexico :  of  board  for  the  examination  of  officers  of  the 
Corps  of  Engineers  with  view  to  their  promotion ;  and  as  member  of 
general  court-martial,  Washington,  D.  C,  March  25, 1889. 

The  necessity  for  immediately  beginning  the  work  of  reconstructing 
our  sea-ooast  defenses  has  been  so  fu41y  demonstrated  heretofore  in  the 
annnal  reports  of  the  Chief  of  Engineers  that  no  repetition  of  the  argu- 
ments is  called  for  here.  The  only  valid  reason  for  delay  has  been  the 
lack  of  guns  and  the  impossibility  of  fabricating  in  this  country  the 
types  demanded  by  modern  progress.  Thanks  to  the  recent  action  of 
Congress  in  granting  liberal  appropriations  to  prepare  the  needful  fac- 
tory and  to  enable  our  steel  manufacturers  to  procure  the  needful 
plant,  this  inability  no  longer  exists. 

By  existing  contracts  the  new  gun  factory  buildings  at  Watervliet 
Arsenal,  capajt>le  of  turning  out  12-inch  and  smaller  guns,  will  be  com- 
pleted by  December,  1889,  and  by  December,  1890,  plant  capable  of 
fabricating  annually  ten  8inch,  six  10-inch,  and  four  12-iDch  guns  will 
be  in  place.  The  development  of  steel  industries  of  the  country  in  the 
line  of  heavy  ordnance  construction  has  made  satisfactory  progress, 
and  contracts  are  now  let  for  supplying  the  steel  for  fabricating  twenty- 
four  8-inch,  twenty-four  10-inch,  and  fifteen  12-inch  guns,  that  required 
for  forty-four  guns,  including  all  three  calibers,  to  be  delivered  by 
AagQSt,  1892. 

Evidently  emplacements  should  be  ready  to  receive  this  armament 
as  soon  as  completed.  No  funds  have  been  appropriated  for  this  pur- 
pose, and  even  if  granted  at  the  coming  session  of  Congress  they  will 
probably  not  become  available  before  July  1, 1890.  At  the  estirnated 
rate  of  fabrication  at  Watervliet  Arsenal,  ten  8-inch  guns  will  be  well 
advanced  toward  completion  by  May,  1891,  and  three  lOinch  guns 
by  May,  1892,  while  by  Januarv,  1893,  twenty-four  8-inch,  seven  10-inch, 
and  four  12-inch  guns  should  be  ready  for  service. 

The  Corps  of  Engineers  will  thus  have  only  nine  months  to  prepare 
emplacements  for  ton  8- inch  guns,  twenty-one  months  for  three  10-inch 
gans,  and  thirty  months  for  twenty-four  8-inch,  seven  lOinch,  and  four 
12-inch  guns.  Fully  this  time  will  be  required,  and  no  further  argu- 
ment can  be  needed  to  prove  that  the  requisite  funds  should  be  granted 
at  the  next  session  of  Congress. 

The  necessity  for  immediate  action  is  hardly  less  in  the  case  of  mor- 
tars. Contracts  for  the  material  and  for  finishing  and  assembling 
thirty  cast-iron  steel-hooped  rifled  12-inch  mortars  are  now  let,  the 
whole  to  be  delivered  by  August,  1892,  and  they  will  thus  be  on  hand 
for  mounting  by  the  time  the  batteries  are  ready  to  receive  their  arma- 
ment. 
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It  is  apparent  that  experiments  shoald  be  made  to  test  tbe  efficacy 
of  tbe  new  batteries  and  new  modes  of  mounting  projected  for  classes 
of  ^nns  so  novel  to  our  service.  Such  tiual  batteries  can  be  placed  ou 
sites  already  selected  for  the  permanent  defense  of  New  York  Harbor, 
and  they  will  thus  become  at  once  available  for  use  in  war.  It  is  there- 
fore recommended  that  the  first  funds  granted  be  applied  to  construct- 
ing  one  two- gun  lift  battery  and  one  sixteen-mortar  battery.  Tbe  esti- 
mated cost  of  the  former  is  $310,000,  and  of  the  latter  (includiog  iociil 
flanking  arrangements)  $200,000. 

WHARF  AT  FORT  MONROE,  VIROINIA. 

Lieut.  Col.  Pet^r  0.  Hains,  Corps  of  Engineers,  in  charge. 

The  construction  of  this  wharf  was  provided  for  by  the  act  makiui 
provision  for  the  sundry  civil  expenses  of  the  Gove^'nment  for  tbe  fiscii 
year  ending  June  30,  1887.  The  original  ap])ropriatiou  was  $100,00( 
By  act  approved  August  10,  1888,  an  additional  appropriation  ( 
$75,000  was  made  for  the  purpose  of  enlarging  the  wharf  then  in  coun 
of  construction.  In  accordance  with  the  said  act  the  plans  of  tL 
wharf  were  changed,  the  principal  items  being  the  addition  of  42  feet  t 
its  length  and  28  feet  to  its  width.  A  wooden  fender  system  was  ab 
adopted.  The  officer  in  charge  reports  that  at  the  close  of  the  fisc 
year  1889  the  work  was  well  advanced  toward  completion.  About  a 
the  iron  piles  were  in  place,  and  the  flooring  was  laid  on  about  on 
half  of  the  wharf. 

July  1,  1888,  amount  available t^,670. 

Amount  appropriated  by  act  of  August  10,  1888 75,000. 

84, 670. 
July  1,  1889,  amonnt  expended  during  fiscal  year,  exclusive 

of  liabilities  outstanding  July  1,  1888 f73,626.C9 

July  1,  1889,  outstanding  liabilities 8.147.26 

July  1,  1889,  amount  covered  by  existing  contracts 54, 277. 36 

Julyl,  1889,  balance  available 30,612 

(See  Appendix  2  A.) 

IBON  PILE  BRIDGE  OVER  MILL  OBEEE   AT  POET  MONBOE,  VIBOrNI 

Lieut.  Col.  Peter  O.  Hains,  Corps  of  Engineers,  in  charge. 

By  the  act  making  appropriations  for  the  sundry  civil  expense 
the  Government  for  the  fiscal  year  ending  June  30,  1890,  an  approp 
tion  of  $20,000  was  made  for  the  construction  of  an  iron  bridge  c 
Mill  Creek  at  Fort  Monroe,  Va.  The  work  was  assigned  to  the  char^ 
Lieutenant-Colonel  Hains,  who  prepared  plans  and  specifications 
advertised  for  proposals  to  be  opened  July  25,  1889. 

Amount  appropriated  by  act  of  March  2,  1889 $20,  0< 

July  1,  ISay,  balance  available 20,  O 

(See  Appendix  2  B.) 

POST  OP  WILLETS    POINT,  NEW   YORK. — ^ENGINEER    SCHOOL    OF 
PLICATION.— BATTALION   OF  ENGINEERS. — ^ENGINEER   I>EI>OT, 

Officer  in  command,  Lieut.  Col.  W.  E.  King,  Corps  of  Engineers 

POST  OP  WILLETS  POINT,  NEW  YORK. 

At  the  close  of  the  fiscal  year  the  garrison  consisted  of  26  coi] 
sioned  officers  and  393  enlisted  men. 
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The  improvements  made  daring  the  year  have  been  only  snch  as  could 
be  made  with  very  small  allotments  of  fands  available,  supplemented 
by  the  labor  of  the  garrison. 

Brick  sidewalks  have  been  laid,  wagon  roads  repaired  and  graded, 
a  suitable  gateway  erected  at  the  entrance  to  the  post  The  old  hos- 
pital has  been  converted  into  a  suitable  building  for  headquarters,  and 
the  old  headquarters  building  into  four  sets  of  quarters  for  unmarried 
officers.  The  fence  around  the  post  cemetery  has  been  completed. 
The  laboratory  for  enlisted  men  has  been  rebuilt.  A  post  canteen  and 
a  combined  mess  for  enlisted  men  has  been  established,  and  the  target 
range  has  been  improved  and  extended. 

The  improvements  recommended  are  new  barracks  and  mess  build- 
ing for  enlisted  men;  (in  this  connection  attention  is  earnestly  invited 
to  the  necessity  for  new  barracks  as  a  sanitary  measure,  as  set  forth  in 
the  report  of  Lieut.  Ool.  W.  K.  King,  Corps  of  Engineers,  commanding 
the  post — see  Appendix  3;)  ^  suitable  building  for  quartermaster's  and 
commissary  stores,  including  coal  bins,  etc.,  and  the  lighting  of  the 
barracks  and  grounds  by  electricity }  the  cleaning  out  of  the  ditch  or 
lagoon  bordering  the  i>ost,  and  the  walling  in  of  the  ice  pond  so  as  to 
prevent  surface  water  from  washing  impurities  into  it. 

As  this  post  is  one  of  the  largest  on  the  coast  it  should  be  made 
worthy  of  the  place  it  occupies  at  the  entrance  to  our  greatest  sea-port. 

SCHOOL  OP  APPLICATION.  . 

Daring  the  year  five  engineer  officers  and  two  artillery  officers  com- 
pleted the  course,  and  eight  artillery  and  infantry  officers,  who  have 
completed  the  laboratory  duty,  are  still  engaged  in  the  practice  work 
of  planting  and  operating  torpedoes,  which  it  is  expected  will  be  com- 
pleted on  the  1st  of  October,  1889. 

The  plan  of  detailing  infantry  as  well  as  artillery  officers  works  well, 
and  it  is  recommended  that  it  be  continued,  and  that  tbe  course  be  ex- 
tended to  the  1st  of  October,  instead  of  terminating  on  the  Ist  of  July, 
as  heretofore,  thus  giving  ten  mouths  to  the  course  instead  of  seven. 

Every  effort  has  t^n  made  to  introduce  practical  methods  of  instruc- 
tion wherever  it  can  be  done,  and  it  is  believed  that  officers  of  indus- 
trious habits  and  fair  intelligence  can  acquire  a  useful  knowledge  of 
the  uses  of  electricity  and  high  explosives,  and  their  application  to  the 
torpedo  service,  even  if  they  have  not  had  the  benefit  of  a  thorough 
scientific  education. 

BATTALION  OF  THE  CORPS  OF  ENGINEERS. 

The  legal  strength  of  the  Battalion  of  the  Corps  of  Engineers  is  five 
companies  of  150  men  each,  with  a  sergeant-major  and  quartermaster- 
sergeant,  and  it  is  officered  by  details  from  the  commissioned  officers  of 
the  Corps. 

The  present  strength  is  17  officers  and  404  enlisted  men. 

The  authorized  strength  of  Companies  A,  B,  and  C,  which  are  sta- 
tioned at  WiUets  Point,  is  133  men  each,  and  of  Company  B,  stationed 
at  West  Point,  100  men,  an  increase  of  50  men  having  been  authorized 
June  13, 1889. 

The  total  losses  from  all  causes  during  the  year  have  been  122,  and 
the  total  gains  138,  making  a  net  increase  of  16  men. 

l^e  battalion  has  been  employed  during  the  year  at  engineer,  pon- 
ton, and  torpedo  drill,  infant' y  drill,  rifle  practice,  i^hoto^jraphy,  and 
Company  E,  at  West  Point,  has  assistiMl  in  the  instruction  of  cadets 
in  military  engineering  and  ponton  drill. 


14         BfiPOftT  OF  Tfi£   caiBF  OF  fiNOtKBB&S,  V.  S.  ASm. 

A  detaohment  of  3  officers  and  68  eulisted  men  from  this  post  and  1 
officer  and  30  men  from  West  Point  was  ordered  to  Johnstown,  Pa.,  on 
the  dth  of  Jane  for  the  pnrpose  of  building  ponton  and  trestle  bridges 
to  replace,  temporarily,  those  swept  away  by  the  great  flood  which  had 
devastated  that  region.  A  portion  of  the  detachment  was  relieved  on 
the  17th  of  June^  bat  the  balance  was  still  on  that  dnty  at  the  close  of 
the  fiscal  year. 

ENOTNBER   DEPOT. 

The  soldiers'  laboratory,  for  which  an  appropriation  of  16,500  had 
been  made,  was  completed,  famished  with  benches,  tool-boxes,  etc., 
and  occapied,  as  was  also  an  addition  to  this  bailding  for  engines  and 
boilers  and  dynamos  employed  in  connection  with  the  fish  tcHrpedo 
and  search  lights.  The  steamer  Bushnell  was  hanled  oat  on  the  wayc 
and  is  andergoing  thoroagh  repairs  and  changes  necessary  to  adapl 
her  to  the  needs  of  the  tori>edo  service.  The  officers'  laboratory  hai 
been  repainted  and  other  minor  repairs  to  buildings  and  property  hav< 
been  made. 

The  new  bailding  for  engineer  models,  etc.,  for  which  an  approprie 
tion  of  $8,000  was  made  at  the  last  session -of  Congress,  will  soon  b 
nnder  way.  Instraments  have  been  received  (by  pnrchase  and  trani 
fer),  repaired,  and  issned  as  the  necessities  of  the  service  imd  thefnnd 
available  wonld  admit. 

As  there  was  no  appropriation  available  for  torpedo  experimen 
until  November  last,  bat  little  work  in  that  line  conld  be  accomplishe 
Some  few  experiments  were  made,  however,  with  explosives,  bnildii 
materials,  and  with  a  new  motor  in  Sims'  fish  torpedo,  an  acooant 
which  will  be  found  in  the  report  of  the  officer  in  charge.  A  board 
officers  to  witness  and  report  on  the  test  of  the  Patrick  anto-mob 
controllable  torpedo  was  appointed  in  Jane,  1888,  and  the  test  to 
place  before  the  board  in  July.    The  report  appears  as  Appendix  4. 

The  conclasion  of  the  Board  is  that  this  torpedo  is  worthy  of  cons 
eration  and  trial  when  fands  become  available. 

STATEMENT  OF  FUXD8. 

Congress  appropriated  for  the  fiscal  year  ending  Jane  30,  1889,  for  en^- 
neer  depot  at  Wi  I  lets  Point,  N.  Y $18,00< 

Of  this  there  has  been  expended  and  pledged 17, 9H! 

Congress  appropriated  (act  of  September  22,  1888)  for  torpedoes  for  har- 
bor defense 200,00 

And  of  this  there  has  been  assigned  to  the  commaDding  officer  at  Willetn 
Point 98,00 

Of  this  there  has  been  expended  and  pledged 67,94 

Appropriated  for  the  fiscal  year  ending  June  30,  1890,  for  engineer  depot 
at  Willets  Point,  N.  Y 19, 0( 

Congress  appropriated  under  the  general  title  ''Torpedoes  for  Harbor  De- 
fense'* for  pnrchase  of  submarine  mines  and  the  necessary  applianoes, 
by  act  of  March  2,  1889,  the  sum  of 250, 0< 

For  continaiug  torpedo  experiments 30,  0< 

For  mining  casemate  at  Willete  Point,  N.  Y.,  ''Allotment  " 25,  0< 

There  will  be  required  for  the  fiscal  year  ending  June  30,  1891 — 

For  incidental  expenses  of  depot ^,  C 

For  purchase  of  materials  for  instruction 1,  C 

For  pnrchase  and  repair  of  instrnments 2,  r 

For  purchase  and  binding  of  professional  works  for  the  library £ 

Total 9,i 

(See  Appendix  3.) 
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RIVER  AND  HARBOR  IMPROVEMENTS. 

The  funds  with  which  the  works  for  the  improvement  of  rivers  and 
harbors  were  prosecuted  during  the  last  fiscal  ye&r  were  derived  from 
the  appropriations  by  the  act  of  August  11, 1888,  and  such  balances  of 
former  appropriations  as  were  available,  ^o  appropriation  for  these 
works  was  made  at  the  last  session  of  Congress. 

A  brief  statement,  derived  from  the  reports  of  the  officers  in  charge 
of  the  several  works  hereinafter  given,  sets  forth  the  condition  of  each 
improvement,  the  extent  of  work  performed  during  the  last  fiscal  year, 
the  amount  expended,  and,  in  compliance  with  the  provisions  of  the 
river  and  harbor  acts  approved  June  23, 1866,  and  March  2, 1867,  an 
estimate  of  the  amount  required  for  its  completion,  and  of  the  amount 
that  can  be  profitably  expended  in  the  next  fiscal  year. 

In  the  preparation  of  these  estimates  regard  is  necessarily  had,  as  a 
general  rule,  to  the  more  intimate  acquaintance  of  the  engineer  officer 
in  charge  with  the  requirements  of  each  locality }  the  estimates  have, 
however,  been  carefully  revised  and  amended  in  this  office  when  deemed 
advisable,  the  most  economical  administration  of  the  works  being  con- 
sidered as  wdl  as  the  average  of  the  appropriations  made  by  Congress 
for  each  work  during  the  past  few  years. 

Beports  are  also  appended  of  the  work  accomplished  in  the  removal 
of  wrecks  obstructing  or  endangering  navigation,  as  provided  for  in 
section  4  of  the  river  and  harbor  act  approved  June  14, 1880,  and  en- 
larged by  provision  in  the  river  and  harbor  act  of  August  2,  1882. 

Beports  upon  the  examinations  and  surveys  provided  for  in  the  river 
and  harbor  act  of  August  11, 1888,  so  far  as  the  work  has  been  done, 
will  be  found  appended  to  this  report,  and  the  remaining  reports  will 
be  submitted  from  time  to  time  as  soon  as  possible  after  the  execution 
of  the  work,  for  transmittal  to  Congress  at  its  ensuing  session. 

Under  the  authority  given  to  the  Secretary  of  War  in  section  12  of 
the  river  and  harbor  act  of  August  11, 1888,  harbor  lines  have  been  es- 
tablished at  the  following  localities  :  Boston,  Mass. ;  New  York,  East 
Biver  between  Fifty-ninth  and  Sixty-fourth  streets,  New  York  City ; 
Staten  Island,  New  York ;  Norfolk  and  Portsmouth,  Ya.;  Savannah  and 
Brunswick,  Ga.,  and  Marquette,  Mich.,  of  which  details  are  given  fur- 
ther on  in  this  report. 

The  above  section  provides  that  beyond  such  established  lines  ^^no 
piers  or  wharves  shall  be  extended  or  deposits  made  except  under  such 
regulations  as  may  be  prescribed  from  time  to  time  by  him.'^  As  no 
peni^ties  are  prescribed  for  the  violation  of  this  law  it  is  recommended 
that  the  attention  of  Congress  be  called  to  the  omission  with  a  view  to 
'securing  the  necessary  legislation. 

Examinations  were  made  whenever  required  by  committees  of  Con- 
gress of  proposed  bills  authorizing  the  construction  of  bridges  upon 
which  the  views  of  the  War  Department  were  desired.  Of  the  bills  so 
examined  since  my  last  report  to  the  close  of  the  last  session  of  Con- 
gress fourteen  originated  in  the  Senate  and  nine  in  the  House  of  Bepre- 
sentatives. 

Examinations  were  made  during  the  fiscal  year  of  such  plans  and  lo- 
cations as  were  submitted  by  parties  interested  of  bridges  proposed 
to  be  built  over  navigable  waters  subject  to  the  approval  of  the  Secre- 
tary of  War.  A  brief  statement  is  given  of  the  action  had  in  such 
eases. 

Beports  made  in  compliance  with  the  requirements  of  section  2  of 
the  river  and  harbor  act  of  July  5,  1884,  and  section  4  of  that  of  August 


16  REPOBT   OP  THE   CHIEP   OP  ENGINEERS,  U.  S.  AKMY. 

5, 1886,  of  instances  where  bridges,  caase  ways,  or  other  strnctares  erected 
or  in  process  of  erection  do  or  will  interfere  with  free  and  safe  uaviga- 
tion,  and  also  of  instances  in  which  piers,  breakwaters,  or  other  works 
bnilt  by  the  United  "States  in  aid  of  commerce  or  navigation  are  iujared 
by  a  corporation  or  an  individual  will  be  found  in  appendixes  X  X  and 
Y  Y,  respectively. 

The  engineering  works  in  charge  of  this  office  have  been  divided  into 
five  divisions,  and  officers  of  the  corps  assigned  as  division  engineers 
to  overlook  the  work,  as  follows : 

West  of  the  Rocky  Mountains :  Pacific  Division,  Colonel  Geo.  H.  Men- 
dell.  East  of  the  Eocky  Mountains :  iN^ortheast  Division,  Colonel  Henry 
L.  Abbot;  Southeast  Division,  Colonel  Wm.  P.  Craighill;  Son th west 
Division,  Colonel  Cyrus  B.  Comstock;  and  Northwest  Division,  Colonel 
Orlando  M.  Poe. 

This  arrangement  for  the  execution  and  supervision  of  the  work  ol 
the  Corps  of  Engineers  is  authorized  by  the  new  regulations,  approved 
by  the  Secretary  of  War  February  4, 1889. 

Attention  is  invited  to  the  necessity  for  legislation  to  prevent  the  ob 
struction  of  navigable  waters,  and  to  protect  public  works  against  tret: 
pass  or  injury.  Senate  bill  No.  27,  Fiftieth  Congress,  first  sessioi 
which  passed  the  Senate  March  22, 1888,  with  a  slight  addition  to  se< 
tion  5,  and  an  additional  section  relative  to  liability  of  vessels,  wouh 
it  is  believed,  accomplish  the  purpose,  and  it  is  recommended  thi 
Congress  be  requested  to  give  the  matter  early  consideration.  The  fc 
lowing  is  a  copy  of  the  bill,  with  proposed  additions  in  italics: 

AJS  ACT  to  prevent  the  obstmotkm  of  iiaTigable  waters  and  to  protect  pnbUc  works  against  treep 

orii^nry. 

Be  il  enacted  by  the  Senate  and  Mouse  of  Bepreeentativea  of  the  United  States  of  Amer 
in  Congress  assembled,  That  it  shall  not  be  lawful  to  cast,  throw,  empty,  or  unlade, 
cause,  suffer,  or  procure  to  be  cast,  thrown,  emptied,  or  unladen,  eitiiec  from  or  ou 
any  sliip,  vessel,  lighter,  baree,  boat,  or  other  craft,  or  from  the  shon^  pi^r,  whs 
furnace,  manufacturing  establishments,  or  mills  of  any  kind  whatever,  any  ball] 
stone,  slate,  gravel,  earth,  rubbish,  wreck,  filth,  slabs,  edgings,  sawdust,  slag,  cind 
ashes,  refuse,  or  other  waste  of  any  kind,  into  any  port,  road,  roadstead,  harbor,  ba\ 
navigable  rivers,  or  navigable  waters  of  the  United  States  which  shall  tend  to  Injp 
or  obstruct  navigation,  or  to  deposit  or  place  or  cause,  suiter,  or  procure  to  be 
posited  or  placed,  any  ballast,  stone,  slate,  gravel,  earth,  rubbish,  wreck,  filth,  »! 
edgings,  sawdust,  or  other  waste  in  any  place  or  situation  on  the  bank  of  any  n 
gable  waters  where  the  same  shall  be  liable  to  be  washed  Into  such  navigable  wat 
either  by  ordinary  or  hi^h  tides,  or  by  storms  or  floods,  or  otherwise,  whereby  r 
gation  shall  or  may  be  impeded  or  obstructed:  Provided,  That  nothing  herein 
tained  shall  extend  or  be  construed  to  extend  to  the  casting  out,  unlading,  or  th 
iDg  out  of  any  ship  or  vessel,  lighter,  barge,  boat,  or  other  craft  any  stones,  r< 
bricks,  lime,  or  other  materials  used,  or  to  be  used,  in  or  toward  the  bnildinj 
pairing,  or  keeping  in  repair  any  quay,  pier,  wharf,  weir,  bridge,  balldins,  or  < 
work  lawfully  erected  or  to  be  erected  on  the  banks  or  sides  of  any  port,  harbor,  hi 
channel,  or  navigable  river,  or  to  the  casting  out,  unlading,  or  depositing  ol 
material  excavated  for  the  improvement  of  navigable  waters  into  snob  place 
in  such  manner  as  may  be  deemed  by  the  United  States  officer  supervising  sai 
provement  most  judicious  and  practicable  and  for  the  beet  interests  of  sachi  im^ 
ments,or  to  prevent  the  depositing  of  any  substance  above  mentioned  under  a  ^ 
from  the  Secretary  of  War,  which  he  is  hereby  authorized  to  srant,  in  any 
designated  by  him  where  navigation  will  not  be  obstructed  thereby. 

Sec.  2.  That  it  shall  not  be  lawful  to  build  any  wharf,  pier,  dolphin,  130001, 
weir,  breakwater,  bolkhead,  Jetty,  or  other  structure  outside  established  harbo; 
without  the  permission  of  the  Secretary  of  War  in  any  port,  roadstead,  haven,  b 
navigable  river,  or  other  waters  of  the  United  States  in  such  manner  aa  sball  ol 
or  impair  navigation,  commerce,  or  anchorage  of  said  waters ;  and  it  sball  not  1 
fnl  hereafter  to  commence  the  construction  of  any  bridge,  bridge-draiTV',  l>Tidg 
and  abutments,  causeway,  or  other  works  over  or  in  any  port,  road,  roadstead, 
harbor,  navigable  river,  or  navigable  waters  of  the  United  States,  under  ivn^ 
the  legislative  assembly  of  any  State,  until  the  location  and  plan  of  sucli  brid^ 
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iMen  Btibmitted  to  and  approred  by  the  Secretary  of  War,  or  to  excavate  or  fill,  or 
Id  any  manner  to  alter  or  modify  the  coarse,  location,  condition,  or  capacity  of  the 
channel  of  said  navigable  waters  of  the  United  States,  unless  approyed  and  author- 
ised by  the  Secretary  of  War :  Provided,  That  this  section  shall  not  apply  to  any 
bridge,  bridge-draw,  bridge  piers  and  abutments  the  construction  of  which  has  been 
heretofore  daly  authorize  by  law,  or  be  so  construed  as  to  authorize  the  construction 
of  auy  bridge,  draw-bridge,  bridge  piers  and  abutments,  or  other  works,  under  an  act 
of  the  legislature  of  any  State,  over  or  in  any  stream,  port,  roadstead,  haven,  or 
harbor,  or  other  navigable  water  not  wholly  within  the  limits  of  such  State. 

Skc.  3.  That  all  wrecks  of  vessels,  and  other  obstructions  to  the  navigation  of  any 
pore,  roadstead,  harbor,  or  navigable  river,  or  other  navigable  waters  of  the  United 
States,  which  may  have  beau  permitted  by  the  owners  thereof  or  the  fiartiee  by  whom 
they  wore  caused  to  remain  to  the  injury  of  commerce  and  navigation  for  a  longer 
period  than  two  months,  shall  be  subject  to  be  broken  up  and  removed  by  the  Secre- 
tary of  War,  without  liability  for  any  damage  to  the  owners  of  the  same. 

Sec.  4.  That  it  shall  not  be  lawful  for  any  person  or  persons  to  take  possession  of 
or  make  udo  for  any  exclusive  pu»)ose,  build  upon,  alter,  deface.  Injure,  obstruct,  or 
in  any  other  manner  impair  the  usefulness  of  anv  sea-wall,  bulkhead,  jetty,  dike,  levee, 
wharf,  pier,  or  other  work  built  by  the  United  States  for  the  preservation  and  im- 
provement of  any  of  its  navigable  waters,  or  boundary  marks,  tide-gauges,  survey ing- 
vtations,  buoys,  or  other  established  marks,  nor  remove  for  ballast  or  other  purposes 
any  stone  or  other  material  composing  such  works. 

Sbc.  5.  That  every  person,  persons,  or  corporation  offending  against  the  provisions  of 
this  act  shall,  for  each  and  every  such  offense,  forfeit  and  pay  a  penalty  of  two  hundred 
and  fifty  dollars,  besides  such  other  sum  as  may  be  found,  in  any  action  for  the  re- 
covery of  the  penalty  or  penalties  incurred  under  this  act  to  be  the  expense  of  mak- 
ing f^ood  the  damage  incurred  or  of  removing  to  a  proper  place  the  things  deposited 
in  violation  of  this  act,  such  penalties  to  be  recovered  by  action  in  the  name  of  the 
United  States  in  any  district  court  within  whose  jurisdiction  such  offense  shall  be 
committed,  or  tn  any  disiriot  wherein  the  defendant  may  5«  found,  said  action  to  be  insti- 
tated  by  the  district  attorney  for  such  district  at  the  instance  of  any  person  com- 
plaining. 

Sec.  6.  Any  damage  for  injury  done  to  any  of  the  property  of  the  United  States  men- 
tioned in  aeotion  four  of  thia  act  by  any  vessel  sJmU  be  a  lien  upon  sttch  vessel,  her  mo- 
ckineryj  af parol,  and^fumiiure,  the  payment  of  which  may  be  enforced  by  the  United  States 
in  a  suit  tnstituted  in  the  admiralty  court  of  the  district  wherdn  said  injury  was  done,  or 
in  the  district  where  said  vessel  may  be  found. 

Sec.  7.  That  it  shall,  be  the  duty  of  officers  and  agents  having  the  supervision, 
on  tiie  part  of  the  United  States,  of  the  works  in  progress  for  the  preservation  and 
improvement  of  said  navigable  waters,  and,  in  their  absence,  of  tne  United  States 
eoUectors  of  cnstoms  and  other  revenue  officers,  to  enforce  the  provisions  of  this  law 
by  giving  information  to  the  district  attorney  of  the  United  States  for  the  district  in 
which  any  violation  of  any  provision  of  this  act  shall  have  been  committed. 

IlDder  sections  9  and  10  of  the  river  and  harbor  act  of  1888,  persons 
or  corporations  owning  or  controlling  bridges  over  navigable  waters  of 
the  United  States,  obstmcting  the  free  navigation  of  said  waters,  were 
notified  in  twenty-nine  instances  to  so  alter  the  bridges  as  to  render 
navigation  throagh  or  nnder  them  free,  easy,  and  unobstructed,  and  in 
each  case  a  reasonable  time  was  prescribed  within  which  such  alter- 
ation is  to  be  made. 

Section  3717  of  the  Eevised  Statutes  requires  that  ^*  whenever  the 
Secretary  of  War  invites  proposals  for  any  works,  or  for  any  material  or 
labor  for  any  works,  there  shall  be  separate  proposals  and  separate 
contracts  for  each  work,  and  also  for  each  class  of  material  or  labor  for 
each  work. " 

The  restrictions  impost  by  the  section  in  a  certain  class  of  cases 
operate  injuriously.  For  instances,  it  not  infrequently  happens  that 
appropriations  of  small  sums  are  made  for  improvements  which  may  be 
grouped  within  certain  bounds  or  regions  of  no  great  extent,  such  as  the 
eastern  shore  of  the  Chesapeake  Bay,  or  the  sounds  of  I^orth  Carolina, 
etc.  As  the  law  now  stands,  each  individual  improvement  must  bo  ad- 
vertised and  contracted  for  separately,  though  the  work  be  the  same 
in  all,  say  dredging.  A  bidder  in  proposing  for  each  work  must  do  so 
without  any  regard  to  the  other  works  in  the  region.    He  may  be  the 
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lowest  for  one  work  but  not  the  lowest  for  any  other,  and  he  is  awarded 
the  contract  for  the  one  work  only,  of  conrse.  To  pjet  his  plant  and 
force  to  the  region  and  remove  it  therefrom  costs  just  as  much  for  one 
work  as  for  several,  and  his  price  for  each  work,  to  make  him  secure, 
must  be  snch  as  will  provide  for  this  transportation  of  plant  in  addition 
to  the  cost  proper  of  doing  the  work. 

In  such  cases  considerable  economy  would  result,  and  more  work 
could  be  done  at  each  point  appropriated  for,  if  the  restrictions  imposed 
by  the  statute  were  removed.  The  restrictions  might  still  remain  where 
the  nature  of  the  work  is  essentially  dififerent  and  the  improvements 
are  not  in  the  same  region  of  country. 

South  Pass  of  the  Mississippi  Btt?er.— During  the  fiscal  year  ending 
June  30,  1880,  the  channel  has  been  maintained  as  required  bylaw,  er 
cept  from  December  28,  1888,  to  January  4,  1880,  both  dates  inclusive. 

Section  5  of  the  river  and  harbor  act  of  August  11, 1888,  authorizet 
the  Secretary  of  War  to  make  such  rules  and  regulations  for  the  navi 
gation  of  the  South  Pass  of  the  Mississippi  River  as  to  him  shall  seen 
ifecessary  or  expedient  for  the  purpose  of  preventing  any  obstruction  t 
the  channel  and  injury  to  the  works,  and  prescribes  certain  penalties  fo 
violations  of  rules  and  regulations  made  by  him  in  pursuance  of  theac 

Rules  ^ud  regulations  were  made  by  the  Secretary  of  War,  and  pul 
lishedin  newspapers  and  widely  distributed.  There  have  been  nume 
ous  violations  of  these  rules  and  regulations,  and  the  parties  have  be< 
indicted  by  the  grand  jury.  It  is  understood  that  the  attorneys  f 
the  defense  maintain  that  while  Congress  undoubtedly  had  authority 
establish  the  rules  and  regulations,  the  power  could  not  be  delegate 
and  therefore  the  rules  and  regulations  established  by  the  Secretary 
War  are  unconstitutional.  The  decision  of  the  United  States  circ 
court  in  the  matter  has  not  yet  been  reached. 

In  view  of  these  facts  the  United  States  attorney  for  the  eastern  i 
trict  of  Louisiana  recommended  that  no  action  be  taken  in  the  last  vie 
tion  of  the  rules  and  regulations  reported  until  a  decision  of  the  co 
is  reached,  which  recommendation  was  concurred  in  by  the  Attor 
General. 

*  The  following  draught  of  a  bill  is  submitted  with  the  recommenda^ 
that  Congress  be  requested  to  act  upon  it  in  order  to  secure  the  obj 
desired: 

AN  ACT  to  prevent  any  obstmotiona  to  the  navlfration  of  the  Soath  Pom  of  the  Miasiasippl  'BAxi 

any  injury  to  the  works  therein  conatracted. 

Be  it  enacted  hy  the  Senate  and  House  of  Representatives  of  th^  United  States  of  . 
ioa  in  Congress  assembled^  That  for  the  pnrpose  of  preveotiiig  any  obstrnction  1 
navijratioii  of  the  South  Pass  of  the  Mississippi  River,  aud  auy  injury  to  the  ^ 
thereiu  coustracte<l,  the  following  rnlesand  regnlations  are  hereby  establiabed 

1.  Steam -vessels  navigating  the  Soath  Pass  are  required  to  rednce  their  Bp* 
not  exceeding  ten  miles  per  hour,  and  from  the  pilot's  station  at  Picayouo  Ba; 
the  sea  end  of  the  jetties  the  speed  shall  not  exceed  six  miles  per  hoar. 

2.  All  vessels  anchoring  in  the  pass  shall  take  position  near  the  easUm  hank 
pass  above  a  point  marked  by  a  post  painted  white,  and  below  the  island  at  tb 
of  the  pass;  and  vessels  so  anchoring  shall  put  out  such  extra  moor  in  |^  cts  ti 
necessary  to  prevent  their  being  blown  athwart  the  channel  and  tbti«  endan 
the  navigation  of  the  pass,  whenever  required  to  do  so  by  the  Unitcid  Stat(»8  Ii 
ing  Officer  of  the  works  for  the  improvement  of  the  pass. 

3.  No  master  or  other  person  in  command  of  a  vessel  drawing  more  tban  L^ 
water,  shall  enter  the  jetty  channel  from  sea  with  such  vessel  until  after  a  dt 
ing  vessel  which  has  previously  entered  said  channel  from  above  bas  passed 
and  likewise  no  such  vessel  descending  the  river  shall  enter  the  channel  at  tl 
of  the  pass  until  after  an  asceuding  vessel,  which  shall  have  passed  tbe  liea«l  • 
Island,  has  passed  through  the  entrance  at  the  head  of  tbe  pass. 

4.  All  vessels  /lischarging  or  waiting  to  discharge  ballast  at  Port  K^ads  n 
moored  to  the  bank  by  lines,  and  no  vessel  shall  discharge  ballast  into  tbe 
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Mexico  within  a  distance  of  five  miles  from  the  sea  ends  of  the  jetties ;  nor  shall 
ashes  or  other  refase  matter  which  may  he  liahle  to  cause  a  shoaling  or  filling  ap  of 
Sonth  Pass  he  dumped  therein. 

5.  The  dredge-hoat  G.  W,  B,  Bayley  shall  have  the  exclusive  right  of  way  over  all 
vessels  navigating  Sonth  Pass  while  she  is  at  work  therein,  and  all  vessels  in  pass- 
ing her  mnst  he  governed  hy  her  signals;  she  shall  give  the  usual  steam- whistle  sig- 
nal for  passing  to  her  port  or  starhoard,  and  this  shall  he  responded  to  and  oheyed  by 
the  passing  vessel  on  tne  order  of  its  roaster  or  pilot. 

6.  Tow  boats  with  tows  are  not  permitted  to  go  down  the  pass  after  dark,  but  must 
anchor  above  the  head  of  the  passes  till  after  daylight. 

The  term  "Sonth  Pass''  as  herein  employed  shall  he  construed  as  embracing  the 
entire  extent  of  channel  between  the  upper  ends  of  the  works  at  the  head  of  the  pass 
and  the  outer  sea  end  of  the  jetties  at  tne  entrance  from  the  Gulf  of  Mexico. 

Sec.  2.  Any  person  who  shall  willfully  violate  any  of  the  above  enumerated  rules 
or  regulations  shall  be  guilty  of  a  misdemeanor,  and  on  conviction  thereof  shall  pay 
a  tine  not  exceeding  five  hundred  dollars,  and  undergo  an  imprisonment  not  exceeding 
six  months  at  the  discretion  of  the  court. 

ATLANTIC   COAST  AND  GULF  OF  MEXICO. 

IMPROVEMENT  OF  RIVERS  AND  HARBORS  IN  THE  STATES  OF  MAINE 

AND  NEW  HAMPSHIRE. 

Officer  in  charge,  Lieat  Col.  Jared  A.  Smith,  Corps  of  Engineers. 

1.  Lubec  Channel^  Maine. — This  channel  lies  between  the  Eastern  ex- 
tremity of  Maine  and  Campo-Bello  Island,  belonging  to  the  Dominion 
of  Canada.  Originally  the  channel  was  bnt  5  feet  in  depth  at  mean  low 
water,  and  bat  2  feet  at  low  water  of  spring  tides. 

The  original  project  of  improvement  adopted  in  1879  proposed  widen- 
ing and  deepening  the  channel  by  dredging,  where  necessary,  from  the 
Narrows  to  the  Western  Bar  Beacon,  so  as  to  give  a  width  of  200  feet 
and  a  depth  of  12  feet  at  mean  low  water,  or  9  feet  at  low  water  of  spring 
tides.    This  part  was  completed  in  1883. 

The  present  project  contemplates  increasing  the  width  to  275  feet, 
and  to  300  feet  in  the  bends.    Length  of  channel  2^  miles. 

The  amount  expended  upon  this  improvement  to  Jane  30, 1888,  was 
$148,989.97. 

The  resulting  improvement  to  navigation  has  been  great,  as  it  has 
made  a  channel  12  feet  deep  at  mean  low  water  for  a  width  varying 
from  200  to  278  feet,  besides  a  stone  jetty  at  the  narrows  to  direct  the 
current. 

The  channel,  however,  is  not  straight,  and  tidal  currents  are  very 
strong  so  that  the  thoroughfare  is  not  as  well  adapted  to  the  necessities 
of  the  commerce  as  could  be  desired. 

During  the  last  fiscal  year  there  has  been  expeuded  the  sum  of 
$503.26.  This  expense  was  for  preparatory  work,  as  the  appropriation 
of  August  11, 1888,  became  available  too  late  to  commence  dredging 
before  spring. 

Under  the  last  appropriation  a  contract  has  been  let  for  continuing 
the  work,  and  under  this  contract  the  improvement  will  be  fully  com- 
pleted as  heretofore  approved : 

July  1,  18??8;  amonnt  available $10.03 

AmonDt  appropriated  by  act  of  August  11,  1888 20,000.00 

20, 010. 03 
July  I,  1889,  amonnt  expended  dnring  fiscal  year,  exolnsive  of 

liabilities  outstanding  July  1, 1888 '    $503.26 

Joly  1,  1889,  amount  covered  by  existing  contracts 18, 000. 00 

18,503.26 

Jnly  1,  1889,  balance  available 1,506.77 

(See  Appendix  A  1.) 


20  BEPOBT   OP   THE   CHIEF   OP   ENGINEERS,  U.  S.  ABMY. 

2.  Mooseahec  Bar^  Maine. — The  project  for  this  improvement  was 
adopted  iu  1881,  and  modified  iu  1888,  the  object  being  to  give  a  direct 
channel  300  feet  wide,  and  a  depth  of  14  feet  at  mean  low  water  over 
the  bar,  and  to  remove  le<lges  near  and  in  the  channel  to  a  depth  of 
16  feet. 

The  entire  amonnt  expended  to  June  30, 1888,  was  $31,841.77. 

The  dredged  channel  was  made  200  feet  wide  in  1885.  To  complete 
the  present  project  there  remains  the  widening  of  channel  to  300  feet, 
and  removal  of  ledges. 

Under  the  appropriation  of  August  11, 1888,  a  contract  has  been  let 
to  widen  the  channel  by  dredging. 

During  the  last  fiscal  year  there  has  been  expended  $791.87. 

Fifty  cubic  yards  of  rock  were  removed  from  Steamboat  Ledge,  but 
no  benefit  will  result  until  its  entire  removal  is  completed. 

The  appropriation  asked  is  to  be  applied  to  the  removal  of  ledges  and 
completing  small  jetty  to  check  the  currents. 

JqIv  1,  1888,  amonnt  available,  iuclnding  amonnts  covered  by  existing  con- 
tracts      $8,158.23 

Amount  appropriated  by  act  of  August  11,  1688 15,000.00 


23, 158. 23 


July  1,  (889,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1, 1888 *    $710.87 

July  1,  1889,  outstanding  liabilities 81.00 

July  1,  1889,  amount  covered  by  existing  contracts 20,488.80 


21,280.67 


July  1,  1889,  balance  available 1,877.56 


'Amount  (estimated)  required  for  completion  of  existing  project 95, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Jnne30, 1891    25, 000. 00 
Submitted  iu  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  A  2.) 

3.  Narraguagu8  River,  Maine. — The  obstruction  to  navigation  con- 
sisted in  a  bar  extending  from  the  anchorage  known  as  '<  Deep  Hole,^ 
near  Pickett's  Point,  to  deep  water,  the  shoalest  part  having  only  4 
feet  at  extreme  low  water,  and  only  5J  feet  at  mean  low  water. 

The  project  for  improvement  adopted  in  1886  consists  in  dredging  a 
channel  11  feet  deep  at  low  water  to  the  steam-boat  landing  at  Long 
Point,  and  thence  9  feet  deep  to  the  deep  hole,  or  anchorage ;  the  width 
of  the  channel  to  be  200  feet  throughout,  except  in  the  reach  by  the 
steam-boat  wharf,  where  it  is  to  be  increased  to  300  feet. 

The  amount  expended  to  June  30,  1888,  was  $10,000.  As  a  result  a 
channel  11  feet  deep  was  dredged  to  the  lower  steam-boat  wharf,  a  dis- 
tance of  5,000  feet,  of  which  3,500  feet  was  50  feet  wide,  and  the  remain- 
ing distante  75  feet  wide. 

The  lower  wharf  can  now  be  reached  at  all  ordinary  low  stages ;  but 
this  is  of  little  value,  as  steamers  must  wait  for  high  water  before  they 
can  turn  around  to  return. 

During  the  last  fiscal  year  no  work  has  been  carried  on.  Under  the 
appropriation  of  August  11,  1888,  a  contract  has  been  let  to  continue 
the  dredging  in  the  channel. 

The  contwtctor  is  required  to  commence  work  early  in  July,  and  to 
complete  it  on  or  before  December  31,  1889. 

The  appropriation  asked  is  to  be  expended  in  completing  the  project. 

The  improvement  being  at  a  point  distant  from  commercial  centers, 
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(See  App«idix  A  4.) 

5.  Bmgmdmte  Bwtr^  JTohml— The  rrrer  and  harbor  act  of  Angnst  5, 
1S86L  leqnired  an  examination  or  snrrey  of  the  Bairadoee  Birer.  3iaine. 

A  report,  with  estimate  of  eost  of  works  oocuodcred  neeensuy.  was 
nfamitted  by  the  engineer  olBeer  in  charge,  Febmary  2.  Ima.  See 
Beport  (rf^  Chief  of  Engineers  for  1S8S.  page  40L 

The  project  adopted  for  the  improrement  eonK^o  of  deepeeizjg  the 
channel  to  gire  a  width  of  100  foet  and  a  low- waicr  depth  of  ^j  Uxt  from 
SoQth  Penobeeot  to  Bridgets  Point.  This  incic«iei  &ndf^%  and  re- 
moving  rocks.  The  prcject  also  indndes  remoring  a  «xDaii  aaw>cnt  of 
rock  in  JohnscMi*s  Narrows. 

Br  act  of  Angnst  11. 188S,  Congress  appropriated  $3i>oa  for  the  im- 
proTcment.    As  this  smaOsam  eoald  not  be  jndieion^^lT  expended  in  a 
vaj  to  aceompiish  any  bcDeftdsL  renlt,  work  on  ti»e  improrremcnt 
bees  suspended  to  await  the  fiorther  appropriations. 
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An  expenditure  of  $100  from  the  appropriation  has  been  incurred  in 
the  necessary  office  work,  preparing  plans,  estimates,  etc. 

To  effect  any  valuable  improvement  of  the  channel  all  the  rock  must 
be  first  removed  ;  but  little  result  can  come  from  the  removal  of  a  por- 
tion only. 

The  estimate  of  $24,427.90  for  removing  all  the  rock  will  probably 
not  cover  the  expense  if  it  can  not  be  done  under  one  contract. 

Amount  appropriated  by  act  of  August  11, 1888 $3,000.00 

July  1,  1889,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1888 100.00 

July  1,  1889,  balance  available 2,900.00 

{Amount  (estimated)  required  for  completion  of  existing  project 43, 875. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,  i891    10, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867.     . 

(See  Appendix  A  5.) 

6.  Penobscot  River  J  Maine. — Bangor  to  Crosby^s  Narrows. — ^The  present 
project  for  this  improvement  consists  in  widening  the  channel  to  300 
feet  by  dred^ng  opposite  Bangor  to  a  depth  of  11  feet  at  extreme  low 
water;  also  to  widen  the  channel  and  remove  obstmctions  in  Crosby's 
Narrows. 

The  estimated  cost  of  the  entire  improvement  was  $75,000. 

The  former  channel  at  Bangor  was  too  narrow  to  accommodate  the 
namerons  vessels,  in  connection  with  the  lumber  rafts,  which  often  re- 
quire much  space. 

There  was  expended  upon  the  work  to  June  30, 1888,  the  sum  of 
$24,795.07.  The  result  was  the  required  increase  of  width  for  more  than 
half  a  mile,  and  a  partial  widening  for  most  of  the  remaining  distance 
required  opposite  Bangor. 

Work  under  the  contract  mentioned  in  last  annual  report  was  com- 
pleted September  24, 1888. 

The  amount  expended  during  the  year  has  been  $10,144.76. 

This  has  resulted  in  completing  the  widening  of  channel  at  Bangor  as 
heretofore  planned. 

A  contract  has  been  completed  for  expenditure  of  funds  now  avail- 
able in  widening  the  channel  by  dredging  at  Crosby's  Narrows. 

Under  the  requirements  of  the  river  and  harbor  act  of  August  5, 
1886,  a  preliminary  examination  and  survey  were  made  of  the  Penob- 
scot River,  from  Bangor  to  Bucksport,  Me.  A  report  of  the  results 
of  the  survey  was  transmitted  to  Congress  February  8,  1888.  (See 
Report  of  Cbief  of  Engineers  for  1888,  pages  425  to  431). 

The  officer  in  charge  estimates  the  cost  of  the  improvement  at 
$365,000. 

The  act  of  August  11,  1888,  having  apportioned  a  portion  of  the 
appropriation  to  this  part  of  the  river  improvement,  plans  have  been 
completed  and  advertisements  issued  inviting  proposals  for  dredging 
to  deepen  the  channel.  If  suitable  prices  are  obtained  the  work  will 
be  done  by  contract  during  the  ensuing  year. 

The  amount  of  $821.73  expended  during  the  fiscal  year  has  been 
for  making  a  complete  examination  of  the  character  of  the  material 
in  the  channel,  and  for  the  necessary  prei)aratory  work  in  office. 

The  appropriation  for  year  endinff  June  30,  181)1,  will  be  expended 
in  completing  the  work  at  Crosby's  Narrows,  and  in  continuing  the 
improvement  between  Bucksport  and  Winterport. 
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July  1, 1868,  amoant  ayailable,  inolodiDgamonntBcoTered  by  esistiDg  con- 

tracto $10,204.93 

Amount  appropriated  by  act  of  Aagnst  11,  1&^ 50,000.00 

60, 204. 93 
Joly  1, 1889,  amoant  expended  daring  fiscal  year,  exclasive  of 

liabilitiea  oatstanding  Jnly  1,1888 '. $10,966.49 

Joly  1, 18^9,  amoant  covered  by  existing  contracts 18,000.00 

28,96a49 

July  1, 1889,  balance  available 31,23a44 

(Amoant  (estimated)  reqaired  for  completion  of  existing  project 355, 000. 00 
Amoant  that  can  be  profitably  expended  in  fiscal  yearending  Jane  30, 1891    50, 000. 00 
Submitted  in  compliance  witb  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  A  6.) 

7.  Belfast  Harbor ^  Maine. — ^The  harbor  was  originally  shallow  along 
the  wharf-fronts  east  side,  so  that  vessels  could  only  land  on  high 
stages  of  water.  A  project  for  the  improvement  of  this  harbor  was 
adopted  in  1876^  the  object  being  to  enable  vessels  drawing  10  to  12 
feet  of  water  to  reach  the  wharves  at  all  stages  of  the  tide. 

Up  to  Jnne  30, 1887,  there  had  been  expended  the  sum  of  $22,213.84. 

The  west  side  of  the  harbor  has  been  improved  so  that  there  is  10 
feet  at  mean  low  water  in  the  npper  part  and  11  to  12  feet  in  the  lower 
part. 

In  January,  1888^  a  special  examination  was  made  of  the  harbor,  and 
tiie  report  dated  February  2,  1888,  recommended  that  the  area  of  the 
harbor  be  increased  by  dredging  on  the  northeast  side.  (See  Eeport 
Chief  of  Engineers,  1888,  pages  381  and  382.) 

The  river  and  harbor  act  of  August  11,  1888,  required  an  examina- 
tion or  survey  of  the  harbor.  A  report  of  a  preliminary  examination 
was  submitted  by  the  officer  in  charge.  The  harbor  having  been  re- 
ported worthy  of  improvement,  he  has  been  directed  to  make  a  survey  of 
the  harbor  and  to  submit  a  plan  of  improvement  with  estimate  of  cost. 
The  survey  will  be  made  during  the  ensuing  summer. 

July  1, 1888,  amoant  available $2,786.16 

Jolj  1, 1889,  balance  available 2,786.16 

(See  Appendix  A  7.) 

8.  Camden  Harbor j  Maine. — Under  the  provisions  of  the  river  and 
harbor  act  of  August  5, 1*886,  an  examination  and  survey  were  made 
of  Camden  Harbor.  The  preliminary  report  and  report  of  survey  are 
included  in  fieport  of  Chief  of  Engineers  for  1888,  pages  403  to  407. 

The  harbor  is  so  shoal  that  at  mean  low  water  Vessels  drawing  more 
than  6  feet  can  not  reach  the  wharves.  The  following  is  the  project 
adopted  for  its  improvement : 

First.  Dredging  approaches  to  depth  of  12  feet. 

Second.  Dredging  channels  to  depth  of  10  feet. 

Third.  Removing  middle  ground. 

The  river  and  harbor  act  of  August  11, 1888,  having  a])proi>riated 
$3,000  for  commencing  the  improvement,  plans  have  been  perfected 
ind  a  contract  has  been  made  for  dreding  as  far  as  funds  permit. 

The  expenditures  during  the  fiscal  year  have  been  $94.86. 

It  is  proposed  to  spend  the  fands  available,  and  for  which  estimates 
•re  aabmittedi  in  carrying  oa  the  improvement  iu  the  order  named. 
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Araoant  appropriated  by  act  of  August  11,  1888 $5,000.00 

Jnly  I,  1889,  aoionut  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  I,  1888 |94.8(> 

July  1,  1889,  amount  covered  by  existing  contracts 4, 500.  00 

4,  594. 86 

July  1,  1889,  balance  available , 405.14 

{Amount  (estimated)  required  for  completion  of  existing  project 54, 930. 00 
Amount  tbat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1891    12, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  A  8.) 

9.  BocJcport  Harbor  J  Maine, — This  harbor  is  apon  the  west  side  of 
Penobscot  Bay,  about  6^  miles  north  of  Bockland. 

The  upper  portion  of  the  harbor  is  shallow,  so  that  vessels  of  any  sisse 
can  not  reach  the  upper  wharves  save  in  high  stages  of  the  tide. 

In  the  winter  the  harbor  is  much  obstructed  by  ice. 

The  project  for  improving  the  harbor  consists  in  dredging  the  upper 
part  to  a  depth  of  12  feet  at  mean  low  water. 

The  river  and  harbor  act  of  August  11,  1888  appropriated  $10,000 
for  the  work.  Plans  have  therefore  been  perfected  and  a  contract  has 
been  let  for  dredging  as  far  as  funds  permit. 

The  original  estimate  for  the  entire  improvement  was  but  $14,000, 
and  was  based  upon  the  presumption  that  it  could  be  done  in  a  single 
season  under  one  appropriation. 

As  prices  for  such  work  are  greatly  increased  when  work  is  done  in 
small  amounts  it  is  not  probable  that  the  project  can  be  completed 
without  exceeding  the  original  estimated  cost,  which  is  therefore 
amended. 

Amount  appropriated  by  act  of  August  11,  1888 $10,000.00 

Julv  1,  18i^,  amount  expended  during  fiscal  year,  exclusiye  of 

liabilities  outstanding  July  1,  1888 |17a68 

July  1, 1889,  amount  covered  by  existing  contracts 9, 000. 00 

9, 17a  68 


Julyl,  1889,  balance  available 821.32 


< 


'  Amount  Testimated)  required  for  completion  of  existing  project 5, 000. 00 

Amount  tbat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1891  5, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

t     harbor  acts  of  1866  and  1867. 

(See  Appendix  A  9.) 

10.  RockJ4ind  Harbor^  jtfatne.— The  project  for  improving  this  harbor 
adopted  in  1881,  consists  in  the  construction  of  two  breakwaters  to  pro- 
tect the  shipping  in  the  harbor  and  to  make  it  a  harbor  of  refuge.  The 
harbor  was  open  to  all  easterly  winds  and  seas,  and  the  breakwaters, 
when  completed,  will  afford  still  water  and  good  anchomge. 

There  had  been  expended  on  the  improvement  to  June  30,  1888,  the 
sum  of  $120,316.40. 

As  a  result,  the  breakwater  from  Jameson's  Point  had  been  completed 
its  full  length  of  1,900  feet  from  high-water  mark  on  shore,  and  to  a 
height  of  6  feet  above  mean  low  water.  It  has  been  found  necessary  to 
raise  the  top  to  mean  high-water  level,  and  this  work  has  been  com- 
menced at  the  outer  extremity. 

During  the  year  ending  June  30, 1889,  there  has  been  expended  the 
sum  of  $12,129.37. 

As  a  result,  13,599  tons  of  stone  have  been  placed  upon  the  break- 
water. The  distance  from  outer  end,  completed  to  full  dimeusions,  is 
642  feet. 
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The  raihing  of  JamesoQ's  Point  bFeakwater  to  high- water  level  is  now 
in  progress  under  contract  with  Mr.  John  F.  Hamilton,  of  Portland, 
Me.    Under  this  contract  all  available  funds  will  be  expended. 

It  is  proposed  to  expend  the  next  appropriation  in  extending  the 
Jameson's  Point  breakwater,  or  in  commencing  the  second  breakwater, 
as  may  in  fature  be  deemed  most  advantageous. 

Jnlyl,  1888,  amount  available '. $2,183.40 

Amount  appropriated  by  act  of  August  11,  1888 :K),000.00 

32. 183. 40 
July  1.  1889,  amount  expended  during  fiscal  year,  exclusive  of 

liabUities outstanding  July  1,1888 |12, 129.37 

Julyl,  1889,  outstanding  liabnities 1,891.70 

July  1,  1889,  amount  covered  by  existing  contracts 15, 971. 51 

29,992.58 

July  1,1889,  balance  available 2,190.82 

f  Amount  (estimated)  required  for  completion  of  existing  project 497, 500. 00 

J  Amount  that  can  profitably  be  expended  in  fiscal  year  ending  June  30, 1891    75, 000. 00 
j  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
1     harbor  acts  of  1866  and  1867. 

(See  Appendix  A  10.) 

11.  Kennebec  River.  Maine, — ^The  navigation  of  the  river  is  much  ob- 
stmcted  by  shoals  in  both  channels  at  Swan  Island,  and  in  other  places 
above ;  by  ledge  of  rock  at  Lovejoy's  Narrows,  and  in  harbor  at  Bath  j 
also  by  bridge  piers  at  HallowelK 

The  project  for  improving  the  river  consists  in  removing  the  shoals 
by  contraction  works,  and  by  dredging,  and  removing  rocks  by  blast- 
ing. 

The  river  and  harbor  act  of  August  11, 1888,  appropriated  $75,000 
for  commencing  the  improvement. 

The  work  of  completing  improvement  at  Hatch's  Bock  Shoal  and 
commencing  work  at  Beef  Bock  Shoal  has  been  let  by  contract,  and 
active  operations  are  now  in  progress. 

The  amount  expended  during  the  fiscal  year  in  preparatory  work  and 
in  constructing  wing-dams  at  Hatch's  Bock  is  $6,186.54. 

The  balance  of  available  funds  will  be  exjiended  under  the  present 
contract. 

It  is  proposed  to  expend  funds  which  may  be  appropriated  in  carry- 
ing out  the  project,  as  indicated. 

(See  Beport  of  Ohief  of  Engineers,  1888,  pages  412  to  425.) 

Amount  appropriated  by  act  of  August  11,  1888 |75,000.00 

July  1, 1889,  amount  exi>ended  during  fiscal  year,  exoluslve  of 

liabilities  outstanding  July  1.  1888 $1,361.60 

July  1,  1889,  outstanding  liabilities 4,824.94 

July  1,  1889,  amount  covered  by  existing  contracts 65, 175. 06 

71,361.60 

July  1,  1889,  balance  available 3,638.40 

{Amount  (estimated)  required  for  completion  of  existing  project 335, 500. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Jnne30, 1891    75, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  S  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  A  11.) 

12.  Harbor  at  Portlandj  Maine. — Before  the  adoption  of  the  present 
])roject  for  improving  this  harbor  there  was  but  21  feet  of  water  to  the 
wharves  used  by  transatlantic  steamers.  The  large  steamers  frequently 
dniw  as  mocb  a6  27  feet,  and  a  greater  depth  was  needed  in  the  cban- 
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nel.  The  project  for  improving  the  channel  involves  dredging  a  chan- 
nel 500  feet  wide  and  29  feet  deep  at  low  water  to  the  wharves  nsed  by 
largest  steamers. 

PrevioQS  to  June  30. 1888,  there  had  been  expended  upon  the  improve- 
ment the  sum  of  $29,992.34. 

As  a  result  an  area  about  1,600  feet  long  and  400  feet  wide  along  the 
wharf  front  had  been  dredged  to  the  required  depth  of  29  feet  at  mean 
low  water. 

During  the  last  fiscal  year  there  has  been  expended  the  sum  of 
$37,253.29. 

This  has  resulted  in  connecting  the  area  on  wharf  front  with  deep 
water  outside,  by  a  channel  approximately  2,800  feet  long  and  227  feet 
wide. 

The  completion  of  the  channel  will  be  a  great  benefit  to  the  facilities 
for  receiving  and  shipping  by  transatlantic  steamers  and  other  large 
vessels. 

The  funds  available  and  such  as  may  be  appropriated  will  be  ex- 
pended in  completing  the  project  described. 

Jaly  1,  1888,  amount  available $7.  66 

Amount  appropriated  by  act  of  August  11, 1888 40,000.00 

40, 007. 66 
July  1.  1889,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  188d |26,620.80 

July  1,  1889,  outstanding  liabUities 10,63^.49 

37.253.29 

July  1,  1889,  balance  available 2,754.37 

{Amount  ^estimated)  required  for  completion  of  existing  project 65,  000. 00 
Amouuttiiat  can  bo  profitably  expended  in  fiscalyear  ending  Jnue  30, 1891    G5, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  A  12.) 

13.  Channel  in  Back  Oove^  FortUmd^  Maine. — ^The  project  for  this  im- 
provement, adopted  in  1886,  consists  in  widening  and  deepening  the 
channel  to  give  12  feet  depth  at  mean  low  water  and  a  width  of  300  feet 
for  a  distance  of  about  6,600  feet,  following  the  harbor  commissioners' 
line. 

•  Originally  the  channel  was  only  navigable  at  high  stages  of  water. 
It  was  bat  8  feet  deep  at  low  water,  and  that  depth  did  not  extend  more 
than  half  its  length. 

Amount  expended  to  June  30, 1888,  $10,728.39. 

Amount  expended  during  the  last  fiscal  year,  $22,333.71. 

As  a  result  the  channel  previously  dredged  has  been  extended  so  that 
its  total  length  is  4,030  feet,  with  a  bottom  width  of  72  feet  and  a  depth 
of  12  feet  at  mean  low  water.  Work  under  the  contract  previously  re- 
ported was  completed  October  30, 1888. 

A  total  of  136,496  cubic  yards  of  material  measured  in  situ  was  re- 
moved from  the  channel,  of  which  86,894  were  removed  subsequent  to 
June  30. 

A  contract  has  been  concluded  for  continuing  the  dredging,  and  work 
under  this  contract  was  commenced  June  1, 1889,  and  27,236  cubic  yards, 
scow  measurement,  have  been  removed. 

Fifty  thousand  dollars  could  be  profitably  expended  in  each  year  until 
the  improvement  is  complete.  The  amount  available,  aqd  that  asked, 
are  to  be  applied  to  extending  and  widening  the  channel, 
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The  widening  the  channel  as  planned  will  greatly  increase  the  facilities 
for  receiving  and  shipping  numeronn  freights,  such  as  coal  and  building 
materials. 

Joly  1, 1888,  amoant  available,  including  amounts  covered  by  exiatiug 

contracts $15,521.61 

Amount  appropriated  by  act  of  August  11, 1888 ; 25,000.00 

40, 521. 61 
July  1, 1889.  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1888 $20,796.79 

July  1,  1889,  outstanding  liabilities 1,536.92 

July  1,  1889,  amount  covered  by  existing  contracts 16, 343. 96 

38,677.67 


July  1, 1889,  balance  available 1,843.94 


(Amount  (estimated)  required  for  completion  of  existing  project 128, 730. 00 
Amount  tliat  can  be  profitably  expended  in  fiscal  year  ending  June 30, 1891    50, 000. 00 
Submitted  in  compliance  -with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  A  13.) 

14.  Bredkvcater  at  mouth  of  Saco  Bivery  Maine. — ^This  breakwater  was 
partially  built  in  1869  to  1873.  In  1883  it  was  found  necessary  to  com- 
plete the  breakwater  to  the  full  height  of  15  feet  and  top  width  of  12 
feet  to  secure  the  object  of  preventing  the  sand  from  driltiDg  into  the 
channel  and  maintaining  a  bar  at  the  mouth  of  the  Saco  Eiver. 

There  had  been  expended  upon  this  work  to  the  30th  of  June,  1888, 
.the  sum  of  $27,498.52. 

As  a  result  the  breakwater  had  been  completed  from  its  outer  end  a 
distance  of  1,310  feet  and  partially  repaired  a  further  distance  of  292 
feet. 

The  repairing  of  the  breakwater  has  had  no  perceptible  effect  iu  in- 
crea^iing  the  depth  of  water  on  the  bar. 

At  the  close  of  the  last  fiscal  year  the  available  funds  had  been  prac- 
tically expended. 

Congress  having  appropriated  $12,500  by  act  of  August  11, 188S,  a 
contract  has  been  awarded  for  continuing  the  work  as  far  as  available 
funds  permit. 

Work  under  the  contract  will  be  completed  during  the  eusuiug  year. 

July  i,  1888,  amount  available $1.48 

Amoaut  appropriated  by  act  of  August  11,1888 12,500.00 

1-2,501.48 
July  1, 1889,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1888 $348.57 

July  1,  1889,  outstanding  liabilities 9.05 

July  1,  1889,  amount  covered  by  existing  contracts 11, 161. 00 

11,518.02 


July  1,  1889,  balance  available y.-'2.h(i 


'Amount  (estimated)  required  for  completion  of  existing  project :50, 000. 00 

Amount  that  can  be  profitably  expended  iu  fiscal  year  ending  June  30, 1891    30, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  18(i6  and  1867. 

(See  Appendix  A  14.) 

15,  Saco  River  J  Maine. — The  project  for  improving  the  Saco  River  in- 
cludes the  works  considered  necessary  to  give  a  channel,  liaving  not  lesg 
tbao  6  feet  depth  at  low  water,  to  the  cities  of  Saco  and  Biddelord, 
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Tho  channel  was  obstructed  by  a  bar,  by  shoals,  and  in  one  place  by 
a  ledge,  and  does  not  afford  a  contiuaous  depth  exceeding  3|  feet  at 
low  water,  though  much  of  the  channel  is  deeper.  The  revised  esti- 
mate of  the  entire  expense  is  $155,000. 

There  has  been  appropriated  $22,500.  Expenditures  to  June  30, 1888, 
$12,436.32.  Expended  in  la^st  fiscal  year,  $5,077.11.  The  results  thus 
far,  though  improving  the  depth  in  the  river  channel  at  Little  Islands, 
has  not  increased  the  available  depth  over  the  bar,  nor  in  the  apper 
part  of  river,  so  that  no  greater  draught  of  vessels  can  be  used  until 
other  parts  are  improved. 

A  contract  has  been  made  for  expenditure  of  available  funds,  com- 
pleting the  training- wall  above  Little  Islands,  and  in  commencing  wing- 
dam  at  Cow  Island. 

It  would  be  economical  and  advantageous  to  complete  the  jetty  over 
the  bar  at  once,  and  in  a  single  year.  The  amount  asked  is  for  this 
purpose. 

Jnly  I,  1888,  amount  ayailable $63.68 

Amount  appropriated  by  act  of  Angnst  11, 1888 :. .    10, 000. 00 

10, 063. 68 
Jnly  1, 1889,  amount  expended  during  fiscal  year,  ezolusiYe  of 

liabilities  outstanding  July  1, 18^ $3, 02a  41 

Jnly  1,  1889, outstanding  liabilities 2.048.70 

July  1, 1889,  amount  covered  by  existing  contracts 4, 683. 87 

9,760.98 

July  1, 1889,  balance  available 302.70 

(Amount  (estimated)  required  for  completion  of  existing  project 132, 500. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1891    25, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  A  15.) 

16.  KennebunJc  Biver^  Maine. — All  the  projects  for  improving  this 
river  have  been  completed. 

There  have  been  no  appropriations  since  1881. 

The  works  completed  consist  of  stone  piers,  supplemented  by  crib- 
work  to  keep  the  channel  open  at  and  near  the  mouth. 

Total  expended  to  June  30, 1888,  $65,075.58. 

The  small  amount  of  $22.80  expended  in  last  fiscal  year  has  been  for 
making  charts  of  the  channel  and  for  other  contingent  expenses. 

An  examination  of  the  river  has  been  made  and  reports  have  been 
submitted  by  the  officer  in  charge  of  the  work. 

July  1,1888,  amount  available $99.42 

July  1,  1889,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1888 22.80 

July  1,  1889,  balance  available...: 76.62 

(See  Appendix  A  16.) 

17.  York  Harbor  J  Maine. — The  project  for  this  improvement,  adopted 
in  1886,  has  for  its  object  the  widening  of  the  channel  in  three  bends 
wJiere  it  did  not  exceed  75  feet  of  a  navigable  depth,  and  where  the 
tidal  currents  are  very  rapid.  The  channel  at  the  points  mentioned  is 
to  be  widened  by  dredging  and  removing  such  rock  as  may  be  found. 

Expenditures  to  June  30, 1888,  $12,928.11. 
Expended  in  last  fiscal  year  $293.72. 

A  contract  has  been  made  for  expenditure  of  available  funds  in  re- 
moving the  ledge  at  Stage  Keck.    This  will  result  in  greatly  improving 
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the  entrance  and  atilizing  the  work  hitherto  done,  thoagh  a  part  of  the 
ledge  will  still  remain. 

July  1,  1888,  amoant  available |S, 071.89 

Anion  nt  appropriated  by  act  of  Auffost  tly  1888 10,000.00 

12, 071. 80 
July  1, 1889,  amoant  expended  dnring  fiscal  year,  ezclnsive  of 

liabilities  onUtanding  Julv  1,  188S $293.72 

July  1,  lH8i>,  aoioont  covered  by  existing  oontraots 10, 800. 00 

11,093.72 

July  1, 1889,  Valance  available 978.17 

{Amount  festimated)  required  for  completion  of  existing  project 19, 000. 00 
Amou  n  t  that  can  be  profitably  expended  In  fiscal  year  ending  June  30, 1891    19, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  A  17L) 

18.  Harbor  at  Portsmauthy  New  Hampshire. — The  project  for  improv- 
ing this  harbor  was  adopted  in  1879^  the  object  being  to  check  the  strong 
tidal  currents  in  the  harbor,  and  to  give  a  navigable  depth  over  the 
ledge  known  as  Gangway  Bock,  opposite  the  navy-yard. 

Expenditures  to  Jnne  30, 1888,  •106,604.94 ;  expenditures  in  last  fis- 
cal year,  $1,074.20. 

The  results  are  the  entire  removal  of  Gkingway  Bock  to  a  depth  of  20 
feet  at  mean  low  water,  the  completion  of  the  breakwater  to  stop  the 
cross-currents  coming  in  from  between  Great  and  Goat  Islands,  and  a 
removal  of  part  of  the  ledge  projecting  from  Badger's  Island. 

There  remains  to  complete  the  original  project  only  the  removal  of  the 
remaining  ledge  on  the  point  projecting  from  Badger's  Island. 

It  has  been  decided  as  unadvisable  to  complete  the  original  project  of 
removing  the  ledge  on  Badger's  Island  to  10  feet. 

A  contract  has  been  made  for  expenditure  of  available  funds  in  re- 
moving the  ledge  to  a  depth  of  18  feet. 

July  1,  1888,  amount  available 1395.06 

Amoant  impropriated  by  act  of  Angnst  11, 1888 15,000.00 

15, 395. 06 
Jaly  1,  1889,  amonnt  expended  daring  fiscal  year,  exolnaive  of 

liabUitiee  oatstanding  Jaly  1,  1888 $1,074.20 

Jaly  1, 1889,  amoant  covered  by  exiating  contracts 13, 511. 06 

14,685.26 

July  1,  1889/ balance  avaUable 809.80 

(Bee  Appendix  A  18.) 

19.  Bellamy  Biver,  New  Hampshire. — ^The  project  for  this  improve- 
ment consists  in  dredging  the  channel  of  the  river  to  give  a  depth  of  5 
feet  at  mean  low  water  and  a  width  of  50  feet  at  the  bottom. 

The  river  is  a  tidal  arm  of  Oreat  Bay,  which  connects  with  the  Pis- 
cataqua  Biver  at  Dover  Point,  4  miles  above  the  bridge  at  Ports- 
month ,  IS.  H. 

The  object  of  the  improvement  is  to  obtain  a  channel  which  will  en- 
able vessels  of  500  or  more  tons  to  ascend  to  head  of  navigation  at  high 
tide. 

The  improvement  was  estimated  to  cost  $28,000. 

Congress  having  made  an  appropriation  for  commencing  the  work, 
a  contract  has  been  made  for  dredging  the  channel  as  far  as  available 
fands  permit. 
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Dredging  was  commenced  May  1,  1889.  June  30,  22,700  cnbic  yards 
of  material  had  been  removed,  resalting  in  an  improved  channel  for  a 
distance  of  3,500  feet. 

Total  expenditures,  $5,205.33. 

It  is  proposed  to  expend  available  funds,  and  the  appropriation  asked, 
in  dredging  to  complete  the  project. 

Amount  appropriated  by  act  of  August  11, 1888 $10,000.00 

July  1,  Iti^i  amount  expended  during  fiscal  year,  exclusive 

of  liabilities  outstanding  July  1,  1888 $4,757.01 

July  1, 1889, outstanding  liabilities 448.32 

July  1,  1889,  amount  covered  by  existing  contracts 4, 51G.  75 

9,722.03 

July  1,  1889,  balance  available, 277.92 

r  Amount  (efitimatcd.)  required  for  completion  of  existing  projects 18, 000. 00 

I  Amount  that  can  be  protitably  expended  in  fiscal  year  ending  June  30, 1^91    18, 000. 00 
1  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
t     harbor  acts  of  1866  and  1867. 

(See  Appendix' A  19.) 

20.  Cocheco  River^  New  Hampshire. — The  project  for  improving  the 
Cocheco  River  to  give  a  channel  50  feet  wide  on  the  bottom  and  depth 
of  5  feet  at  mean  low  water,  has  been  completed.  The  channel  was  ob- 
structed by  a  ledge  of  rock,  and  by  sand,  gravel,  and  bowlders,  giving 
a  channel  depth  of  less  than  3  feet  at  low  water. 

The  original  estimate  for  cost  of  the  work  was $47,000.00 

Expenditures  to  June  30,  1888 37,682.11 

Expenditures  in  last  fiscal  year 0,027.61 

Total '... .•. 46,709.72 

In  addition  to  completion  of  project,  the  channel  at  Alley's  Point  has 
been  further  improved  by  removing  the  filling  from  a  land  slide,  and 
making  excavations  to  prevent  a  recurrence. 

The  river  and  harbor  act  of  August  11,  1888,  required  an  examina- 
tion or  survey  of  this  river.  The  preliminary  report  having  indicated 
that  the  river  is  worthy  of  improvement,  the  officer  in  charge  of  the 
improvement  has  been  instructed  to  make  a  survey  and  submit  a  plan 
of  the  further  improvements  considered  necessary. 

The  small  balance  of  available  funds  will  be  expended  in  making  the 
survey. 

July  1,  1888,   amount  available •        $317.89 

Amount  appropriated  by  act  of  August  11,  1888 9,000.00 

9, 317. 89 

July  1,  1889,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 

outstanding  July  1,1888 9,027.61 

July  1,  18.^9,  balance  available 290.28 

(See  Appendix  A  20.) 

21.  Harbor  of  R€fii<je  at  LittU  Harbor^  New  Hampshire. — The  project 
for  this  improvement  upon  the  "  enlarged  plan,^  as  indicated  in  river 
and  harbor  act  of  August  11,  1888,  consists  of  two  small  breakwaters 
at  tlie  mouth  of  the  harbor,  and  of  dredging  the  channel  and  anchor- 
age to  a  depth  of  12  feet  at  low  water.  The  object  of  the  improvement 
is  to  form  a  refuge  for  vessels  in  the  very  freqnent  times  when  the 
adverse  winds  and  strong  tidal  ('urrents  are  such  that  they  can  not 
get  into  Portsmouth  Harbor.    The  harbor  had  a  small  anchorage,  9 
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feet  deep  at  low  water^  bnt  the  channel  leading  to  it  had  an  average 
depth  of  less  than  6  feet.  Amount  expended  to  June  30, 1888,  $9,907.76; 
expended  during  last  fiscal  year,  $11,418.23.  As  a  result,  a  channel  of 
9  feet  depth  and  75  wide  has  been  dredged  entirely  to  the  anchorage, 
and  several  cuts  have  been  made  to  enlarge  the  anchorage. 

Work  is  now  in  progress  under  a  contract  for  expending  avaUable 
funds  in  dredging  to  a  depth  of  9  feet. 

It  is  proposed  to  expend  funds  which  may  be  appropriated  in  con- 
structing one  or  both  breakwaters,  and,  subsequently,  in  dredging  to  a 
depth  of  12  feet  at  low  water. 

Jnly  1,1838,  amonnt  »v»aable $92.24 

Amonnt  appropnated  by  act  of  August  11,  1888 20,000.00 

20,092.24 
July  1, 1889,  amonnt  expended  during  fiscal  year,  exclusive  of 

liabUitics  outstanding  July  1, 1888 $3,893.68 

July  1,  1889,  outstanding  liabilities 7,524.55 

July  1,  1889,  amonnt  covered  by  existing  contracts 7, 505. 88 

18.924,11 

July  1,1889,  balance  avaUable 1,168.13 

{Amount  (estimated)  required  for  completion  of  existing;  project 205,000.00 
Amounttbat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1891    50, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbcH-  acts  of  1866  and  1867. 

(See  Appendix  A  21.) 

SXAMINATIOKS  AND  SUBTEYS  FOB  IMPROVEMENT,  TO  COMPLY  WITH 
REQUIREMENTS  OP  THE  RIVER  AND  HARBOR  AOT  OF  AUGUST  11. 
1888. 

The  required  prelimiDary  examiDatioDs  of  the  followiug  localities 
were  made  by  the  local  CDgiDeer  in  charge,  Lieatenant  Colonel  Smith, 
and  reported  by  him  as  not  worthy  of  improvement,  with  facts  and 
reasons  for  sach  opinion.  The  Chief  of  Engineers,  concurring  in  the 
eondosions  reached  in  these  instances,  has  given  no  instrnctions  to  make 
fnrther  survey  with  the  view  to  their  improvement: 

1.  Harbor  and  channel  at  PembroJcej  Maine. — (See  Appendix  A  22.) 

2.  Monhegan  Island  Harbor^  Maine, — (See  Appendix  A  23.) 

3.  Medamae  Biverj  Maine. — (See  Appendix  A  24.) 

4.  Hampton  Biverj  New  Hampshire. — (See  Appendix  A  25.) 

A  preliminary  examination  of  Harrissecket  [Harra^eeJcet]  River j  Mainej 
was  made  by  the  local  engineer,  and  reported  by  him  as  worthy  of  im- 
provement, and  this  conclusion  being  concurred  in  by  the  Chief  of  En- 
gineers, the  result  of  the  preliminary  examination  containing  informa- 
tion sufficient  to  indicate  to  Congress  the  probable  cost  of  the  work  re- 
qaired,  no  further  report  or  survey  appeared  to  be  necessary.  Estimated 
cost  of  improvement,  $36,000.    (See  Appendix  A  26.) 

It  appearing  from  the  report  of  the  preliminary  examination  made  by 
the  local  engineer  that  the  following  localities  are  worthy  of  improve- 
ment, and  the  public  necessity  therefor  being  apparent  from  the  facts 
and  reasons  reported,  which  are  concurred  in  by  the  Chief  of  Engineers, 
Lieatenant-Colonel  Smith  was  charged  with  their  survey,  the  results  of 
which  will  he  submitted  when  received. 

1.  Bei/oft  Harbor  J  Maine. 

2.  Union  Biter  and  Union  Biver  Bay,  Maine. 

3.  SL  Croix  Biver,  Maine. 
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4.'  Pleasant  River ^  from  Columbia  FaUs  to  its  mouthy  Maine. 

5.  EennebunJc  River j  Maine. 

6.  Cacheco  River ^  from  Dover  to  its  mouthy  New  Hampshire. 

.       IMPROVEMENT  OP  BIVEBS  AND  HABBOBS  IN  MASSACHUSETTS. 

Officers  in  charge,  Lieut.  Col.  G.  L.  Gillespie,  Corps  of  EngineerK, 
until  December  20, 1888,  since  which  date  Lieut  Col.  S.  M.  MausHeld, 
Corps  of  Engineers. 

1.  Newburyport  Harbory  Massachusetts. — ^The  object  of  the  improve- 
ment is  to  create  a  channel  through  the  outer  bar,  1,000  feet  wide  and 
with  a  least  depth  of  17  feet  at  mean  low  water,  or  24^  feet  at  mean 
high  water.  The  project  adopted  in  1880,  and  modified  in  1883,  is  to 
build  two  converging  rnbble-stoae  jetties,  so  located  as  to  give  a  proper 
direction  to  the  current,  and  thereby  produce  and  maintain  the  desired 
result.  The  estimated  cost  of  the  project  was  $375,000,  and  the  amount 
appropriated  to  date  is  $232,500. 

To  June  30, 1888,  $207,498.27  had  been  expended,  and  the  north  jetty 
was  2,675  feet  long,  of  which  1,930  feet  are  fully  completed,  and  the 
residue,  745  feet,  was  a  core  of  stone  built  up  to  low  water.  The  south 
jetty  was  1,300  feet  long,  of  which  1,077  feet  were  fully  completed,  and 
the  residue,  223  feet,  was  a  core  of  stone  built  up  to  low  water. 

The  Plum  Island  Dike  was  817  feet  long,  5^  feet  high  above  mean 
low  water,  except  near  the  center,  where  a  weir  is  left  temporarily,  150 
feet  long,  and  2  feet  deep  at  mean  low  water. 

The  sand-catch  in  rear  of  the  south  jetty  was  in  two  branches,  one 
480  feet  long,  and  one  572  feet 

All  these  works  were  in  good  order. 

During  the  fiscal  year,  5,185  tons  of  rubble-stone  were  deposited  in 
the  north  jetty.  It  is  now  2,675  feet  long,  of  which  2,080  feet  are  com- 
pleted, and  the  residue,  595  feet,  is  a  core  of  stone  built  up  to  low  water. 

On  June  30,  1889,  the  south  jetty,  the  Plum  Island  Dike,  and  the 
sand-catch  remain  in  the  same  condition  as  at  the  date  of  the  last  re- 
port. 

A  survey  of  the  bar  was  made  in  June,  1889.  It  showed  that  the 
channel  had  straightened,  bnt  narrowed  slightly,  and  the  depth  on  the 
crest  of  the  bar  was  less  than  last  year,  owing  to  the  slight  spring  freshet 
in  the  river. 

The  advantages  to  be  derived  firom  the  completion  of  the  project  are 
the  deepening  and  widening  of  the  channel  across  the  bar,  thereby  af- 
fording a  harbor  of  refuge  on  the  inside  of  Salisbury  Point,  and  also 
afifording  easy  access  at  high  water  to  the  wharves  at  Newburyport  for 
vessels  drawing  17  feet  approximat^y. 

Jaly  1,  1888,  amount  available $1.73 

Amonnt  appropriated  by  act  of  Angnst  11,  1888 25,000.00 

25, 001.  ra 

July  1, 1889,  amount  expended  during  fiacal  year,  exclusive  of 

liabilities  outstanding  July  1,  1888. $3,946.68 

July  1,  1889,  outstanding  liabilities 7,847.11 

July  1,  1889,  amount  covered  by  existing  contracts 9, 485. 55 

21.279.34 

July  1,  1889,  balance  available 3,722.39 

{Amount  (estimated )  required  for  completion  of  existing  project 142, 500. 00 
Amonnt  that  can  be  profitably  expended  in  fiscal  vear  ending  June  30, 1891    50, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acta  of  1866  and  1867. 

(See  Ai)pendix  B  1.) 
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2.  MerHmac  Biver^  MassiUihuseits. — ^The  object  of  the  improvement  is 
to  straighteD,  deepen,  and  widen  the  natural  channel  of  the  river  from 
its  month  to  the  Upper  Falls,  a  distance  of  21}  miles. 

The  channel  originally  was  narrow,  crooked,  and  mnch  obstrncted 
by  ledges,  bowlders,  and  shoals;  and  below  Newburyport  by  ledges, 
cribs,  piers,  and  wrecks. 

At  mean  low  water  vessels  drawing  not  to  exceed  7  feet  conld  cross 
the  bar  and  proceed  about  6  miles  above  Newbaryport. 

The  mean  rise  or  fall  of  the  tide  at  the  mouth  of  the  river  is  7}  feet, 
at  Haverhill  Bridge,  4  feet 

The  project  originally  adopted,  in  1870,  proposed  to  remove  obstruc- 
tions from,  the  Upper  and  Lower  Falls,  to  remove  Gangway  Rock,  to 
remove  the  wreck  of  the  schooner  Globe^  and  to  remove  the  "  Boilers.'^ 
The  cost  was  estimated  at  $69,025.  This  project  was  revised  and  ex- 
tended in  1874  to  include  the  removal  of  rocks  at  Deer  Island  and  Bock 
Bridges,  and  at  Little  Currier's  Shoal,  so  that  the  channel  should  have 
the  following  depths  at  ordinary  high- water  stages  of  the  river:  From 
the  mouth  to  Deer  Island  Bridge  (5  miles),  16^  feet;  from  Deer  Island 
Bridge  to  Haverhill  Bridge  (12^  miles)  12  feet:  thence  to  the  foot  of 
Mitchell's  Falls  (1^  miles),  10  feet ;  throngh  Mitchell's  Falls  to  the  head 
of  the  Upper  Falls  (2^  miles)  not  less  than  4^  feet,  with  the  mill  water 
at  Lawrence  running.  This  revised  project  was  estimated  to  cost 
$147,000. 

The  total  appropriations  to  date  have  been  $170,500.  The  total  ex- 
penditures to  June  30, 1888,  were  $170,498.43,  and  the  river  channel 
had  been  improved  in  accordance  with  the  modified  project,  with  the 
exception  of  the  removal  of  the  ^^  Boilers,"  upon  which  no  work  has  been 
done. 

No  operations  were  in  progress  during  the  year,  and  the  improvement 
remains  in  good  order. 

To  complete  the  improvement  so  that  the  same  depth  of  water  which 
has  been  obtained  throngh  Mitchell's  Falls  can  be  carried  to  Lawrence, 
additional  work  will  be  required  at  the  falls  above  Haverhill,  which  is 
estiipated  to  cost  $11,000 ;  and  additional  improvements  could  be  made 
in  the  lower  part  of  the  river,  which  are  estimated  to  cost  $11,500,  or  a 
total  of  $22,500. 

The  improved  channel  is  in  good  order  and  meets  all  existing  demands 
of  commerce. 

jSo  appropriation  is  recommended  for  the  year  ending  June  30, 1891. 

Jaly  1,  1888,  amooDt available $1.57 

Jaly  1,  1869,  amount  expended  daring  fiscal  year,  ezolnsive  of  liabilities, 

outstanding  July  1,  1888 1.57 

(See  Appendix  B  2.) 

3.  Powow  River,  Massaohusetts. — Powow  River  is  a  tributary  of  the  Mer- 
rimac  River,  into  which  it  enters  from  the  north,  about  3^  miles  above 
Newburyport.  From  the  mouth,  tide  water  extends  9,600  feet  in  a  nar- 
row crooked  channel  not  navigable  at  low  water. 

The  project  proposed  for  its  improvement  is  to  dredge  a  channel  9,600 
feet  long,  60  feet  wide,  and  12  feet  deep,  at  mean  high  water,  at  an  esti- 
mated cost  of  $77,000. 

The  river  and  harbor  act  of  August  11, 1688,  appropriated  $3,000  lor 
this  work,  provided  a  suitable  draw  was  built  in  the  bridge  which  now 
crosses  the  mouth  of  the  river. 

Action  is  in  progress  by  the  town  authorities  having  in  view  compli- 
ance irith  this  proviso. 


34  BBPOET  OF   THE   CHIEF   OF   ENGINEERS^  U.  B.  ABMY. 

No  6xi)eiiditare8  were  made  daring  the  year  ending  Jane  30,  1889, 
and  the  original  condition  of  the  river  is  unaltered. 

To  complete  the  proposed  improvement  will  cost  $74,000,  of  which 
amount  $10,000  could  be  expended  during  the  fiscal  year  ending  June 
30, 1891. 

AmonDtappropriatedby  act  of  Angust  11,1888 $3,000.00 

July  1, 1889,  balance  avaUable 3.000.00 

{Amount  (estimated)  required  for  completion  of  existiuff  project 74, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  vear  ending  June  30, 1881  10, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  B  3.) 

4.  Ipstciok  BiveTy  Massachusetts. — Ipswich  Biver  empties  into  Plum 
Island  Sound  about  9  miles  south  of  ^ewburyport,  Mass.  It  is  naviga- 
ble from  its  mouth  to  the  wharves  at  Ipswich,  a  distance  of  3  miles. 
Before  improvement,  at  low  water  not  to  exceed  1^  feet  draught  could 
be  carried  in  a  narrow  channel. 

The  mean  rise  or  fiftll  of  the  tide  is  8.4  feet. 

The  object  of  the  improvement  is  to  widen  and  deepen  the  natural 
channel  of  the  river. 

The  original  project  was  submitted  in  1875.  It  proposed  a  channel  60 
feet  wide  and  4  feet  deep  at  mean  low  water,  at  an  estimated  cost  of 
$25,000. 

The  total  amount  appropriated  for  this  improvement  to  date  is  $5,000. 

The  amount  expended  to  June  30, 1888,  was  $2,500.  At  that  date 
a  navigable  channel  existed  at  least  40  feet  wide  and  4  feet  deep  at  mean 
low  water 

The  expenditures  during  the  fiscal  year  were  $32.08. 

Proposals  were  invited  by  public  advertisement  for  the  completion  of 
the  improvement,  and  but  one  bid  was  received.  It  was  rejected  as  ex- 
cessive.   The  work  will  be  re-advertised. 

The  condition  of  the  improvement  June  30, 1889,  is  the  same  as  on 
June  30, 1888.  It  is  believed  that  the  funds  available  will  suffice  to 
complete  the  present  partial  project,  or  all  that  the  present  commerce 
justifies. 

The  prospective  benefits  to  commerce  are  increased  fiEK^ilities  and 
safety  to  navigation. 

Amount  appropriated  by  act  of  An^st  11,  1888 $2,500.00 

July  1,  18^,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1888 32.08 

July  1,  1889,  balance  available 2,467.92 


\ 


Amount  (estimated)  required  for  completion  of  existing  project 20, 000. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  B  4.) 

5.  Harbor  of  Refuge,  Sandy  Bay^  Cape  Ann,  Massachusetts,— -ThiB  bay 
is  situated  at  the  northeastern  extremity  of  Gape  Ann,  Massachusetts. 
It  is  open  to  the  full  efifect  of  easterly  and  northeasterly  gales. 

The  proposed  improvement  contemplates  the  construction  of  a  Na- 
tional harbor  of  re^ge  of  the  first  class.  The  anchorage  covered  by 
the  proposed  breakwater  will  contain  1,377  acres. 

No  definite  project  for  the  masonry  construction  of  the  breakwater 
above  the  rabble  mound  has  b^ea  adopted,    To  the  level  of  v2  feet  bo* 
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low  mean  low  water  it  will  oonsist  of  a  mound  of  mbble-stone  40  feet 
wide  on  top.    The  estimated  cost  of  the  improvement  is  $5,000,000. 

The  total  amount  appropriated  to  date  is  $300,000.  The  expenditures 
to  June  30, 1888,  were  $194,125.24. 

The  (UHidition  of  the  improvement  June  30,  1888,  was  as  follows : 
242,934  tons  of  rubble-stone  had  been  deposited,  by  which  2,200  run- 
niog  feet  of  the  substructure  of  the  breakwater  were  essentially  com* 
pleted. 

During  the  year  ending  June  30, 1889,  a  survey  of  the  breakwater 
was  made  and  a  contract  entered  into  for  the  delivery  of  110,000  tons, 
more  or  less,  of  rubble-stone  to  be  deposited  in  the  breakwater.  Under 
this  contract  41,965  tons  were  delivered  during  the  year. 

To  complete  the  project  will  require  an  appropriation  of  $4,700,000. 

During  the  fiscal  year  ending  June  30,  1891,  $150,000  could  be  ex* 
pended  to  advantage. 

The  prospective  benefits  to  commerce  and  navigation  by  the  con- 
struction of  this  harbor  of  refuge  are  increased  safety  to  life  and 
propert^^,  and  a  consequent  reduction  in  freights  and  insurance. 

July  1,  1B88,  amount  available |5,874.76 

Amoant  appropriated  by  act  of  August  11, 1888 100, 000. 00 

105, 874. 76 
July  I,  1889,  amount  expended  during  fiscal  year,  exclusive 

of  liabilities  ontstandiog  July  1,1888 $28,740.02 

July  1,  1889,  outstanding  liabilities 8,896.52 

July  1, 1889,  amonnt  covered  by  existing  contracts 48, 304. 85 

85. 941. 39 

July  1,  1889,  balance  available -' 19,933.37 

(Amount  (estimated)  required  for  completion  of  existing  project 4, 700, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  enaing  June  30, 
1891 160,000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  B  5.) 

6.  Gloucester  Harbor^  MassctohmetU. — Gloucester  Harbor  is  an  indpor- 
tant  center  for  the  fishing  fleet  of  New  England,  about  20  miles  north 
of  Boston.  Its  inner  harbor  was  originally  obstructed  by  sunken  rocks 
and  shoals,  preventing  free  movement  of  vessels ;  and  the  approaches 
to  the  wharvps  were  shallow,  varying  from  1  to  12  feet.  The  outer  har- 
bor was  open  to  all  southerly  winds. 

The  first  project  submitted  in  compliance  with  the  act  of  July  11, 
1870,  proposed  to  clear  the  harbor  of  sunken  rocks,  and  to  build  a  stone 
breakwater  from  Eastern  Point  to  Bound  Bock  Shoal.  The  operations 
in  execution  of  this  general  project  under  the  acts  of  July  11, 1870,  and 
June  10, 1872,  have  been  confined  soldy  to  the  removal  of  isolated  sunken 
rocks  specially  obstructive  to  the  navigation  of  the  inner  harbor. 

The  act  of  June  10,  1872,  appropriated  $10,000,  which  sum  was  ap- 
plied to  the  removal  of  Clam  Bock,  Pinnacle  Bosk,  rock  oft*  J.  Friend's 
Wharf,  rock  oft'  Pew's  Wharf,  and  a  portion  of  Babson's  Ledge. 

The  act  of  August  5, 1886,  appropriated  $5,000  for  a  survey  of  the 
harbor,  and  for  continuing  work  on  Babson's  Ledge. 

The  survey  was  completed  in  December,  1886,  and  a  report  and  gen- 
eral project  based  on  this  survey  was  puolished  in  the  report  of  the 
Chief  of  Engineers  for  1887,  page  500. 

The  revised  project  proposed  to  remove  from  the  inner  harbor  lOlJ 
cubic  yards  of  rock  known  to  exist,  and  216,000  cubic  yards,  scow  meas- 
urement, of  material;  at  an  estimated  cost  of  165,000;  and  to  construct 
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the  breakwater  that  extends  from  Eastern  Point  to  Boand  Book  Shoid, 
recommended  in  the  project  of  1884,  at  an  estimated  cost  of  $75:3,000. 

The  total  appropriations  to  date  have  been  $25,000.  The  amount  ex- 
pended to  Jnne  30, 1888,  was  $15,000. 

On  June  30, 1888,  the  condition  of  the  improvement  was  as  follows: 

Glam  Kock,  Pinnacle  Rock,  rock  off  J.  Friend's  Wharf,  and  rock  off 
Pew's  Wbarf  had  been  reduced  to  the  level  of  the  snrronnding  bottom, 
and  Babson's  Ledge  to  14  feet  at  mean  low  water. 

Daring  the  fiscal  year  ending  Jnne  30, 1889, 17,506  cubic  yards  were 
dredged  from  Harbor  Gove,  and  170  cubic  yards  of  ledge  and  bowlders 
were  removed  from  the  approaches  to  the  wharves  between  Harbor 
Cove  and  Pew's  Wharf.  The  dredging  in  Harbor  Gove  made  two  chan- 
nels of  approach  to  the  wharves,  each  40  feet  wide  and  10  feet  deep ; 
the  eastern  one 550  feet  long,  the  western  1,000  feet  long.. 

To  complete  the  proposed  dredging  will  cost  $55,000 ;  to  complete 
the  proposed  breakwater,  $752,000;  total,  $807,000.  Of  this  amonnt, 
$25,000  could  be  expended  to  advantage  during  the  fiscal  year  ending 
June  30, 1891. 

Amoant  appropriated  by  act  of  Angnst  11,  1888 |10, 000.  00 

July  1,  l&d9,  amonnt  expended  daring  fisoal  year,  exclusive  of 

liabilities  ontntanding  July  1,  ISeS $9,326.46 

July  1, 1889,  outstanding  liabilities ;M0.  uO 

9,  566.  46 

July  1, 1889,  balance  available 433.54 

{Amount  ^estimated)  required  for  completion  of  existing  project 55, 000. 00 
Amount  tnat  can  be  prontably  expended  in  fiscal  year  ending  June  30, 1891    25, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  B  6.) 

7.  Manoliester  Harbor^  Massachusetts. — Manchester  Harbor  is  situated 
about  5J  miles  northeast  from  the  entrance  of  Salem  Harbor,  Massa- 
chusetts. 

Its  outer  roadstead  contains  300  acres  approximately,  with  5  fathoms 
of  water.  Its  entrance  channel  is  100  feet  wide  and  6^  feet  deep  at 
mean  low  water  up  to  Proctor's  Point ;  it  then  shoals  rapidly  to  a  depth 
of  li  feet  at  the  *'  Narrows,''  1,400  feet  from  Proctoi^s  Point ;  and  for  a 
further  distance  of  2,500  feet  to  the  town  wharves  no  low-water  chan- 
nel exists. 

The  project  for  its  improvement  is  based  on  the  survey  provided  for 
in  the  act  of  August  5, 1886.  It  proposes  to  dredge  a  channel  from 
Proctor's  Point  to  the  town  wharves,  4,000  feet  long,  60  feet  wide,  and 
4  feet  deep  at  mean  low  water,  at  an  estimated  cost  of  $14^000. 

The  act  of  August  11,  1888,  appropriated  $2,500  for  this  work.  It 
was  proposed  to  expend  this  amount  in  partial  execution  of  the  project 
in  the  removal  of  a  ledge  near  Proctor's  Point,  but  after  proposals  had 
been  advertised  for  and  opened  November  2, 1888,  it  was  decided  to  re- 
tain the  amount  available  in  the  Treasury  until  further  funds  are  pro- 
vided. 

No  other  operations  have  been  in  progress,  and  the  original  condition 
of  the  harbor  is  unchanged. 

To  complete  the  project  will  require  an  appropriation  of  $11,800. 

Amount  appropriated  by  act  of  August  11,  1888 $2,500.00 

July  1,  1889,  auioont  expended  during  fiscal  year,  exclusive  of  liabilities 
outHtamliug  July  1,  1888 103.07 

July  1, 1889,  balance  avaUable 2,396.93 
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Amount  (eatimated)  required  for  completion  of  existing  project $11:,  800. 00 

Amoapt  that  can  be  protitably  expended  in  fiscal  year  ending  June  30. 1891      5, 000.  CO 
Sabmitted  iu  compliance  with  requirements  of  sections  2  of  river  and 
.    harbor  acts  of  1866  and  1867. 

(See  Appendix  B  7.) 

• 

8.  Lynn  Harbor^  Massachusetts. — The  object  of  this  ImprovemeDt  is  to 
obtaia  a  more  direct,  wider,  and  deeper  channel  of  approach  to  the  city 
wharves.  The  original  channels  were  narrow  and  crooked,  and  had  but 
6  feet  depth  at  mean  low  water,  and  the  greater  part  of  the  harbor  was 
bare  at  low  water. 

The  project  was  adopted  in  1884.  It  proposed  a  channel  200  feet 
wide  and  10  feet  deep  at  mean  low  water,  through  the  outer  and  inner 
bars.  The  outer  channel  is  3,610  feet  long ;  the  inner  one  6,450  feet. 
It  is  supposed  that  the  inner  channel  will  n^d  occasional  dredging.  To 
aid  in  keeping  the  outer  channel  open  a  training  wall  is  proposed,  if 
experience  shall  show  it  to  be  necessary. 

On  September,  1888,  the  project  was  modified  by  extending  the  inner 
channel  400  feet  inside  the  harbor  line,  and  making  at  its  inner  end  an 
anchorage  basin  500  by  300  feet  in  area,  10  feet  deep  at  mean  low  water. 

The  cost  of  the  project,  as  revised  in  1888,  was  $182,000.  The  total 
appropriations  to  date  are  $76,000.  The  expenditures  to  June  30, 1888, 
were  $65,962.60. 

On  that  date  the  outer  channel  had  been  completed  3,610  feet  long, 
200  feet  wide :  the  inner  channel  was  6,450  feet  long,  150  feet  wide ; 
both  were  10  feet  deep  at  mean  low  water. 

A  contract  was  entered  into  November  23, 1888,  for  the  expenditure 
of  $10,000  made  available  for  this  impr^>vement  by  the  river  and  har- 
bor act  of  August  11, 1888.  This  contract  expires  December  31, 1889. 
No  operations  wore  in  progress  under  it  during  the  fiscal  year  ending 
June  30, 1889.  A  survey  of  the  western  channel  is  in  progress  to  de- 
termine its  condition  and.  what  part  of  the  funds  available  shall  be  ex- 
pended for  this  channel.     ^ 

The  condition  of  the  improvement  is  the  same  as  at  date  of  last 
report.  To  complete  the  improvement  according  to  project  heretofore 
approved  will  cost  $81,000. 

During  the  fiscal  year  ending  June  30,  1891,  $25,000  could  be  ex- 
pended to  advantage  in  widening  the  inner  channel  and  the  extension 
to  the  inner  basin.  The  prospective  benefits  to  commerce  are  increased 
facilities  and  safety  to  navigation. 

Jaly  1,  1888,  amount  available $37.40 

Amount  appropriated  by  act  of  Angnat  11,  1888 10,000.00 

10.  0:J7.  40 
Jnly  1,  1889,  amount  expended  daring  fiscal  year,  exclasive  of 

liabiUties  outstanding  July  1,  1888 $53.32 

Jolyl,  1889,  outstanding  liabilities 226.r0 

July  1 ,  1889,  amount  covered  by  existing  contracts 8, 120. 00 

8, 401. 82 

July  1,  1889,  balance  available 1,635.58 


{Amount  (estimated)  required  for  completion  of  existing  project 81 ,  000. 00 
Amounttnatcanbeprofitably  expended  in  fiscal  year  ending  June  30, 1891.    25, 000. 00 
Submitted  in  compliance  with  reqairements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  B  8.) 

9.  Winthrop  Harbor^  Massachusetts.— y^mtYkroi^  Harbor  is  situated  in 
the  northeastern  part  of  Boston  Harbor.    It  contains  350  acres,  approx- 
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imately,  all  of  wbicli  is  essentially  dry  at  low  tide.  The  mean  range  of 
tides  is  9.4  feet. 

The  original  project  for  its  improvement  was  based  on  the  sorvey 
.provided  for  in  the  act  of  Angnst  5, 1886.  It  proposes  to  dredge  a 
straight  channel,  3,900  feet  long,  50  feet  wide,  6  feet  deep  at  mean  low 
water,  from  the  "Back^  channel  of  Boston  Harbor  to  Bice's  Wharf. 

The  river  and  harbor  act  of  August  11, 1888,  appropriated  $1,000 
for  this  harbor.  This  sum  was  insufficient  to  commence  any  operations 
that  would  be  of  benefit  to  commerce,  and  it  has  been  retained  in  the 
Treasury. 

No  operations  have  been  in  progress  or  expenditures  made  during:  the 
fiscal  year  ending  June  30, 1889. 

The  original  condition  of  the  harbor  is  unchanged. 

To  complete  the  improvement  will  require  an  appropriation  of 
$16,600. 

Amoant  appropriatedbyact  of  Angnst  11, 1868 $1,000.00 

July  1,  1889,  balance  available 1,000.00 

Amount  (estimated)  required  for  completion  of  existing  project $10,600. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1891      5, 000. 00 
Snbmilted  in  compliance  with  requirements  of  sections  ^  of  river  and 
harbor  acts  of  1806  and  1867. 

(See  Appendix  B  9.) 

10.  Boston  HarboTy  Massachusetts. — The  object  of  this  improvement 
is,  first,  to  preserve  the  harbor  by  protecting  the  islands  and  headlands ; 
and  second,  to  improve  it  by  widening,  straightening,  and  deepening 
the  channels. 

The  projects  adopted  for  this  purpose  sinc^  1866  have  been  mainly  in 
accordance  with  the  recommendations  of  the  United  States  commis- 
sioners, whose  labors  terminated  during  that  year. 

The  works  of  preservation  consist  of  sea- walls,  aprons,  jetties,  etc., 
which  protect  the  shores  of  the  islands  and  headlands,  prevent  addi- 
tional wash  into  the  channels,  control  the  tidal  scour,  and  preserve  the 
full  height  of  anchorage  shelter  for  vessels  in  the  roadsteads. 

Such  have  been  built  or  repaired  at  Point  Alierton  and  the  islands  of 
Great  Brewster,  Lovell,  Gallop's.  Long,  Deer,  Kainsford,  George's,  and 
Oastle. 

The  works  of  improvement  have  been  by  dredging  and  blasting,  by 
which  means  many  dangerous  rocks  and  shoals  have  been  removed 
and  the  main  ship-channel  enlarged  ^m  100  feet  wide  and  18  feet  deep 
at  mean  low  water  so  that  it  is  now  at  least  600  feet  wide  and  23  feet 
deep  at  mean  low  water. 

The  following  tributary  channels  have  also  been  improved : 

1.  Charles  River. — ^The  natural  channel  of  this  river  has  been 
widened,  straightened,  and  deepened,  so  that  from  its  mouth  up  to 
Western  Avenue  Bridge,  a  distance  of  4f  miles,  the  channel  has  a  width 
of  200  feet,  and  a  depth  of  7  feet  at  mean  low  water ;  thence  to  Arsenal 
Street  Bridge,  2^  miles,  the  channel  has  a  least  width  of  80  feet,  and  a 
least  depth  of  6  feet. 

2.  Fort  Point  Channel. — ^This  important  branch  of  the  main  ship- 
channel  originally  had  a  least  depth  of  12  feet  at  its  entrance,  and  the 
channel  was  narrow  and  crooked.  It  has  been  widened  to  175  feet  and 
deepened  to  23  feet  at  mean  low  water  from  its  mouth  to  Oongress 
Street  Bridge,  a  distance  of  1,900  feet 

3.  Hingham  Harbor. — (See  separate  report.) 
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4.  Kamtaaket  Beach  Channel. — The  project  adopted  in  1880  was  to 
widen  and  deepen  the  channel  so  that  it  woald  be  at  least  100  feet  wide 
and  9}  feet  deep  at  mean  low  water.  The  project  was  completed  in 
1881  and  1883. 

5.  OJumnei  between  Nia^s  Mate  and  Long  Island. — ^This  channel  had 
originally  4^  feet  depth  at  mean  low  water.  A  cnt  has  been  made 
tiirongh  the  bar^  200  feet  wide,  550  feet  long,  and  12  feet  deep  at  mean 
low  water. 

l^iis  improved  channel  has  proved  to  be  of  great  convenience  to  the 
local  commerce,  and  should  be  widened  to  300  feet  and  deepened  to  15 
feet|  mean  low  water,  and  its  axis  slightly  chainged. 

fi  Broad  Sownd. — An  obstruction  called  ^'  Barrel  Bock  ^  was  re- 
moved in  1809. 

The  total  appropriations  to  date  for  this  harbor  have  been,  since 
1867,  $1,788,750.  The  expenditures  to  June  30, 1888,  were  $1,654,020.74 
(inclusive  of  outstanding  liabilities). 

During  the  fiscal  year  ending  June  30, 1889,  146,556  cubic  yards 
were  dredged  fit>m  the  main  ship-channel  at  the  Upper  and  Lower 
Middle,  and  375  cubic  ywrds  of  ledges  were  removed  firom  it  at  the 
Lower  Middle. 

The  channel  is  now  750  feet  wide  at  the  Upper  Middle  and  1,000  feet 
wide  at  the  Lower  Middle,  23  feet  deep  at  mean  low  water. 

The  ezteuAion  of  the  sea-wall  at  Gallop's  Island  was  commenced  and 
about  75  feet  of  the  work  completed  during  the  fiscal  year. 

The  sea-wall  at  Oeorge^s  Island  was  repaired  at  an  expense  of  $300. 
A  general  survey  of  the  outer  harbor  was  made. 

Ilie  several  works  d  improvement  are  in  good  order  and  show  no 
serious  deterioration. 

The  existing  works  of  preservation  are  generally  in  good  order,  but 
some  of  them  require  repairs  and  extensions. 

Jidy  1, 1888,  amonnt  »Tailabl6 $3,129.26 

Amount  ApproprUited  by  act  of  August  11, 1888 125, 000.00 

128,129.26 
July  1, 1889,  amoant  expended  during  flsoal  year,  exolnsive  of 

HabiliUes  outstanding  Jnly  1, 1888 |70, 438.64 

Joly  1, 1889,  outstanding  liabilities 6,984.30 

July  1, 1889,  amount  ooTeied  by  existing  oontracts 8, 205. 40 

85,628.24 

July  1,  1889,  balanee  aTaUable 42,501.02 

Amount  (estimated)  required  fbr  completion  of  existing  project 325, 000. 00 

Amount  that  eaa  be  profitably  expended  in  fiscal  year  ending  June  30, 1891  200, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
*  harbor  acts  of  1866  and  1867. 

(See  Appendix  B  10.) 

U.  Hingham  Harbor j  Ma8sachu8etl8.-^The  object  of  the  work  is  to  widen 
and  deepen  the  natural  channel,  which  was  30  feet  wide  and  4  feet  deep, 
so  Uiat  it  will  be  100  feet  wide  and  10  feet  deep  at  mean  low  water. 

The  project  was  <mg^nally  proposed  in  1874  and  was  modified  in 
188S.  The  original  project  was  estimated  to  cost  $11,000.  The  project 
of  1885  was  to  cost  an  additional  snm  of  $18,750. 

The  total  amount  appropriated  to  date  has  oeen  $21,000.  The  amonnt 
expended  to  June  30, 1888,  was  $16,000. 

The  ocmdition  of  the  work  on  June  30, 1888,  was  as  follows : 

The  channel  was  100  feet  wide  and  8  feet  deep  throughout,  and  at 
the  ledge  where  operations  have  been  in  progress  under  the  modified 
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project  the  channel  was  10  feet  deep  at  mean  low  water  in  a  cat 
through  the  ledge  50  feet  wide. 

Duri»ig  the  year  ending  June  30, 1889,  a  contract  was  entered  into 
with  Mr.  G.  W.  Townsend  to  remove  200  cubic  yards  of  ledge  from  the 
channel.  This  contract  expires  December  31, 1889.  Operations  under 
it  were  commenced  in  May,  1889,  and  are  still  in  progress. 

To  complete  the  present  project  will  require  an  appropriation  of 
$8,000,  all  of  which  could  be  expended  during  the  fiscal  year  ending 
June  30, 1891. 

The  prospective  benefits  to  commerce  are  increased  facilities  and 
safety  to  navigation. 

Arooant  appropriated  by  act  of  Aafi^ntft  11,  1888 $5,000.00 

July  1, 1889,  amoant  expended  dnring  fiscal  year,  exclasiyeof 

liabilities  oiit«t4iDdmg  Jaly  1,1888 1        $142.68 

July  1, 1889,  ontetanding  liabilities 2,155.00 

July  1,  18c59,  amoant  covered  by  existioK  contracts 2, 000. 00 

4,297.68 

July  1,  1889,  balance  available 702. 32 

{Amount  (estimated)  required  for  completion  of  existing  project 8, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  une  30, 1891      8, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  B  11.) 

12.  8cituate  Harbor j  Massachusetts. — ^This  harbor  is  on  the  west  shore 
of  Massachnsetts  Bay,  about  14  miles  south  of  Boston  Light. 

The  object  of  the  improvement  is  to  create  a  harbor  of  refuge  for 
vessels  bound  to  Boston  from  the  eastward,  which  are  too  far  south  of 
their  true  course  to  clear  the  dangerous  ledges  near  Minot's  Ledge  Light. 

Originally  the  harbor  had  a  low- water  area  of  about  57  acres,  more 
than  6  acres  of  which  had  a  depth  of  at  least  3  feet  at  mean  low  water. 
It  was  entirely  open  to  the  action  of  easterly  gales,  and  its  entrance 
was  obstructed  by  sunken  bowlders. 

The  project  adopted  in  1880,  is  to  build  two  breakwaters,  one  f^om 
"Cedar  Point"  on  the  north  side  of  the  entrance,  and  the  other  from 
the  "First  Cliff"  on  the  south  side;  and  to  dredge  the  area  inclosed  and 
in  front  of  the  entrance.  The  estimated  cost  of  the  improvement  is 
$290,000. 

The  total  appropriations  to  date  are  $52,500.  The  expenditures  to 
June  30, 1888,  were  $47,500. 

The  condition  of  the  improvement  June  30, 1888,  was  as  follows : 

The  north  breakwater  was  essentially  completed,  l^othing  had  been 
done  on  the  south  breakwater.  The  entrance  channel  was  1,600  feet 
long,  100  feet  wide,  and  5  feet  deep  at  mean  low  water.  The  anchorage 
basin  was  350  by  450  feet  in  area,  7  feet  deep  at  mean  low  water. 

The  river  and  harbor  act  of  August  11, 1888,  provided  $5,000  for  this 
improvement,  and  a  contract  was  eitecated  November  26, 1888,  to  dredge 
9,000  cubic  yards  from  a  channel  leading  from  the  anchorage  basin  to 
the  town  wharf,  2,100  feet  long,  25  feet  wide,  and  1  foot  deep  at  mean 
low  water.  No  operations  have  been  in  progress  under  this  contract 
during  the  fiscal  year,  and  the  condition  of  the  improvement  remains 
the  same  as  on  June  30, 1888. 

To  complete  the  improvement  will  require  an  appropriation  of 
$237,500. 

During  the  year  ending  June  30, 1891,  $25,000  could  be  expended  to 
advantage,  in  commencing  the  south  breakwater,  and  in  enlarging  the « 
anchorage  basin  and  the  channel  to  the  town  wharves. 
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Tbe  prospective  benefits  to  commerce  by  the  completion  of  this  im- 
provement are  the  creation  of  an  additional  harbor  of  refuge  on  this 
mach  freqaented  dangerous  coast. 

Amoant  appropriated  by  act  of  An^ast  11,  1888 $5,000.00 

July  i.  18d9,  amount  expended  during  fibcal  year,  exclnalye  of 

liabilities  outatanding  July  1,  1888 $46.08 

July  1,  1889,  amount  covered  by  existing  contracts 4, 050. 00 

4, 096. 08 

July  1, 1889,  balance  available 903.92 

Amount  (estimated)  required  for  completion  of  existing  project 237,500.00 

f  Amodnt  thatcanbe  profitably  expended  in  fiscal  year  ending  June  30, 1891    25, 000. 00 
^Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866.  and  1867. 

(See  Appendix  B  12.) 

13.  Plymouth  Harbor^  Massachusetts. — Plymouth  Harbor  is  30  miles 
south  of  Boston.  The  object  of  its  improvement  la  to  perpetuate  the 
harbor  by  the  preservation  of  Long  Beach^  which  forms  it;  and  to 
deepen  and  widen  the  channels  of  approach  to  an  enlarged  anchorage 
basin  in  front  of  the  town  wharves. 

The  various  devices  employed  for  the  preservation  of  Long  Beach  are 
described  in  the  Annual  Keport  of  the  Chief  of  Engineers  for  the  year 
1877. 

The  original  project  for  improvement  was  adopted  in  1875,  and  modi- 
fied in  1877  and  1884.  The  modified  project  proposed  an  improved 
channel  2,286  feet  long,  150  feet  wide,  and  9  feet  deep  at  mean  low 
water. 

From  1866  to  date,  $120,800  have  been  appropriated  for  this  harbor. 

The  ey  penditures  to  June  30, 1888,  were,  for  beach  protection ,  $72,587.56; 
for  dredging,  etc.,  $42,212.44;  total,  $114,800. 

The  channel  was  115  feet  wide,  9  feet  deep  at  mean  low  water;  the 
basin  was  800  feet  long,  9  feet  deep  for  90  feet  of  its  width  nearest  the 
town  wharves,  and  averaged  ^  feet  deep  for  the  remainder  of  its  width. 

During  the  fiscal  year  a  contract  was  entered  into  to  dredge  13,000 
cubic  yards  from  the  basin ;  the  contract  expires  December  31, 1889. 
No  operations  under  it  have  been  in  progress  during  the  fiscal  year. 

Four  breaches  in  Long  Beach,  aggregating  370  feet  in  length,  were 
closed  with  bulkheads  of  plank  by  hired  labor,  at  a  cost  of  $444.17. 

The  condition  of  the  improvement  on  June  30, 1889,  is  essentially  the 
same  as  at  the  close  of  the  last  year. 

To  complete  the  present  project,  and  to  provide  funds  for  necessary 
and  probable  repairs  to  Long  Beach,  will  require  an  appropriation  of 
$17,500. 

The  prospective  benefits  to  commerce  are  increased  facilities  and 

safety  to  navigation. 

• 

Amount  appropriated  by  act  of  August  11, 1888 1 $6,000.00 

July  1,  1889.  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1, 1888 $S02.75 

July  1, 1889,  amount  co verea  by  existing  contracts 3, 883. 75 

4,386.50 

July  1, 1889,  balance  available 1,613.50 

{Amount  (estimated)  required  for  completion  of  existing  project 17, 500. 00 
Amoant  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1891    10, 000. 00 
Submitted  In  compliance  niih  requirements  of  sections  2  of  riyer  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  B  13.) 
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14.  Well  fleet  Harbor^  Massachusetts. — Wellfleet  Harbor  is  12  miles 
southeast  of  ProviDcetown,  on  Cape  God  Bay. 

The  object  of  its  improvemeDt  is  to  the  provide  a  navigable  channel 
from  the  inner  anchorage,  the  ''Deep  Hole,"  to  the  town  wharves. 

The  project  originally  proposed  in  1871  was  to  dredge  two  channels 
of  approach  to  the  town  wharves  and  to  remove  several  dangerous 
sunken  rocks. 

The  removal  of  the  sunken  rocks  was  effected  by  an  appropriation 
provided  by  the  act  of  June  10, 1872. 

The  present  project  is  to  dredge  a  channel  from  the  ''Deep  Hole"  to 
the  town  wharves,  4,200  feejb  long,  100  feet  wide,  and  6  feet  deep  at 
mean  low  water. 

To  date,  $12,000  have  been  appropriated  for  this  improvement.  The 
expenditures  to  June  30, 1888,  were  $5,000,  by  which  204  cubic  yards 
of  sunken  rocks  had  been  removed.  No  low- water  channel  existed  to 
the  wharves. 

During  the  fiscal  year  ending  June  30, 1889,  a  contract  was  entered 
into  to  dredge  a  channel  2,500  feet  long,  25  feet  wide,  and  4  feet  deep, 
extending  from  the  '^Deep  Hole"  to  the  town  wharves.  No  operations 
have  been  in  progress  under  this  contract,  and  the  condition  of  the  im- 
provement remains  the  same  as  on  June  30, 1888. 

To  complete  the  improvement  will  require,  at  the  present  prices  for 
dredging,  an  appropriation  of  $26,000. 

Amonnt  appropriated  by  actof  Augast  11, 1888 $7,000.00 

Jnly  1,  1889,  amount  expencled  during  fiscal  year,  ezclosive  of 

liabilities  outstanding  July  1,  1888 $43.54 

July  1,  1889,  amonnt  covered  by  existing  contracts 6, 210. 00 

6.253.54 

Julel,  1889,  balance  available 746.46 

Amonnt  (estimated)  require4  for  completion  of  existing  project 26, 000. 00 

Amount  t  bat  can  bo  prontable  expended  in  fiscal  year  ending  June  30, 1891  10, 000. 00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  B  14.) 

W.  Provincetotcn  Harbor^  Massachusetts. — Provincetown  Harbor  is  sit- 
uated at  the  extremity  of  Gape  Cod,  about  40  miles  southeast  from  Boston 
Light.  It  is  one  of  the  most  valuable  harbors  of  refuge  on  the  Atlantic 
coast.  The  entire  commerce  of  New  England  and  a  very  large  local 
fishing  interest  are  directly  benefited  by  its  maintenance,  which  de- 
pends entirely  on  the  preservation  of  the  sandy  beaches  which  inclose  it. 

Since  1826  the  project  has  been  a  general  one,  and  provides  for  the 
preservation  of  the  harbor  by  building  dikes,  bulk-heads,  and  sand- 
catches,  and  extensive  planting  of  beach-grass  to  repair  and  prevent 
storm  damages  to  the  beaches.  From'  the  nature  of  the  work  it  can  at 
no  time  be  considered  completed.  A  special  dike  across  Honse  Point 
Island  Flats,  to  be  built  contingently,  was  recommended  in  the  annual 
report  for  1886. 

A  plan  of  the  harbor  was  published  in  the  Annual  Report  of  the 
Chief  of  Engineers  for  1886. 

The  total  appropriations  or  allotments  for  this  work  up  to  date  have 
been  $146,478.44. 

The  amount  expended  to  June  30,  1888,  was  $139,328.09,  and  -the 
several  works  of  preservation  were  in  good  order,  although  Long  Point 
Breakwater  needed  additions. 
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Daring  the  fiscal  year  769  tons  of  stone  and  185  cords  of  bmsh  were 
added  to  the  Long  Point  breakwater,  completing  300  feet  of  its  length. 

At  the  date  of  this  report  all  the  works  of  preservation  are  in  good 
order,  but  the  central  part  of  Long  Point  needs  a  new  bulk-head  2,000 
feet  long,  to  cost  $6,000. 

Doring  the  iisoal  year  ending  June  30, 1891,  $7,500  coald  be  expended 
in  the  repair  of  probable  storm  damage,  and  in  bnilding  a  new  bulk- 
head at  Long  Point. 

The  prospective  benefit  to  commerce  is  the  preservation  of  an  im- 
portant harbor  of  refuge. 

July  1,  1888,  amoDnt  available $150.35 

Amoont  appropriated  by  act  of  August  11, 1888 7,000.00 

7, 150. 35 
July  1,  18d9,  amount  expended  during  fiscal  year,  exdnsive  of 

liabilfties  outstanding  July  1.  18to |1,715. 18 

July  1,1889,  outstanding  liabilities 654.98 

July  1,  1889,  amount  coyered  by  existing  oontracts 788. 78 

3, 158. 88 

July  1,  1889,  balance  available 3,991.47 

(Amount  (estimated)  required  for  completion,  of  existing  prqiect 7. 500. 00 
Amoanttliat  can  be  profitably  expended  In  fiscal  year  ending  June  30, 1891      7, 500. 00 
Submitted  in  compliance  with  requirements  of  sections  3  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  B  15.) 

16.  BemavaZ  of  sunken  vessels  or  craft  obstructing  or  endangering  navi- 
gation.— ^The  wrecks  of  the  schooners  Mary  and  Goldsmith  Madd  lying 
in  Boston  Harbor^  Massachasetts,  were,  in  accordance  with  the  act  of 
1880,  examined,  advertised,  and  removed  by  contract.  The  Goldsmith 
Maid  was  sunk  in  deep  water  oatside  the  harbor ;  the  wreck  of  the 
Mary  was  advertised  and  sold. 

The  cost  of  removal  was  $1,925.    The  proceeds  of  the  sale,'  $251. 

(See  Appendix  B  16.) 

BXAMINATIONS  AND  SUBYEYS  FOB  IMPBOYEMBNT,  TO  OOHPLY  WITH 
BBQUIBBHENTS   OF   THE    BIVBB  AND  HABBOB  ACT   OF  AUGUST  11, 

1888. 

The  required  preliminary  examinations  of  the  following  localities 
were  made  by  the  local  engineer  in  charge,  LientenantColouel  Gil- 
lespie, and  reported  by  him  as  not  worthy  of  improvement,  with  facts 
and  reasons  for  snch  opinion.  The  Chief  of  Engineers  concnrring  in 
the  conclnsions  reached  in  these  instances,  has  given  no  instructions 
to  make  further  survey  with  the  view  to  their  improvement : 

1.  Maiden  River,  Massachusetts,  as  to  straightening,  widening,  and 
deepening  the  channel. — (See  Appendix  B  17.) 

2.  Gohasset  Harbor,  Massachusetts. — (See  Appendix  B  18.) 

3.  Ooose  Point  Channel,  Plymouth  Harbor,  Massachusetts,  to  public 
wharf  at  Kingston. — (See  Appendix  B  19.) 

At  the  following  localities,  reported  by  the  local  engineer  as  worthy 
of  improvement,  and  this  conclusion  being  concuiTcd  in  by  the  Ohief  of 
Engineers,  the  result  of  the  preliminary  examination  containing  in- 
formation sufficient  to  indicate  to  Congress  the  probable  cost  of  the 
work  required,  no  further  report  or  survey  appeared  to  be  necessary : 

1.  Weir  River,  Massachusetts. — Estimated  '  cost  of  improvement, 
$7,000.— (See  Appendix  B  20.) 
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2.  Stage  Harbor  at  ChatJiam^  Massaehusetts. — Estimated  cost  of  im- 
provemeat,  $15,000.— (See  Appendix  B  21.) 

It  appearing  from  the  report  of  the  preliminary  examination  made  by 
the  local  engineer  that  the  following  localities  are  worthy  of  improve* 
ment*,  and  the  public  necessity  therefor  being  apparent  from  the  facts 
and  reasons  reported,  which  are  concurred  in  by  the  Chief  of  Engineers, 
Lieutenant-Colonel  MansQeld  was  charged  with  their  survey,  the  results 
of  which  will  be  submitted  when  received: 

1.  Weymouth  Biver^  Massachusetts. 

2.  Salem  Harbor^  including  South  Biver^  Massachusetts. 

3.  Beverly  Harbor^  Massachusetts. 

4.  Craneand  Waters  Bivers  of  Essex  Branchy  Massachusetts.  {For  Crane 
Biver  only.) 

IMPROVEMENT  OF  HARBORS  AND  RIYBRS  ON  THE  SOUTHER)^  COAST 
OP  MASSACHirSETTS  AND  IN  RHODE  ISLAND  AND  CONNECTICUT. 

OflBcer  in  charge,  Maj.  W.  B.  Livermore,  Corps  of  Engineers,  with 
Capt.  T.  L.  Casey,  Corps  of  Engineers,  under  his  immediate  orders  until 
November  21,  1888.  Division  engineer,  Col.  H.  L.  Abbot,  Corps  of 
Engineers. 

1.  Harbor  of  Befuge  at  HyanniSj  Massachusetts. — ^This  harbor,  before 
improvement,  was  an  open  roadstead  exposed  to  southerly  storms. 
In  the  years  1827-1838  a  breakwater  of  riprap  granite  1,170  feet  long 
was  constructed,  covering  an  anchorage  of  about  175  acres,  the  eotranc-e 
to  which  has  a  depth  of  about  15^  feet.  Between  the  years  1852  and 
1882  extensive  repairs  were  made  in  increasing  the  width  of  its  base 
and  the  size  of  the  stone  forming  its  sides  and  top. 

The  depth  of  water  immediately  inside  the  breakwater  being  insuf- 
ficient for  many  vessels  that  seek  the  harbor  for  refuge,  the  present 
project  for  the  improvement  of  the  harbor  contemplates  dredging  the 
area  protected  by  the  breakwater  to  a  depth  of  15j^  feet  at  mean  low 
•water. 

The  amount  expended  on  this  work  up  to  June30, 1888,  was  $127,532.29. 
The  breakwater  had  been  completed  according  to  the  original  project 
and  subsequent  plans  for  strengthening  it,  and  the  15^foot  anchor- 
age area  had  been  increased  by  about  Q^js  ^ci'^s.  Nothing  has  been 
done  during  the  past  fiscal  year  owing  to  the  impossibility  of  obtaining 
satisfactory  prices  for  the  work. 

The  amount  available  and  the  appropriation  of  $20,000  asked  for  is 
to  be  applied  to  extending  the  15^foot  anchorage  area. 

Jnly  1, 1888,  amount  available* $5«825.29 

Amount  appropriated  by  act  of  August  11,  1888 10,000.00 

15,  \Stb,  29 
Jnly  1,  1889,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1888 $1,539.33 

Julvl,  1889,  outstanding  liabilities 324.19 

1,863.52 

July  1,  1889,  balamse  available 13,961.77 

{Amount  (estimated)  required  for  completion  of  existing  project 25, 662. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1891  20, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acto  of  1866  and  1867. 

(See  Appendix  0  1.) 

*  Includes  $5,804.47  from  lapsed  contract 
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2.  Harbor  of  Refuge  at  ITamitucket^  Mass€u^hu8ett8. — ^This  harbor  is  tke 
only  one  between  the  harbors  of  Martha's  Vineyard  (Vineyard  Haven 
and  Edgartown)  and  Provincetown,  a  distance  of  about  100  miles,  ex- 
cept the  small  harbor  of  Hyannis,  on  the  north  side  of  Nantucket  Sound. 
It  has  deep  water  inside,  and  the  object  of  improvement  is  to  make  it  a 
harbor  of  refuge  for  vessels  plying  between  ports  north  and  south  of 
Gape  Cod. 

Before  the  commencement  of  the  present  work  there  was  a  shoal 
aboat  li  miles  in  width  outside  the  entrance,  through  which  the  chan- 
nel or  line  of  best  water  was  only  about  6  feet  deep,  and  very  crooked 
and  subject  to  changes  in  location. 

The  present  approved  project  is  to  construct  jetties  of  riprap  stone, 
projecting  from  either  side  of  the  present  entrance  to  the  harbor,  for 
the  purpose  of  concentrating  the  strength  of  the  tidal  currents  and  ex- 
cavating a  channel  of  15  feet  depth  by  scour,  and  at  the  places  where 
the  full  depth  required  will  not  be  reached  by  this  means  to  complete 
the  work  by  dredging. 

The  amount  expended  on  this  project  up  to  the  close  of  the  fiscal  year 
ending  June  30, 1888,  was  $118,458.45,  and  the  result  was  the  construc- 
tion of  the  west  jetty  to  a  point  3,955  feet  from  the  shore,  and  the  east 
jetty  to  a  distance  of  385  feet  from  the  initial  point  on  the  shore,  and* 
partially  for  an  additional  distance  of  200  feet. 

The  construction  of  the  east  jetty  was  continued  during  the  year,  and 
673  tons  of  stone  was  placed  in  the  work. 

The  balance  available  and  the  amount  asked  for,  $50,000,  is  to  be  ap- 
plied to  the  further  extension  of  the  east  jetty. 

Jnlyl,  1888,  amount  available* $6,541.55 

Amoant  appropriated  by  act  of  AngUBt  11^  1888 20,000.00 

26,541.55 
Jnly  1,  1889,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outetanding  July  1, 1888 |2,772.32 

Jnly  1, 1889,  outstanding  liabilities 1,788.20 

Joly  1, 1889,  amount  covered  by  existing  eon  tracts 18, 784. 80 

23,345.32 

July  1, 1889,  balance  available 3,19&€3 

r  Amount  (estimated)  reauired  for  completion  of  existinff  project 230, 000. 00 

I  AmountthatcanbeprontablTexpendedinfi8calyearenaiugJune30,1891    50,000.00 
i  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
\     harbor  acts  of  1866  and  1867. 

(See  Appendix  G  2.) 

3.  Harbor  at  Vineyard  Haven^  Hassaohusetta. — ^The  object  of  the  im- 
provement is  to  stop  the  wearing  away  of  the  points  of  land  at  the 
entrance  to  the  harbor  known  as  East  Chop  and  West  Ghop.  As  pre- 
liminary to  the  adoption  of  a  general  plan  of  improvement,  a  portion  of 
the  funds  available  will  be  devoted  to  the  constrnction  of  a  series  of 
experimental  jetties  and  other  works,  which  will  serve  as  an  immediate 
protection  to  the  Chops  and  at  the  same  time  will  fnrnish  a  basis  for 
determining  the  character  and  extent  of  the  permanent  works  reqnired. 
Operations  were  commenced  in  Jnne  last,  and  were  in  progress  at  the 
end  of  the  fiscal  year. 

The  appropriation  asked  for  will  be  applied  to  continuing  the  im- 
provement. 

■  ■■ .      ■     -  ■ — ' — -^ 

*  From  lapsed  contract, 
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Amount  appropriated  by  act  of  Aa^a«t  11, 1888 — .  #25,000.00 

July  1,  18b0,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1888 $2,737.73 

July  1,  1889,  outstanding  liabilities 1,184.99 

3,922.72 


July  1, 1889,  balance  avaOable 21,077.28 


'  Amount  (estimated)  rea nired  for  completion  of  existinff  project 35, 000. 00 

I  Amount  that  can  be  profitably  expended  in  fiscal  year  endiug  Jane  30, 1891  35, 000. 00 
)  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  G  3.) 

4.  Wareham  Harbor^  Massachusetts. — ^Tbe  object  of  the  improvement 
is  to  deepen  and  widen  the  channel  leading  from  Buzzard's  Bay  to 
Wareham.  The  commerce  of  Wareham  is  carried  on  in  sailing  vessels, 
and  the  channel  is  to  be  mader  a  beating  channel  for  such  vessels. 
Another  object  of  the  improvement  is  the  raising  of  Long  Beach. 

Before  improvement  the  ruling  depth  in  the  harbor  was  about  7  feet 
at  mean  low  water  in  a  narrow  and  very  crooked  channel.  Long  Beach, 
a  narrow  sand  spit  at  the  mouth  of  the  harbor,  was  washed  and  abraded 
by  the  waves  and  currents  at  high  water,  and  the  material  was  carried 
into  and  shoaled  the  channel  inside. 

The  original  approved  project  of  1871,  for  the  improvement  and  its 
subsequent  modifications,  provides  for  a  channel  250  feet  wide  and  10 
feet  deep  at  mean  low  water  from  Barney's  Point  down  to  the  entrance 
to  the  harbor.  Above  Barney's  Point  the  width  of  the  channel  is  to  be 
350  feet,  with  the  same  depth-*10  feet — as  below  that  point.  The  plan 
includes  also  the  raising  and  strengthening  of  Long  Beach,  of  which 
a  large  portion  was  submerged  at  low  water,  to  carry  it  above  the 
storm  waves  and  currents  and  to  hold  it  there.  In  order  to  prevent  the 
filling  of  the  improved  channel  above,  by  material  abraded  from  the 
beach. 

The  total  amount  expended  ou  the  improvement  up  to  the  close^of 
the  fiscal  year  ending  June  30, 1888,  including  outstanding  liabilities 
at  that  date,  was  $71,520.64,  and  the  result  was  that  the  channel  in  the 
upper  part  of  the  harbor  in  front  of  the  wharves  was  carried  to  its  full 
width  and  completed,  and  the  eastern  half  of  the  second  and  third 
reaches  below  the  wharves,  and  about  two-thirds  of  the  eastern  half 
of  the  fourth  reach,  which  extends  to  Barney's  Point,  were  deepened 
to  10  feet  at  mean  low  water.  The  channel  for  about  one-half  its 
width  from  Barney's  Point  to  Wareham  has  been  deepened  to  10  feet. 
Long  Beach  has  been  raised  above  high  water  storm-tides,  so  th^t  the 
wash  of  sand  into  the  improved  channel  inside  the  beach  has  been 
stopped. 

The  ruling  depth  of  the  approaches  to  Wareham  has  been  increased 
from  7  to  9  feet,  and  the  channel  greatly  widened  in  all  the  reaches. 
Vessels  of  larger  draught  can  be  carried  to  Wareham  than  formerly. 
The  increase  in  width  of  channel  is  a  great  help  to  all  vessels  in  beating 
in  and  out  of  the  harbor. 

Nothing  has  been  done  during  the  past  fiscal  year  owing  to  the  im- 
possibility of  obtaining  satisfactory  prices  for  the  work. 

The  balance  on  hand  July  1, 1889,  and  the  appropriation  asked  for 
will  be  applied  towards  the  completion  of  the  channel  from  the  deep 
water  above  Long  Beach  to  Wareham^  and  the  further  building  uj)  of 
Ix)ng  Beach, 
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Jnlyl,  1888,  amonnt  available  * |8,479.46 

Amount  appropriated  by  act  of  Aagnet  11,  1888 4,000.00 

12, 479. 46 
Jnly  1,  1889,  amoant  expended  during  fiscal  year,  exolaaive  of 

liabilities  outstandiDg  Jaly  1,  1888 $1,248.22 

Jnlyl,  1889,  outstanding  liabilities 278.34 

■  1,596.56 

Jnly  1, 1889,  balance avaUable 10.952«90 

{Amount  (estimated)  required  for  completion  of  existing  prefect 12, 236. 00 
Amount  tbat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1891    12, 200. 00 
Submitted  in  compliance  witb  leqoixements  of  aeotioDS  2  of  river  and 
harbor  acts  of  1§66  and  1867. 

(See  Appendix  0  4.) 

5.  Sew  Bedford  Harbor^  Massaehusetts. — Before  improvement  the 
channel  had  a  depth  of  about  12^  flset  at  mean  low  water.  The  oi-iginal 
project  for  its  improvement  as  modified  in  1877  provided  for  a  channel 
300  feet  wide  and  15  feet  deep  at  mean  low  water  from  the  deep  ^ater 
just  above  Palmer's  Island  to  the  wharves  at  l^Qw  Bedford.  This  pro- 
ject was  completed  iu  1877  at  a  cost  of  $20,000. 

The  object  of  the  present  improvement  is  to  provide  a  channel  200 
feet  wide  and  18  feet  deep  at  mean  low  water. 

Nothing  has  been  done  during  the  past  fiscal  year  owing  to  the  im- 
possibility of  obtaining  satisfactory  prices  for  the  work. 

The  amount  on  hand  July  1, 1889,  and  the  appropriation  asked  for 
will  be  applied  to  continuing  the  improvement. 

Amonntappropriatedbyactof  AuffustU,  1688 $10,000.00 

July  1,  1889,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1868 1814.33 

July  1, 1889,  outstanding  Uabilities 176.67 

991.00 

July  1,  1889,  balance  available 9,009.00 

r  Amount  (estimated)  reanired  for  completion  of  existiuff  project 25, 000. 00 

i  Amount  tbat  can  be  profitably  expended  in  fiscal  year  endiufr  June  30, 1891    20, 000.  UO 
]  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
L     harbor  acts  of  1866  and  1867. 

(See  Appendix  G  5.)  * 

6.  Taunton  Biver^  Maasachusetts. — ^The  object  of  the  improvement  is 
to  deepen  and  widen  the  channel  leading  to  the  city  of  Taunton,  at  the 
head  of  navigation,  so  that  vessels  of  11  feet  draught  can  reach  the  city 
at  high  water. 

In  its  original  condition  the  channel  was  narrow  and  obstructed  by 
bowlders,  and  from  Berkley  Bridge  to  Taunton  the  depth  was  not,  in 
places,  more  than  5  feet  at  mean  high  water.  A  vessel  of  30  tons  bur- 
den was  as  large  as  could  go  up  to  Taunton. 

The  approv^  project  of  1871  and  its  subsequent  modifications  pro- 
vide for  a  channel  60  feet  wide  and  11  feet  deep  from  Weir  Bridge  to 
the  ship-yard,  a  channel  80  feet  wide  (100  feet  at  the  bends)  and  11  feet 
deep  from  the  ship-yard  down  to  and  through  the  Needles  and  Briggs's 
Shoal ;  thence  to  Berkley  Bridge  a  channel  of  the  same  width  and  1*^ 
feet  deep,  and  from  Berkley  Bridge  to  the  deep  water  at  Dighton  the 
channel  was  to  be  100  feet  wide  aSid  12  feet  deep.  The  depths  are  es- 
timated from  high  water.  The  ledge  which  crossed  the  bottom  of  the 
river  at  Peter^s  Point,  and  the  numerous  bowlders  which  lay  on  the 

*  JTrom  lapsed  cootractf 
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bottom  and  sides  of  the  channel  from  Taunton  to  Dighton,  were  to  be 
removed.  The  amount  expended  on  the  improvement  of  the  river  up  to 
the  close  of  the  fiscal  year  ending  June  30,  1888,  was  915G,935.94. 

With  the  exception  that  but  40  feet  of  the  60  feet  of  width  could  be 
dredged  between  the  bridge  at  Weir  and  the  ship-yard,  on  account 
of  interfering  with  private  property,  and  that  on  account  of  the  hard- 
ness and  depth  of  material  at  the  sides  the  80-foot  channel  was  not  in 
all  cases  dredged  to  its  full  width,  the  channel  down  to  Berkley  Bridge 
had  been  completed.  The  channel  as  proposed  between  Berkley  Bridge 
and  Dighton  had  been  completed — with  the  exception  of  removing  a 
small  amount  of  ledge  rock  unc<>vered  in  dredging  below.Peter's  Point — 
and  had  been  cleared  of  bowlders  from  Taunton  down  to  Berkley 
Bridge.  The  work  of  removal  of  the  ledge  at  Peter's  Point  had  been 
completed.  The  material  blasted  in  the  channel  had  been  dredged  and 
deposited  in  the  form  of  a  half-tide  dam  running  from  Reuben's  Island 
to  the  west  shore  of  the  river,  with  the  view  of  accelerating  the  cur- 
rent'in  the  dredged  channel  off  and  above  Dighton,  and  preventing 
deposits  in  this  part  of  the  channel.  Vessels  of  11  feet  draught  can 
now  reach  Taunton,  at  the  head  of  navigation. 

No  work  was  done  during  the  last  fiscal  year. 

There  remains  to  complete  the  existing  project,  widening  and  deep- 
ening at  a  few  points  above  the  bridge  and  the  removal  of  the  small 
amount  of  ledge  rock  above  referred  to.  A  map  of  a  survey  of  parts  of 
Taunton  River,  with  rei)ort  thereon  and  project  for  further  improve- 
ment, were  submitted  to  Congress  January  10,  1888,  and  printed  as 
House  Ex.  Doc.  Ko.  86,  Fiftieth  Congress,  first  session. 

The  estimated  cost  of  this  additional  improvement  is  $14,051. 

Jaly  1,  188d,  amount  available |64.06 

July  1,  1889,  amouDt  expended  daring  fiscal  year,  exolnsive  of  liabilities 
outstanding  July  1,  1888 31.78 

July  1, 1889,  balance  available 32.28 

(Amount  (estimated)  required  for  completion  of  existing  project 14, 000. 00 
Amounttbatcan  be  profitably  expended  !n  fiscal  year  ending  June  30, 1891    14, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
barbor  acts  of  1866  and  1867. 

(See  Appendix  0  6.) 

7.  Warren  River^  Rhode  Island. — Warren  River  is  an  arm  of  Karra- 
gansett  Bay  north  of  the  harbor  of  Bristol.  The  obstructions  to  navi- 
gation were  a  rocky  reef  below  Little  Island  and  a  submerged  bowlder 
near  mid-channel  opposite  the  lower  wharves  of  the  town  of  Warren. 
The  approved  project  provided  for  the  removal  of  these  obstructions  as 
far  as  could  be  done  with  an  expenditure  of  85,000. 

The  submerged  bowlder  was  removed  and  an  area  of  about  1.8  acres 
extending  550  feet  along  the  narrowest  part  of  the  channel  was  cleared 
of  the  projecting  points  of  ledge  and  bowlders  between  the  mouths  of 
August  and  November,  1887. 

This  completed  the  improvement  as  far  as  projected. 

July  1,1888,  amount  available |270.11 

July  1,  1889,  amount  expended  during  fiscal  year,  ezclusiye  of 

liabilities  outstanding  July  1,  1888 ^ $128.30 

July  1,  1889,  outstanding  liabilities 22.03 

150. 33 

July  1,  1889,  balance  available *,...•....•,. .,.,  119.79 

(See  Appendix  0  7.) 
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8.  PawtucJcet  River^  RhoUe  Island. — Before  improvemeDt  the  channel 
in  the  river  had  a  ruling;  depth  of  abont  5  feet  at  mean  low  water. 

The  project  for  its  improvement,  as  modified  in  1883,  provides  for  the 
excavation  by  dredgiug  of  a  channel  100  feet  wide  and  12  feet  deep  at 
mean  low  water  from  the  deep  water  above  Bed  Bridge  to  the  ledge 
opposite  Grant  &  Company's  wharf  at  Pawtacket :  thence  the  deepen- 
ing by  blasting  of  a  channel  throngh  the  ledge  to  Pawlucket  Bridge  of 
the  same  depth  and  40  feet  wide. 

The  amount  expended  to  June  30, 1888,  was  $131,129.99.  The  chan- 
nel had  been  excavated  nnder  the  original  project  to  a  width  of  75  feet 
and  a  rnling  depth  of  7  feet  at  mean  low  water,  and  nnder  the  project 
as  modified  in  1883  a  new  channel  12  feet  deep  and  100  feet  wide,  with 
wide  enlargements  at  the  bends,  had  been  carried  from  its  mouth  at  the 
deep  water  jnst  above  Red  Bridge,  a  distance  of  about  12,740  feet. 

.There  is  now  a  channel  100  feet  wide  and  12  feet  deep  at  mean  low 
water  from  the  deep  water  above  Bed  Bridge  to  within  1^  miles  of  the 
head  of  navigation. 

This  completed  portion  of  the  channel  is  already  a  great  benefit  to 
the  commerce  of  the  river ;  a  ruling  depth  of  about  6  feet  can  be  carried 
from  the  upper  end  of  our  present  work  to  Pawtucket. 

Nothing  has  been  done  during  the  past  fiscal  year,  owing  to  the  im- 
possibility of  obtaining  satisfactory  prices  for  the  work. 

The  work  yet  to  be  done  is  to  excavate  by  dredging  the  channel  12 
feet  deep  and  100  feet  wide  from  its  present  end  to  a  point  opposite 
Grant  &  Company's  wharf,  and  from  thence  to  Pawtucket  Bridge  to 
deepen  the  channel  through  the  ledge  to  the  same  depth  with  a  width 
of  40  feet. 

With  the  balance  available  and  the  $50,000  asked  for  it  is  proposed  to 
extend  this  channel  further  up  the  river. 

Julyl,  1888,  amount  available 1875.97 

Amount  appropriated  by  act  of  August  11, 1888.... *. 35,000.00 

35, 875. 97 
July  1, 1889,  amount  expended  during  fiscal  year  exclusive  of 

liabilities  outstanding  July  1,  1888 |3,204. 13 

July  1, 1889,  outstanding  UabiUtiee 171.71 

3, 375. 84 

Julyl,  1889,  balance  available 32,500.13 

{Amoont  (estimated)  required  for  completion  of  existing  project 367, 478. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  endiufc  June  30, 1891    50, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  0  8.) 

9.  Providenee  River  and  Narragansett  Bay^  Rhode  Island. — The  object 
of  this  improvement  is  to  furnish  a  wide  and  deep  channel  for  foreign 
and  coastwise  commerce  from  the  ocean  to  Providence, 

Before  the  improvement  of  the  river  was  commenced  in  1853  many 
shoals  obstructed  navigation,  and  atone  point  in  the  channel,  a  place 
called  *'  The  Crook,"  the  available  low- water  depth  was  but  4  J  feet.  There 
was  expended  between  1852  and  the  30th  June,  1882,  $200,459.34  in 
deepening  the  channel,  first  to  9  feet,  then  to  12  feet,  then  to  14  feet, 
and  again  to  23  feet,  as  the  increasing  sizes  of  vessels  and  the  growing 
commerce  of  Providence  demanded.  Bulkhead  Eock  was  also  removed 
daring  this  period  to  a  depth  of  20  feet  below  mean  low  water. 

Ewa  89 4 
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The  approved  project  of  1878,  modified  in  1883,  under  which  the  work 
is  now  in  progress,  provides  for  a  channel  25  feet  deep  and  300  feet 
wide,  suitable  for  large  ocean  vessels,  extending  from  Fox  Point,  in  the 
city  of  Providence,  to  the  deep  water  of  Narragansett  Bay,  and  for  an 
anchorage  basin  between  Fox  and  Field's  points,  300  feet  wide,  at  a 
depth  of  25  feet ;  600  feet  wide  at  a  depth  of  20  feet ;  725  feet  wide, 
at  a  depth  of  18  feet;  940  feet  wide,  s\t  a  depth  of  12  feet;  1,060  feet 
wide,  at  a  depth  of  6  feet. 

The  amount  expended  on  the  present  project  up' to  the  close  of  the 
fiscal  year  ending  June  30, 1888,  was  $242,599.60.  At  that  date  the  ex- 
cavation of  the  anchoragebasin  above  Field's  Point  had  been  completed, 
and  of  the  same  areas  in  the  Sassafras  Point  and  the  Field's  Point 
reaches,  about  one-fourth  and  one-half,  respectively,  had  been  done. 
Bulkhead  Eock  had  been  removed,  and  the  25-foot  channel,  300  feet 
wide,  from  Providence  to  the  deep  water  of  Narragansett  Bay,  had 
been  completed. 

Nothing  was  done  during  the  past  fiscal  year,  owing  to  the  impossi- 
bility of  obtaining  satisfactory  prices  for  the  work. 

There  is  requir^  for  the  completion  of  the  existing  project  the  exca- 
vation of  the  remainder  of  the  anchorage  basin  between  Fox  and  Field's 
points. 

With  the  amount  available  and  the  $100,000  asked  for  it  is  proposed 
to  continue  the  excavation  of  the  anchorage  area. 

July  1,  1888,  amount  available |l,00l.  03 

Amount  appropriated  by  act  of  August  11;  1888.. 40,000.00 

41,001.03 
July  1, 1889,  amount  expended  daring  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  188d. |4,235.35 

July  1, 1889,  outstanding  lialjilities 48.41 

4,283.76 

Julyl,  1889,  balance  available 36,717.27 

{Amount  (estimated)  required  for  completion  of  existing  project 165, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  vear  ending  June  30«  1H91  100, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  S  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  0  9.) 

10,  Beinoval  of  Oreen  Jacket  JShoal,  Providence  Biver^  Rhode  Island, — 
This  shoal  is  in  that  part  of  Providence  Biver  which  constitutes  the 
harbor  of  Providence.  It  lies  off  the  wharves  on  the  south  front  of  the 
city,  and  occupies  a  part  of  the  harbor  that  is  required  for  anchorage 
purposes,  covering  an  area  of  about  18  acres  between  the  15  foot  curves. 

The  adopted  project  is  the  removal  of  the  entire  shoal  to  a  depth  of 
25  leet  at  mean  low  water,  limiting  the  work  by  lines  drawn  200  feet 
from  the  harbor  lines. 

The  amount  expended,  including  outstanding  liabilities,  to  June  30, 
1888,  was  $25,155.60,  and  the  result  was  the  excavation  of  an  area  of 
about  9^  acres  on  the  western  side  of  the  shoal  to  a  depth  of  25  feet  at 
mean  low  water,  making  an  important  addition  to  the  anchorage  facili- 
ties of  Providence  Harbor. 

Nothing  was  done  during  the  past  fiscal  year,  owing  to  the  impossi- 
bility of  obtaining  satisfactory  prices  for  the  work. 

With  the  amount  available  and  that  asked  for,  it  is  proposed  to  con- 
tinue the  removal  of  the  shoal  as  far  as  possible. 
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July  1,  1888,  amoont  available : $1,094.40 

AmooDtappropriatedby  actof  Angust  11, 1888 28,000.00 

29, 094. 40 
July  1,  1889,  amount  expended  during  fiscal  year,  exclnsiye  of 

liabilities  outstanding  Joly  1,  1888 $2,764.94 

July  1,  1889,  outstanding  liabilities 143  83 

2, 908, 77 

July  1,  1889,  balance  available 26,185.63 


comp 

L    harbor  acts  of  1866  and  1867. 

(See  Appendix  0  10.) 

11.  Netcpart  Harbor  J  Rhode  Island. — Before  improvetnetit  the  capacity 
of  the  inner  harbor  was  limited  by  shoals,  and  it  was  not  adequate  to  the 
number  and  size  of  the  vessels  seeking  it  for  refuge.  The  southern  or 
main  entrance  was  obstructed  by  a  bar  which  stretched  out  from  Ooat 
Island,  and  the  general  business  wharves  of  the  city  could  not  be  reached 
at  low  tide  by  vessels  drawing  more  than  8  feet. 

The  original  project  and  its  subsequent  modificatiou,  under  which 
work  is  now  carried  on,  are  substantially  as  follows : 

Deepening  the  southern  entrance  to  15  feet  at  mean  low  water  and 
widening  it  by  dredging  Goat  Island  Spit  northward  to  a  Hue  drawn 
from  the  dolphin  which  marks  the  Spit,  to  clear  the  permanent  dock  at 
Fort  Adams  by  100  feet ;  the  excavation  of  a  channel  750  feet  wide  and 
15  feet  deep  at  mean  low  water  around  aud  to  the  eastward  of  this  dol- 
phin ;  deepening  to  13  feet  at  mean  low  water  the  area  included  between 
the  13- foot  curve  on  the  west,  a  line  drawn  from  the  southwest  corner  of 
Perry  Mill  Wharf  to  Lime  Rock  on  the  south;  the  harbor  line  on  the 
east,  and  a  line  drawn  parallel  to  and  50  feet  from  the  city  wharf  on 
the  north:  deepening  to  10  feet  at  mean  low  water  the  area  northwest 
of  a  line  drawn  from  Lime  Bock  through  the  spindle  which  is  in  the 
8oatbea«t  part  of  the  harbor,  and  excavating  a  channel  10  feet  deep  at 
mean  low  water  along  and  outside  the  harbor  line  south  to  a  point  op- 
posite the  gas  company's  wharf  ^  and  the  construction  of  jetties  on  the 
western  shore  of  Goat  Island  to  arrest  the  drift  of  littoral  sand  and 
gravel  into  the  entrance  of  the  harbor. 

The  amount  expended  up  to  the  close  of  the  fiscal  year  ending  June 
30,  1888,  was  $108,124.23,  with  the  following  results: 

Uf  the  area  to  be  dredged  to  13  feet  within  the  harbor,  about  nine- 
tenths  h^  been  completed.  The  channel  along  and  outside  the  harbor 
line  Bonth  to  a  point  opposite  the  gas  company's  wharf  and  the  15-foot 
channel,  750  feet  wide,  around  and  to  the  eastward  of  the  Dolphin  on 
Goat  Island  Spit,  had  been  completed,  with  the  exception  of  a  narrow 
strip  along  the  western  edge  and  to  the  north  of  the  dolphin.  The  in- 
crease of  width  to  be  made  between  the  15-foot  curves  at  the  southern 
entrance  by  dredging  in  the  spit  south  of  Gx)at  Island  had  been  com- 
pleted. The  berth  for  vessels  at  the  quartermaster's  wharf  at  Fort 
Adams  had  been  deepened  to  10  feet  at  mean  low  water,  and  the  littoral 
sand  from  the  outside  of  Goat  Island  had  been  stopped  for  the  present 
from  washing  into  the  channel  at  the  southern  entrance  of  the  harbor 
by  the  constrnction  of  a  jetty  on  the  west  side  of  the  island.  The  south- 
em  entrance  is  completed  for  vessels  of  15  feet  draught,  and  of  the  total 
area  to  be  dredged  within  the  harbor  (about  90  acres)  about  two  thirds 
have  beei^  completec|.    Notbiu^  has  been  4one  during  the  past  Qsc^l 
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year  owing  to  the  impossibility  of  obtaining  satisfactory  prices  for  tiie 
work. 

The  work  required  to  complete  the  existing  project  is  the  dredging 
of  a  narrow  strip  along  the  western  edge  of  the  750foot  channel  around 
and  to  the  eastward  of  the  dolphin  on  the  Goat  Island  Spit;  the  re- 
mainder of  the  excavation  within  the  harbor  of  the  anchorage  area  of 
13  feet  depth  ;  and  the  excavation,  also  within  the  harbor,  of  the  anchor- 
age area  of  10  feet  depth ;  also,  the  building  of  additional  jetties  outside 
of  Goat  Island  whenever  they  may  be  required. 

July  1,  1888,  amoant  available $77.80 

Amount  appropriated  by  act  of  August  11,  1888 12,000.00 

12,077.80 
July  1,  1889,  amount  expended  during  flsoal  year,  exclusive  of 

liabilities  outstanding  July  1,  1888  : $1,200.65 

July  1,  1889,  outstanding  llabiliUes 164.33 

1,364.98 

July  1,  1889,  balance  available 10,712.82 

{Amount  (estimated)  reqni  red  for  completion  of  existing  project 40, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  vear  ending  June  30, 1891    25, 000. 00 
Submitted  in  compliance  with  requirements  or  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  G  11.) 

12.  Harbor  of  Refuge  at  Blooh  Islandy  Rhode  Island.^^The  object  of 
the  improvement  is  to  furnish  a  harbor  of  refuge  for  vessels  engaged  in 
foreign  and  coastwise  commerce. 

Before  the  construction  of  the  present  harbor  Block  Island  had  no 
harbor  which  afforded  protection  for  decked  vessels.  The  original 
project  and  its  subseqent  modifications  provide  for  a  harbor  of  refuge 
on  the  eastern  side  of  the  island,  consisting  of  an  inner  harbor  or  basin 
for  small  vessels  and  an  exterior  for  large  ones.  The  basin  was  to  be 
about  250  feet  by  300  feet  in  area  and  inclosed,  with  the  exception  of  an 
opening  80  feet  wide.  The  exterior  harbor  was  to  be  formed  by  a 
riprap  breakwater,  which  has  been  built.  About  300  feet  from  the  sea 
end  of  this  breakwater,  which  is  1,900  feet  long,  a  gap  200  feet  long  was 
left  for  the  convenience  of  vessels.  The  present  project  contemplates 
the  filling  of  this  gap  and  restoring  the  breakwater  to  its  original  di- 
mensions, the  enlargement  of  the  inner  harbor,  and  the  removal  of  a 
shoal  along  the  western  side  of  the  breakwater. 

The  total  expenditures  up  to  June  30, 1888,  were  $339,008.72. 

The  inner  harbor  and  the  main  breakwater,  built  in  prolongation  of 
the  eastern  side  of  the  inner  harbor,  and  extending  1,900  feet  from  the 
shore,  were  constructed  in  the  years  1870  to  1879,  inclusive.  The  util- 
ity of  the  work  at  once  became  apparent.  In  stormy  weather  the  inner 
harbor,  especially,  was  filled  with  fishermen  and  coasters,  and  it.soo.n 
became  necessary  to  increase  its  depth  from  7  feet,  to  which  it  had 
been  dredged  in  the  Orst  instance,  to  9  feet  at  mean  low  water.  A 
strong  jetty  had  been  built  out  from  the  cliff  to  the  eastward  of  the 
inner  harbor,  and  a  masonry  wall  constructed  on  the  inside  of  the  crib- 
work  forming  the  eastern  side  of  the  inner  harbor.  The  filling  in  the 
gap  in  the  main  breakwater  had  been  carried  to  an  extent  sufficient 
to  keep  out  the  sea,  which  was  formerly  driven  through  it  into  the 
outer  harbor  in  easterly  storms. 

The  timber  jetty  filled  with  stone  forming  th£  shore  end  of  the  west* 
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era  wall  of  the  enlarged  inner  harbor  had  been  finished  and  the  con- 
straction  of  its  north  wall  had  been  commenced. 

Dorin^  the  past  fiscal  year  work  has  been  in  progress  on  the  enlarge- 
ment of  the  inner  harbor,  and  3,530  tons  of  riprap  granite  has  been 
placed  in  the  north  wall.  Nothing  has  been  done  under  the  appropria- 
tion of  Augnst  11, 1888,  owing  to  the  impossibility  of  obtaining  satis- 
factory prices  for  the  work. 

It  is  proposed  to  apply  the  funds  available  July  1, 1889,  and  the  ap- 
propriation asked  for,  to  the  completion  of  the  filling  of  the  gap  in  the 
breakwater,  the  restoration  of  the  breakwater  to  its  original  dimen- 
sions, the  continuation  of  the  enlargement  of  the  inner  harbor,  and 
the  removal  of  the  sand  bar  along  the  western  side  of  the  break- 
water, 

July  1, 1888,  amoont  available $776.79 

Amount  appropriated  by  act  of  Aa£^t  11,  1888 15,000.00 

16, 776. 79 
July  1,  1889,  amoont  expended  dnring  fiscal  year,  exelasiye  of 

liabilitiesoQtBtandiugJnly  1,1888 $1,893.67 

Jaly  1,  1889,  oaUtanding  liabilities 30.00 

1, 922. 67 

Jnly  1, 1889,  balance  avilable : 

Breakwater 3,633.78 

Inner  harbor 5.295.43 

BemoYlng  sand-bar 4,924.91 

13,854.12 

(Amonnt  restimated)  required  for  completion  of  existing  project 30, 000. 00 
Amoanttliat  can  be  profitably  expended  in  fiscal  vear  ending  June  30, 1891    30. 000. 00 
Submitted  in  compliance  with  requirements  of  sections  3  of  ri^er  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  0  12.) 

13.  Pawcatuok  River,  Rhode  Island  a/nd  Cofmeotieut — ^The  navigable 
part  of  the  Pawcatnck  liiver  extends  from  the  town  of  Westerly  to 
Little  Karragansett  Bay,  and  the  object  of  the  improvement  is  to 
deepen  and  widen  the  channel  leading  from  this  bay  to  Westerly, 

Before  improvement,  the  chanoel  was  crooked  and  obstructed  by  nu- 
merous shoals,  on  some  of  which  there  was  but  1^  feet  of  water  at  mean 
low  water. 

By  appropriations  made  in  the  years  1871  to  1875  the  river  was  im- 
•  proved  by  the  excavation  of  a  channel  5}  feet  deep  at  mean  low  water 
and  75  feet  wide  below  the  wharves,  and  from  35  to  40  feet  wide  between 
tlie  upper  and  lower  wharves.  The  present  project  contemplates  the 
further  widening  of  the  channel  to  100  feet  below  the  wharves  and  by 
an  additional  width  of  two  cuts  of  an  ordinary  dredging  machine,  or 
about  40  feet,  between  the  lower  and  upper  wharves ;  also  the  deepen- 
ing of  the  entire  channel  to  8  feet  at  mean  low  water. 

The  amonnt  expended  on  the  present  project  to  June  30, 1888,  in- 
dnding  outstanding  liabilities,  was  $10,403.62,  and  the  result  was  the 
completion  of  the  channel  to  its  full  width  and  depth  from  the  deep 
water  opposite  the  village  of  Lottery  to  a  point  near  the  lower  end  of 
Major's  Island,  with  the  exception  of  a  small  amount  of  ledge  rock 
which  extends  into  the  channel  near  Certain  Draw  Point  and  at  Pawca- 
tuck  Bock. 

During  the  past  fiscal  year  8,355.6  cubic  yards  of  material  and  5.92 
cubic  yards  of  bowlders  have  been  removed  from  the  channel.  Nothing 
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has  been  done  under  the  appropriation  of  Angust  11,  1888,  owing  to 
tbe  impossibility  of  obtaining  satisfactory  prices  for  the  work. 

The  fands  available  and  the  appropriation  asked  for  will  be  applied 
to  the  completion  of  the  existing  project. 

Jnly  1,  1888,  amount  available $399.00 

Ainonnt  appropriated  by  act  of  Angnst  11, 1888 10,000.00 


10, 399. 00 
July  1,  1889,  amount  expended  daring  fi«cal  year,  exclasiYe  of 

liabilities  outstanding  July  1, 1888 |789.77 

Jnlyl,  1889,  outstanding  liabilities 35.38 

826.15 


July  1,  1889,  balance  avaUable 9,573.85 


"  Amount  (estimated)  required  Tor  completion  of  existing  project 16, 637. 00 

j  Amount  that  can  be  prontably  expended  in  fiscal  year  ending  June  30,1891  16, 600. 00 
\  Submitted  in  compliance  with  requirements  of  sections  "i  of  river  and 

^    harbor  acU  of  1866  and  1867. 

(See  appendix  0  13.) 

14.  Harbor  of  refuge  at  Stonington^  Connecticut. — Stonington  Harbor 
originally  was  an  open  bay«  unprotected  from  southerly  storms  and 
obstructed  by  a  shoal  having  a  low-water  depth  of  but  6  feet  at  the 
shoalest  part.  A  short  breakwater  was  constructed  in  the  years  1828- 
1831,  at  a  cost  of  $34,766.65,  for  the  protection  of  the  commerce  of  the 
town.  The  enlarged  project  of  1871  for  the  improvement  of  the  harbor 
and  its  subsequent  modification,  under  which  work  is  now  carried  on, 
embraced  dredging  in  the  upper  harbor  and  the  construction  of  two 
breakwat;er8  in  the  outer  harbor.  One  of  these,  the  western,  was  to  be 
built  out  from  Wamphassuck  Point,  the  southwestern  limit  of  the  harbor, 
and  to  extend  about  2,000  feet;  and  the  other,  the  eastern,  was  to  extend 
from  the  vicinity  of  Bartlett's  Reef  to  the  Middle  Ground.  The  western 
breakwater  was  completed  in  1880  at  a  cost  of  $103,190.  The  amount 
expended  in  dredging  in  the  upper  harbor  was  about  $45,000.  The 
position  of  the  western  end  of  the  eastern  breakwater  has  not  been 
determined. 

The  amount  expended  on  the  eastern  breakwater  up  to  the  close  of 
the  fiscal  year  ending  June  30,  1888,  was  $109,548.00,  and  its  length  at 
that  date  was  2,210  feet. 

The  amount  expended  during  the  last  fiscal  year,  including  outstand- 
ing liabilities  June  30, 1889,  was  $5,440.76,  and  the  result  was  the  ex- 
tension of  the  eastern  breakwater  to  a  point  about  2,240  feet  from  its 
eastern  extremity. 

The  work  required  is  to  finish  the  construction  of  the  eastern  break- 
water. In  case  it  be  found  that  sufficient  protection  to  the  harbor  of 
refuge  has  been  afforded  when  the  range  from  Stonington  Light  to  the 
middle  of  Wicopessit  Island  is  reached,  the  length  of  the  breakwater 
yet  to  be  built  will  be  about  330  feet.  Should  it  be  decided  to  extend 
it  to  the  Middle  Ground  it  will  require  about  150  feet  more. 

The  completion  of  this  work  will  afford  a  thoroughly  protected  anchor- 
age for  vessels  drawing  18  feet  of  water  and  a  harbor  of  refuge  for  the 
commerce  which  daily  passes  between  Long  Island  Sound  and  the  east- 
ward. 

It  is  proposed  to  apply  the  amount  available  and  that  asked  for  to 
the  extension  of  the  eastern  breakwater. 
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July  1,  1888,  amount  ayailable $450.80 

Amonnt  appropriated  by  act  of  Angust  11,  1888 8,000.00 


8, 450. 80 
Jnly  1. 1889,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1, 1888 $3,485.46 

Jnly  1, 1889,  outstanding  liabilities 1,955.30 

Jnly  1, 1889,  amount  covered  by  existing  contracts 2, 097. 20 

7,637.96 


July  1,  1889,  balance  available 912.84 


< 


'Amount  (estimated)  required  for  completion  oi  existinff  project 25, 000. 00 

Amonnt  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1891    25, 000. 00 
Submitted  in  compliance  with  requirement  of  sections  2  of  river  and 
harbor  acts  of  J  866  and  1867. 

(See  Appendix  O  14.) 

15.  Removing  sunken  vessele  or  craft  obsirueting  or  endangering  naviga- 
tion—  Wreck  of  schooner  Alma. — This  vessel  canght  Are,  somewhere  off 
the  coast  of  Gape  Cod,  about  September  26, 1888,  and  was  towed  to 
Vineyard  Haven  Harbor  and  left  by  the  tow-boat  at  a  shoal  spot  some 
1,200  feet  northeast  of  the  steam-boat  wharf.  A  contract  for  its  re- 
moval was  made,  and  the  work  was  completed  May  1, 1889,  after  con- 
siderable delay  by  reason  of  bad  weather. 

Wreck  of  schooner  Annie  E.  HayeSy  sunk  in  Buzzard's  Bay,  Massacbu- 
setts,  December  5, 1888.  A  contract  for  the  removal  of  this  wreck  was 
made  and  the  work  completed  May  1, 1889. — (See  Appendix  O  15.) 

BXAHINATIONS  AND  SURVEYS  POR  lUPROVBHENT,  TO  OOMPLY  WITH 
BRQX7IBEMBNTS  OF  THE   RIVER  AND  HARBOR  AOT  OF  AUGUST  11, 

1888. 

Tbe  required  preliminary  examination  of  Entrance  to  Point  Judith 
Pond^  west  of  Point  Judithy  Rhode  Island^  toith  a  view  to  establishing  a 
harbor  of  refuge,  was  made  by  the  local  engineer  in  charge,  Major  Liver- 
more,  and  reported  by  him  as  not  worthy  of  improvement,  with  facts 
and  reasons  for  such  opinion.  The  Chief  of  Engineers  concurring  in  the 
conclusion  reached  in  this  instance,  has  given  no  instructions  to  make 
further  survey  with  the  view  to  its  improvement. — (See  Appendix  C  16.) 

At  tbe  following  localities  reported  by  the  local  engineer  as  worthy  of 
improvement,  and  this  conclusion  being  concurred  in  by  the  Chief  of 
Engineers,  the  result  of  the  preliminary  examination  containing  informa- 
tion sufficient  to  indicate  to  Congress  the  probable  cost  of  the  work 
required,  no  further  report  or  survey  appeared  to  be  necessary. 

1.  Westport Harbor  and  East  and  West  Branch  of  Westport  River,  Mas- 
sachusetts,— Estimated  cost  of  improvement  $2,000,  to  be  applied  to  ex- 
tending the  jetty  on  Uorse  Neck  Point,  and  to  dredging  in  Westport 
Harbor. — (See  Appendix  0  17.) 

2.  Taunton  River,  Massachusetts. — Estimated  cost  of  improvement 
proposed  $14,050,  to  be  applied  to  dredging  and  the  removal  of  ledge 
rock  and  bowlders. — (See  Appendix  C  18.) 

3.  Fishing  Pl€U)e  Cove,  near  Sea^xmnet  Point,  Rhode  Island,  with  view 
to  constructing  breakwater, — Estimated  cost  of  improvement  $5,000,  to 
be  applied  to  restoring  the  existing  dilapidated  breakwater  for  at  least 
a  portion  of  its  length,  and  to  dredging  a  small  area  inside  the  cove. — 
(See  Appendix  C  19.) 
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4.  Cfreenwich  Bay^  to  deepen  water  on  the  Bar  at  Long  Pointj  Rhode 
Island, — Estimated  cost  of  improvement  $2,000,  to  be  applied  to  widen- 
ing the  existing  channel. — (See  Appendix  G  20.) 

It  appearing  from  the  report  of  the  preliminary  examination  made 
by  the  local  engineer  that  the  following  localities  are  worthy  of  im- 
provement, and  the  pnblic  necessity  therefor  being  apparent  from  the 
facts  and  reasons  reported,  which  are  concarred  in  by  the  Chief  of 
Engineers,  Major  Livermore  was  charged  with  their  survey,  the  resnlts 
of  which  will  be  submitted  when  received : 

1.  Martha^s  Vineyard^  inner  and  outer  harbor  (U  Edgartown^  Mas$aehu- 
$ett8, 

2.  Cote  near  southeast  extremity  of  Coaster^s  Harbor  Island^  and  water- 
fcay  between  said  island  and  Rhode  Island^  with  a  view  to  deepening  the 
water  way  and  removing  obstructions. 

3.  Coa^t  near  life-saving  station^  East  Point  Judithj  Rhode  Island^  with 
a  view  to  constructing  a  breakwater. 

4.  Narragansett  Bay  at  the  mouth  of  Narrow  River,  Rhode  IsUmd,  with 
a  view  of  constructing  a  breakwater. 

IMPROVEMENT  OF  CONNECTICUT  RIVER,  MASSACHXTSETTS  AND  CON- 
NECTICUT, AND  OP  RIVERS  AND  HARBORS  ON  LONG  ISLAND  SOUND, 
CONNECTICUT  AND  NEW  YORK. 

Officer  in  charge,  Lieut  Col.  D.  C.  Houston,  Corps  of  Engineers, 
with  Lieut.  J.  C.  Sanford,  Corps  of  Engineers,  under  his  immediate  or- 
ders, until  February  26, 1889. 

1.  Thames  River j  Connecticut. — This  river  is  a  tidal  stream,  extending 
from  the  city  of  Norwich  15  miles  south  to  Long  Island  Sound.  For  11 
miles  above  its  mouth  the  depth  ranges  from  13  to  80  feet.  Improve- 
ments have,  until  1889,  been  confin^  to  a  stretch  of  3^  miles  below 
Norwich,  in  which  the  most  troublesome  bars  lay.  In  1829  the  chan- 
nel depth  over  these  bars  was  about  6  feet  at  mean  low  water. 

In  1836  a  project  was  adopted  for  making  the  channel  100  feet  wide 
and  14  feet  deep  at  mean  high  water  (11  feet  at  low  water)  by  dredging 
and  building  piers.  In  1878  a  channel  14  feet  deep  at  low  water  was 
projected,  and  in  18^S2  a  modification  was  adopted  providing  for  a  chan- 
nel 200  feet  wide  and  14  feet  deep  at  mean  low  water,  to  be  obtained 
by  dredging  and  by  building  five  dikes  or  training- walls  along  the  outer 
sides  of  the  channel  curves.  The  estimated  cost  was  $208,080,  and  a 
balance  of  $20,000  from  previous  appropriations  was  then  available. 
In  1888  the  project  was  modified  to  include  making  16  feet  depth  as  far 
up  as  Allyn's  Point,  and  14  feet  from  there  to  Pjastei^s  Point,  at  an 
additional  cost  of  $40,000. 

The  total  amount  appropriated  for  this  river  is  $354,300,  of  which 
$133,510.64  has  been  expended  since  the  adoption  of  the  project  of 
1882. 

Three  of  the  proposed  dikes  have  been  completed,  and  the  fourth  one 
nearly  so.  Dredging  was  done  between  the  dikes  in  1882, 1883, 1884, 
1887,  and  1888.  The  three  completed  dikes  need  slight  repairs.  The 
channel  has  an  available  low- water  depth  of  II  feet. 

During  the  paist  fiscal  year,  including  outstanding  liabilities  and 
excluding  existing  contracts,  $23,379.77  have  been  expended  in  dredg- 
ing. 

Fifty  thousand  dollars  could  be  profitably  expended  during  the  next 
fiscal  year. 
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July  1, 1886,  amoant  available $1,350.89 

Amoont  appropriated  by  act  of  Angast  11, 1888 50,000.00 

51,350.89 
Jaly  1, 1889,  amonnt  expended  during  fisoal  year,  exclnsiye  of 

liabUitiea ontetanding  July  1, 1888 $20,768.64 

Joly  1, 1889, ontatanding  liabilities 2,611.13 

July  1, 1889,  amoont  covered  by  existing  oonttaota 7,850.00 

31,229.77 

July  1, 1989,  balance  available 20,121.12 

(Amonnt  (estimated)  reanired  for  completion  of  existing  prefect 95, 600. 00 

Amonnt  tbat  can  be  profitably  expended  in  fiscal  year  ending  Jane  30, 1891  50, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  D  1.) 

2.  New  London  Harbor^  Connecticut — This  harbor  includes  the  lower  3 
miles  of  Thames  River,  from  "Sew  London  to  Long  Island  Sound. 

The  projector  its  improvement,  adopted  in  1880  and  slightly  modified 
in  1882,  provides  for  removing  to  a  depth  of  16  feet  at  mean  low  water 
the  southerly  part  of  a  shoal  of  sand  and  bowlders  lying  east  of  the  New 
London  Northern  Railroad  Wharf.  The  original  depUi  on  this  part  of 
the  shoal  was  from  6  to  15  feet. 

Nineteen  thousand  eight  hundred  dollars  have  been  appropriated  for 
and  expended  on  this  work. 

Nothing  was  done  during  the  past  fiscal  year. 

The  required  depth  has  been  made  over  nearly  the  whole  area  con- 
templated in  the  project,  which  is  regarded  as  completed,  no  further 
work  under  it  being  desired. 

Jnly  1,  1888,  amonnt  available $901.39 

Jnly  1, 1889,  balance  available 901.39 

(See  Appendix  D  2.) 

3.  Connecticut  River j  MassackuietU  and  Connecticuty  above  Hartford. — 
From  Holyoke,  Mass.,  34  miles  above  Hartford,  down  to  Enfield  Falls 
or  Rapids,  a  distance  of  18  miles,  there  is  a  fair  channel  4  to  5  feet  deep. 
Enfield  Rapids  extends  about  6  miles  over  a  rocky  and  uneven  bed, 
with  a  total  fall  of  32  feet  From  the  foot  of  Enfield  Rapids  to  Hart- 
ford, a  distance  of  11  miles,  the  river-bed  is  broad  and  sandy,  with  a 
channel  from  2  to  5  feet  deep  at  low  water.  Several  years  ago  the  Con- 
necticut River  Company  constructed  a  small  canal  around  Enfield  Rap- 
ids, through  which  boats  of  3  feet  draught  and  80  feet  length  can  pass. 

The  several  projects  under  which  work  has  been  done  have  been  for 
dredging  at  Barber's  Landing  and  for  wing-dams.  In  1878  plans  and 
estimates  were  submitted  for  the  construction  of  a  canal  8  feet  deep 
around  Enfield  Rapids ;  these  estimates  were  revised  in  1880.  The  esti- 
mated cost  of  this  canal  was  $1,322,805;  it  was  not  considered  advisa- 
ble to  commence  construction  with  a  less  sum  than  $450,000,  which  has 
not  yet  been  appropriated. 

Up  to  the  close  of  the  present  fiscal  year  $100,000  have  been  appropri- 
ated for  this  part  of  the  river,  of  which  $90,866.80  have  been  expended. 

All  the  work  done  has  been  dredging  and  the  construction  and  repair 
of  seven  wing-dams. 

No  work  was  done  during  the  past  fiscal  year. 

The  funds  on  hand  from  previous  appropriations  are  sufiQcient  for 
such  repairs  and  temporary  improvement  as  may  be  needed  during  the 
ensuing  fiscal  year. 
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The  benefit  to  be  secured  by  a  permanent  improvement  would  be  the 
reduction  of  cost  of  transporting  bulky  materials  to  and  from  a  large 
manufacturing  district  now  wholly  dependent  on  railroads. 

July  1,  1888,  amount  available $9,133.20 

July  1,  1889,  balance  available 9,133.20 

Below  Hartford, — Between  Hartford  and  Long  Island  Sound,  a  dis- 
tance of  50  miles  by  course  of  channel,  the  depth  on  the  bars  was  for- 
merly 5  feet  at  low  water,  the  worst  places  being  between  Hartford  and 
Middletown,  a  distance  of  19  miles,  and  at  Saybrook  Bar,  at  the  month 
of  the  river.  Dredging  was  carried  on  and  small  wing-dams  were  con- 
structed by  private  parties  and  by  a  State  corporation  up  to  1868  with 
no  permanent  benefit. 

In  1868  a  project  for  improvement  by  the  United  States  was  sub- 
mitted, under  which  a  pile-dike  was  built  at  Hartford  and  annual 
dredging  done  on  the  bars  below  Hartford  until  1883.  In  1873  a  proj- 
ect for  the  construction  of  three  jetties  on  Saybrook  Bar  was  adopted; 
two  of  these  have  been  built;  the  third  will  probably  not  be  required. 
In  1880  a  project  for  permanent  improvement  on  six  of  the  worst  bars 
between  Hartford  and  Middletown  was  adopted.  It  contemplated  build- 
ing riprap  wing-dams,  rectifying  the  banks  and  protecHng  the  caving 
banks  by  mattresses,  at  a  total  estimated  cost  of  $330,487.  It  was  after- 
wards found  necessary  to  extend  the  project  to  include  annual  dredging 
at  these  and  other  bars  and  the  extension  and  repair  of  the  Saybrook 
jetties.  The  total  amount  appropriated  since  the  adoption  of  the  above 
project  is  $156,250.  Two  of  the  contemplated  permanent  works  have 
been  built,  a  training- wall  at  Hartford  Bar  and  a  wing-dam  at  Glaston- 
bury Bar,  their  total  cost  being  $40,715.34.  In  addition  to  the  work 
included  in  the  estimate  of  $330,487,  the  east  and  west  jetties  at  Say- 
brook have  been  extended  and  repaired  and  a  channel  over  120  feet 
wide  and  12  feet  deep  has  been  dredged  between  them,  and  from  $5,000 
to  $10,000  have  been  annually  exi)ended  in  dredging  to  maintain  a 
depth  of  9  feet  on  the  bars  between  Hartford  and  Saybrook. 

Experience  has  shown  that,  on  account  of  the  height  and  frequency 
of  freshets  in  this  river,  the  permanent  works  projected  in  1880  would 
be  inadequate  to  maintain  the  desired  depth  or  even  to  materially  re- 
duce the  amount  of  dredging  annually  required.  Therefore,  in  Decem- 
ber, 1887,  a  new  project  was  adopted,  confining  future  operations  to  the 
completion  of  the  Saybrook  jetties  to  a  height  of  5  fteet  above  high 
water,  with  a  top  width  of  6  feet,  and  widening  the  channel  between 
the  jetties  to  400  feet,  with  a  depth  of  12  feet  at  mean  low  water,  at  an 
estimated  cost  of  $80,000,  with  annual  dredging  to  maintain  a  9-foot 
channel  between  Hartford  ^ind  Long  Island  Sound,  at  an  average  cost 
of  $10,000  per  year. 

During  the  past  fiscal  year,  including  outstanding  liabilities  and  ex- 
cluding existing  contracts,  $6,488.69  have  been  expended  in  dredging 
to  widen  the  channel  between  the  Saybrook  jetties  and  to  maintain  the 
channel  in  the  river. 

July  1,  1888,  amonnt  available $3,744.37 

Amount  appropriated  by  act  of  August  11,  1888 10,000.00 

13, 744.  :{7 
July  1,  1889,  amonnt  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1888 $4,154.52 

July  1,  1889,  ouUtanding  liabilities 2,334.17 

July  1,  1889,  amount  covered  by  existing  contracts 3, 000. 00 

9, 488. 69 

July  1, 1889,  balance  available 4,255.68 
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'^  Amoant  (estimated)  required  for  completion  of  existing  project |80, 000. 00 

Amount  (estimated)  required  for  annual  maintenance  of  channel 10, 000. 00 

Amount  that  can  be  profitably  expendeil  in  fiscal  year  ending  June  30, 1891    i25, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acta  of  1866  and  1867. 

(See  Appendix  D  3.) 

4.  Clintati  Harbor^  Connecticut — ^This  harbor  is  10  miles  west  of  the 
mouth  of  the  Gonnecticat  Eiver.  Its  channel  runs  for  nearly  a  mile 
inside  of  n  beach,  through  which  a  breach  was  made  about  the  year 
1840,  after  which  the  channel  shoaled  in  two  places  lo  about  4  feet  depth 
where  the  depth  had  been  8  feet. 

The  project  for  improvement,  adopted  in  1882,  provided  for  closing 
the  breach,  and,  if  that  did  not  restore  the  channel  depth,  for  dredging 
a  channel  100  feet  wide  and  6  feet  deep  at  mean  low  water  through  the 
shoals.    The  entire  cost  was  estimated  at  $10,000. 

Three  thousand  dollars  have  been  appropriated  for  this  harbor,  of 
which  $2,747.27  have  been  expended. 

A  riprap  dike  was  built  across  the  breach  in  1883 ;  it  requires  some 
repair.    The  channel  depth  has  not  changed  since  1882. 

Nothing  was  done  during  the  past  fiscal  year. 

Seven  thousand  dollars,  the  estimated  amount  required  to  complete 
the  project,  could  be  profitably  expended  for  that  purpose  in  the  next 
fiscal  year. 

July  1, 1888, amonnt  available $352.73 

July  1,1889,  balance  available 252.73 


{Amount  (estimated)  leqnired  for  completion  of  ezistine  project 7, 000. 00 
Amount  that  can  be  profitably  expended  in  fieoal  year  ending  J  nne  30, 1891      7, 000. 00 
Submitted  in  compliance  with  reqnirementa  of  sections  2  of  river  and 
harbor  acts  of  I066  and  1867. 

(See  Appendix  D  4.) 

6.  New  Haven  Harbor^  OannecHout — The  original  available  low-water 
depth  up  to  the  wharves  in  this  harbor  was  about  9  feet. 

The  first  project  for  deepening  the  channel  provided  for  making  it  13 
feet  deep,  which  was  done  in  1871.  It  was  widened  at  different  times 
until  1878,  when  a  project  was  adopted  for  dredging  a  channel  16  feet 
deep  and  not  less  than  400  feet  wide.  In  1882  a  project  was  adopted 
for  building  a  dike  to  extend  out  from  Sandy  Point,  with  an  arm  3,200 
feet  long,  and  parallel  to  the  channel,  in  order  to  contract  the  channel 
and  make  the  depth  on  Fort  Hale  Bar,  to  be  obtained  b^'  dredging,  per- 
manent. Fifty-three  thousand  dollars  (including  a  contract  now  iu 
progress)  have  been  expended  on  this  dike,  and  $31,000  are  estimated 
as  required  to  complete  it 

Up  to  the  close  of  the  fiscal  year  $276,000  have  been  appropriated 
for  this  harbor,  and  nearly  all  expended. 

A  16  foot  channel,  from  400  to  600  feet  wide,  has  been  obtained  all 
the  way  up  the  harbor,  except  over  the  Fort  Hale  Bar,  where  the  depth 
is  13  feet.  The  shore-arm  and  1,769  feet  of  the  channel-arm  of  the 
Sandy  Point  dike  have  becQ  built. 

During  the  past  fiscal  year  $7,170.10  has  been  expended  in  extend- 
ing the  Sandy  Point  dike  410  f^et. 

The  sum  of  $30,000  can  be  used  in  completing  the  dike  and  dredging 
over  the  Fort  Hale  Bar. 


t*  *- 
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July  1, 1888,  amonnt  available $1,329.96 

Amount  appropriated  by  act  of  Aagust  11,18^ 15,0u0.00 

16, 329. 96 
July  1, 1889,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1888 $3,650.91 

July  1, 1889,  outstanding  liabilities 3,519.89 

July  1 ,  1889,  amount  covered  by  existing  contracts 8, 000. 00 

15.170.10 

July  1,1889,  balance  available 1,159.88 


s: 


Aroon nt  (estimated)  required  for  completion  of  existing  project 78. 000.  CO 

Amount  t  bat  can  \ye  prontably  expended  in  fiscal  year  ending  June  30, 1891    30, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  D  5.) 

6.  Breakwater  at  New  Haven^  Connecticut. — In  1880  a  project  wa« 
adopted  for  making  a  harbor  of  refage  at  the  entrance  to  New  Haven 
Barbor  by  the  couHtrnction  of  two  riprap  breakwaters,  the  first  to  be 
3,300  fi*et  long,  extending  northeasterly  from  the  lighthouse  on  Soath- 
west  Ledge  to  Quixes  Ledge;  the  second  to  be  4,200  feet  long,  extend- 
ing northwesterly  from  Laddington  Bock.  The  estimated  cost  was 
$1,311,134.  No  modification  of  the  project  has  been  adopted,  except 
slight  changes  of  cross  section  in  1880. 

The  total  amount  appropnated  for  this  work  is  $370,000,  of  which 
$317,284.09  have  been  expended. 

During  the  past  fiscal  year,  including  outstanding  liabilities,  and  ex- 
cluding existing  contracts,  $22,374.90  has  been  expended,  and  the 
breakwater  has  been  extended  352  feet.  A  contract  tor  extension  is  in 
progress,  undi  r  which  the  east  breakwater  will  be  completed. 

The  east  breakwater  is  now  3,170  feet  long ;  the  west  breakwater  is 
not  begun. 

The  river  and  harbor  act  of  August  11, 1888,  provided,  *<  And  the 
Chief  of  Engineers  may,  if  deemed  neoesaary,  relocate  the  western 
breakwater,  and  the  Secretary  of  War  is  authorized,  in  his  discretion, 
to  expend  any  portion  of  said  sum  in  commencing  its  construction.'' 
An  examination  in  reference  to  this  matter  was  made  in  the  fall  of  1888, 
and  the  results  reported  in  a  letter  dated  January  26, 1889  (see  Appen- 
dix D  6).  The  estimated  cost  of  a  harbor  such  as  would  meet  the  wishes 
of  the  harbor  ex)mmissioners  is  $5,000,000.  So  large  an  expenditure 
does  not  seem  to  be  warranted  by  the  present  demands  of  commerce. 
At  the  same  time,  the  harbor  as  designed  is  not  of  sufiScient  capacity 
and  is  now  exposed  to  southerly  and  southwesterly  storms.  Vessels 
will  not  lie  at  anchor  immediately  behind  the  easterly  breakwater, 
owing  to  the  existence  of  submerged  rocks,  having  over  them  a  mini- 
mum depth  of  5  feet,  so  that  the  anchorage  ground  which  it  really  pro- 
tects is  that  above  Mve  Mile  Point,  which  is  limited  in  area,  and  its  use 
by  vessels  seeking  refuge  interferes  with  the  channel  to  the  wharves  at 
New  Haven.  Wbat  is  needed  is  aharbor  easily  accessible  and  the  occu- 
pation of  which  will  not  interfere  with  the  local  harbor.  They  should 
be  two  distinct  harbors. 

The  entrance  to  the  harbor,  according  to  the  present  plan,  between 
Luddington  Bock  and  Southwest  Ledge,  is  3,500  feet  wide,  lliis  width 
is  unnecessarily  great,  and  might  be  mluced  without  interfering  with 
the  free  passage  of  vessels,  and  better  protection  be  afforded  the  har- 
bor. 
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From  an  examination  made  by  the  officer  in  charge,  it  appears  that 
the  present  and  prospective  demands  of  commerce  for  a  long:  time  to 
come  wonld  be  met  by  changing  the  location  of  the  western  breakwater 
to  the  southwest  about  6,000  feet,  and  constructing  a  breakwater  cross- 
ing Luddington  Kock  on  a  course  S.  54^  W.,  commencing  at  a  point  on 
this  line  1,000  feet  N.  54^  E.  from  Luddington  Eock,  and  extend- 
ing S.  540  W.  5,000  feet,  leaving  an  opening  of  2,000  feet  or  less  be- 
tween its  western  end  and  the  southern  end  of  the  westerly  break- 
water, in  its  proposed  change  of  location.  The  location  of  these 
works  is  shown  on  a  sketch  with  Appendix  D  6.  The  cost,  in  addition 
to  the  present  estimates  of  $1,311,134,  will  be  about  $750,000.  The 
space  behind  the  breakwater  proposed  through  Luddington  Bock  is 
free  from  obstructions  and  has  a  depth  of  from  15  to  29  feet,  with  good 
holding  ground;  it  can  be  reached  at  the  eastern  end  with  a  depth 
of  17  feet  and  at  the  western  end  with  a  depth  of  29  feet.  This  plan 
will  not  interfere  with  its  extension  further  to  the  westward  should  the 
necessities  of  commerce  demand  it  in  the  future. 

This  work  should  commence  at  Luddington  Kock  and  extend  in  both 
directions  as  ftinds  are  provided.  This  rock,  which  now  forms  an  ob- 
straction,  will  be  covered  by  the  breakwater,  and  a  permanent  beacon 
at  the  eastern  end  will,  with  the  light- house  on  Southwest  Ledge,  clearly 
mark  the  entrance.  The  entrance  between  them  will  be  2,500  feet  wide, 
with  a  minimum  depth  of  17  feet  and  a  maximum  depth  of  25  feet 

For  the  better  protection  of  the  harbor,  the  space  between  the  eastern 
breakwater  and  the  shore,  a  distance  of  2,000  feet,  should  be  partially 
closed  by  a  breakwater,  extending  from  the  shore  towards  the  east  end 
of  the  easterly  breakwater,  leaving  an  opening  in  the  present  eastern 
channel  13  feet  deep,  of  800  feet  width.  The  cost  of  this  in  estimated 
at  $90,000.  It  is  not  as  important  as  the  works  proposed  on  the  western 
aide  of  the  harbor,  and  may  be  deferred  until  they  are  completed. 

Whichever  plan  be  adopted  for  the  westerly  breakwaters,  during 
the  ensuing  fiscal  year  $250,000  could  be  profitably  expended  towards 
its  execution. 

Ji^jLy  1, 1886,  smonDt  sYailable |91.21 

Amoant  appropriated  by  act  of  Angnst  11, 1868 75,000.00 

75,091.21 
July  1,  1889,  amoont  expended  during  fiscal  year,  exolasive  of 

liabUities  oatstaoding  July  1,  1888 |17,845.66 

Jaly  1,  1889;  outetonding  liabilities 4,5:^.24 

JnlT  1, 18o9,  amoant  covered  by  existing  contraots 29, 280. 00 

51,655.90 

July  1,  1889,  balance  ayallable 23,435.31 

fAmonn^  restimated)  required  for  completion  of  exi«tiii^  project 941, 134. 00 
Amoant  tnat  can  be  profitably  expended  in  fiscal  jear  eDdinx  Jane  30, 1891  250, 000. 00 
Submitted  in  compliance  with  reqairements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  D  6.) 

7.  Milfard  BarhoTj  Connecticut — ^Thisharborconsistsof  abroad,  open 
bay;  from  the  bead  of  whicb  a  small  tidal  stream  extends  three-quar- 
ters of  a  mile  inland  to  the  upper  wharf.  Originally  the  depth  on  the 
bar  at  the  mouth  of  the  river  was  less  than  2  feet  at  mean  low  tide;  the 
channel  in  the  river  lan  nearly  bare  in  places. . 

Under  the  first  project  of  improvement,  adopted  in  1872,  a  channel  4 
feet  deep  and  100  feet  wide  was  excavated  through  the  bar,  and  thence 
40  to  60  feet  wide  to  the  upper  wharf;  small  jetties  were  built  to  pro- 
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tect  tbe  east  bank  from  erosion  and  two  jetties  were  built  to  i>re8enre 
the  channel  on  the  bar,  at  a  total  cost  of  $34,000.  In  188L  a  project  was 
adopted  for  making  the  chaDnel  over  the  bar  8  feet  deep  at  mean  low 
water  and  loO  feet  wide,  at  an  estimated  cost  of  $11,000. 

The  total  sum  appropriated  for  this  harbor  is  $44,600;  of  this  amount 
about  $8,000  has  been  expended  on  the  last  project,  completing  the 
8-foot  channel  to  100  feet  width. 

During  the  past  fiscal  year  the  8foot  channel  was  completed  to  the 
projected  width  and  partial  repairs  were  made  to  Long  Jetty. 

The  project  is  completed,  but  $2,500  will  be  required  for  necessary 
repairs  to  the  jetties. 

Jnly  1,1888,  amoont  available 9241.02 

Amo out  appropriated  by  aot  of  Aagost  11,  1888 5.000.00 

5,241.02 

Jaly  1,  1889,  amoant  expended  during  fiscal  year,  exclosiye  of 

liabilitiesoutstandingJaly  1,1888 $2,214.89 

July  1,  1889,  outatanding  liabiUtiea 1,021.78 

3, 8:J6. 67 

July  1,  1889,  balance  available 1,404.35 


! 


Amoant  that  can  be  profitably  expendedin  fiscal  year  ending  Jane  30,1891      2, 500. 00 
Submitted  in  compliance  with  reqairements  oi  sections  2  of  river  and 
barbor  acts  of  1866  and  1867. 

(See  Appendix  D  7.) 

8.  Housatonio  River^  Connecticut. — ^The  navigable  part  of  this  river 
extends  from  Derby^  Conn.,  to  Long  Island  Sound,  a  distance  of  13 
miles,  and  was  originally  obstmcted  by  several  bars,  npon  which  the 
low- water  depth  was  from  3  to  6  feet. 

In  1871  a  project  was  adopted  for  making  and  maintaining  a  channel 
100  feet  wide  and  7  feet  deep  at  mean  low  water  throughout  this  dis- 
tance. Besides  the  necessary  dredging,  it  contemplated  building  a  break- 
water east  of  the  channel  over  the  bar  at  the  river's  mouth. 

The  amount  appropriated  for  this  river  is  $111,242,  of  which  $75.- 
250.82  has  been  exi)ended,  including  outstanding  liabilities. 
.  A  channel  of  required  depth  has  been  dredged  several  times  through 
the  worst  bars.  The  present  available  depth  over  them  is  about  5  feet 
at  mean  low  water.  Drew's  Kock  has  been  removed  to  a  depth  of  7 
feet. 

During  the  fiscal  year  contracts  have  been  entered  into  for  dredging 
and  for  breakwater  construction,  but  work  has  not  yet  been  begun. 

The  estimated  cost  of  the  breakwater  and  of  the  necessary  dredging, 
as  revised  in  1887,  was  $202,000,  of  which  $35,000  has  been  appropri- 
ated ;  $70,000  could  be  advantageously  expended  on  this  work  during 
the  next  fiscal  year. 

July  1,  1888,  amonnt  available |1, 705.41 

Anionnt  appropriated  by  act  of  Angustll,  1888 35,OU).0O 

36,705.41 

July  1,  1889,  amonnt  expended  dnring  fiscal  year,  excliiaiYe  of 

liabilities  outstanding  July  1,  1888 1614.23 

Jnly  1,  IHt^O,  outstanding  liabilities 100.00 

July  1, 1889,  amonnt  covered  by  existing  contracts 27, 860. 00 

28,574.23 

July  1,  1889,  balance  available ,.,...^...y ......  .,.^., 8,131.18 
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TAmoant  (estimated)  required  for  completion  of  existing  project $167,000.00 

J  Amonnt  that  can  be  profitably  expended  in  fiftoal  year  ending  June  30,lb91    70, 000. 00 
I  Submitted  in  compliance  with  requirements  of  sections  2  of  rirer  and 
I    harbor  acts  of  1666  and  1867. 

(See  Appendix  D  8.) 

9.  Bridgeport  Harbor,  Connecticut, — ^The  available  depth  in  this  har- 
bor was  origlDally  5  feet  at  mean  low  water. 

The  first  project  for  improvement  provided  for  an  8-foot  channel 
over  the  outer  and  inner  bars.  This  was  dredged  on  the  oater  bar 
in  1837,  and  on  both  bars  in  1853.  In  1871  a  project  was  adopted  for 
making  a  channel  12  feet  deep  and  100  feet  wide,  subsequently  modified 
to  300  feet,  and  for  building  a  jetty  on  the  east  shore  to  check  the  in- 
finx  of  sand.  This  was  accomplished  in  1882,  and  a  new  project  was 
adopted  for  widening  to  600  feet  the  channel  from  the  Inner  Beacon  to 
the  Nangatuck  Railroad  wharf,  to  provide  for  vessels  driven  in  by  bad 
weather,  without  blocking  the  main  channel.  The  estimated  cost  of 
the  latter  project  was  $60,000.  It  is  very  nearly  completed.  A  small 
area  remains  near  the  Inner  Beacon,  which  it  is  considered  desirable  to 
dredge.  The  project  was  extended  in  1888  to  include  widening  the 
channel  above  the  railroad  wharf,  in  order  to  relieve  the  crowding  of 
the  channel  at  that  i>oint,  and  was  further  extended  by  act  of  Congress 
authorizing  the  expenditure  of  the  last  appropriation  towards  dredging 
a  9-foot  channel  up  to  the  head  of  the  upper  harbor,  above  the  bridges, 
the  total  estimated  cost  of  which  is  $35,000.  In  addition  to  this,  a 
further  extension  has  been  asked  by  citizens  to  provide  for  a  break- 
water from  the  Tongue  to  the  Inner  Beacon,  estimated  to  cost  $30,000. 

The  total  amount  appropriated  for  this  harbor  is  $242,485.38,  nearly 
all  of  which  has  been  expended. 

During  the  past  fiscal  year  the  9-foot  channel  has  been  extended 
about  three-quarters  way  up  the  upper  harbor  above  the  bridges. 

Fifty-five  thousand  dollars  is  estimated  to  be  necessary  to  complete 
the  project,  including  the  breakwater  at  the  Tongue.  Twenty-five  thou- 
sand dollars  could  be  expended  to  advantage  during  the  next  fiscal 
year. 

July  1, 1888,  amount  available. |197.06 

Amount  appropriated  by  act  of  August  11,  1888 10,000. 00 

10, 197. 06 
Jnly  1, 1889,  amount  expended  during  fiscal  year,  exclusive  of 

liabilitiesoutstandingJnly  1,1888 $1,418.41 

July  1, 1889,  outstanding  liabilities 5,269.50 

Jnly  1,  1889,  amount  covered  by  eziflting  contracts 1,070.28 

7. 758. 19 

Jidy  1,  1889,  balance  available 2,438.fe7 

r  Amonnt  ( estimated)  required  for  completion  of  existing^  project 55, 000. 00 

I  Amount  that  can  be  profitably  ezpendedin  fiscalyear  ending  June  30, 1891    25, 000. 00 
]  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
t    harbor  acts  of  1866  and  1867. 

(See  Appendix  D  9.) 

10.  £l€ick  Bock  Harbor,  Connecticut, — ^This  harbor  consists  of  a  bay 
partly  sheltered  by  Fairweather  Island  and  of  two  small  streams  ex- 
tending inland  from  the  head  of  the  bay.  The  depth  in  Cedar  Greek, 
the  more  important  of  these  streams,  was  from  2  to  4  feet  at  mean  low 
water,  and  the  channel  was  narrow  and  very  crooked. 

The  project  for  improvement,  submitted  in  1883,  includes  dredging  a 
channel  3;300  feet  long,  80  feet  wide,  and  6  feet  deep,  to  extend  up 


64     REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  8.  ARMY. 

Cedar  Greek,  and  a  breakwater  from  Fairweather  Islaud  to  the  main- 
laod.    The  estimated  cost  was  $80,000. 

Thirty-five  thousand  dollars  has  been  appropriated  for  and,  includ- 
ing a  contract  now  in  force,  expended  nnder  this  project,  making  the 
proi>osed  channel  up  as  far  as  the  Forge  Company's  wharf. 

Duriug  the  past  fiscal  year  a  contract  for  extending  the  channel  by 
dredging  has  been  made,  but  work  under  it  is  not  yet  begun. 

The  breakwater  has  been  built  to  the  full  length,  but  not  to  the  width 
and  height  projected ;  it  needs  slight  repairs. 

« 

Jaly  1, 1888,  amoant  avaUable 1140.30 

Amoant  appropriated  by  act  of  August  11, 1888 10, 000. 00 

10, 140.  30 
July  1, 1889,  amoant  expended  during  fiscal  year,  exclusiye  of 

liabilities  outstanding  July  1, 1888 $55.74 

July  1, 1889,  amount  covered  by  existing  contracts • 8, 000. 00 

8,  a'>5. 74 

Julyl,  1889,  balance  available 2,084.56 

Amount  (estimated)  required  for  completion  of  existing  project 45,  000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,1891    20, 000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  DIO.) 

11.  N'orwaUc  SarboTy  Connecticut — ^This  harbor  consists  of  the  tidal 
part  of  Norwalk  River,  about  3  miles  long,  and  of  the  harbor  between 
Korwalk  Islands  and  the  mainland.  South  Norwalk,  on  the  river,  is 
about  1^  miles  below  Norwalk.  Originally  the  depth  up  to  South 
Norwalk  was  about  5  feet  at  mean  low  water ;  between  there  and  Nor- 
walk the  river-bed  runs  nearly  bare. 

The  first  project  for  improvement  contemplated  a  channel  100  feet 
wide  and  6  feet  deep  to  Norwalk.  In  1881  the  project  was  modified  to 
provide  for  a  depth  of  8  feet  below  South  Norwalk.  The  last  estimate 
upon  this  work  places  the  cost  from  commencement  at  $84,000. 

Up  to  the  close  of  the  fiscal  year  $80,246.66  had  been  appropriated 
for  this  project  and  nearly  all  expended.  Some  parts  of  the  river  have 
required  dredging  several  times. 

A  channel  has  been  dredged  100  feet  wide  and  8  feet  deep  np  to  Sonth 
Norwalk,  and  thence  to  Norwalk  from  60  to  100  feet  wide  and  6  feet 
deep.    This  channel  is  now  in  good  condition. 

The  river  and  harbor  act  of  August  11, 1888,  appropriated  $28,000 
for  improvement  of  the  harbor,  and  provided  that  $25,000  should  be 
expended  in  dredging  and  deepening  the  lower  harbor  up  to  Wilson's 
Point.  The  estimated  cost  of  the  latter  work  was  $52,900. 

During  the  fiscal  year  the  money  available  for  dredging  in  the  river 
was  expended  in  removing  shoals  from  the  sides  of  the  channel,  and 
that  required  to  be  applied  to  the  channel  at  Wilson's  Point  is  pfisutly 
expended  under  a  contract  not  yet  completed. 

Owing  to  the  low  price  obtained  for  the  work  at  Wilson's  Point,  and 
to  the  fact  that  a  large  part  of  the  contemplated  work  had  been  done 
by  a  railroad  company  whose  terminal  docks  are  there,  the  work  can 
be  completed  as  desired  with  the  remaining  funds,  and  no  further  ap- 
propriation is  needed  at  this  point. 

The  remainder  of  the  estimate  for  work  in  the  river,  $4,000,  could  be 
profitably  expended  during  the  next  fiscal  year. 
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July  1,  1888,  amoant  available (503.10 

Amoant  appropriated  by  act  of  Angnst  11,  1888 28,000.00 

28, 503. 10 
July  1,  1889,  amoant  expended  during  fiscal  year,  ezolusive  of 

liabilities  outatanding  J  aly  1, 1888 $14,153.13 

July  1,  1889,  outstanding  liabilities 1,209.94 

J  uly  1, 1889,  amount  covered  by  existing  contracts 3, 300. 55 

18,663.62 

July  1,1889,  balance  available 9,«39.48 

(Amoant  (e8tlmate<l)  required  for  completion  of  existing  project 4, 000. 00 
Amountthatcan  be  profitably  expended  in  fiscal  year  ending  June  30, 1891      4, 000. 00 
Submitted  in  compliauce  with  requirements  of  sections  2  of  river  and 
harbor  act«  of  1^^  and  1867. 

(See  Appendix  D  11.) 

12.  Harbor  at  Five  Mile  Biver,  Connecticut — ^Tbis  harbor  is  a  small 
inlet  over  a  mile  loDg  ami  from  300  t(5  800  feet  wide,  on  the  north  shore 
of  Long  Island  Sound.  The  natural  low  water  depth  at  the  mouth  is 
about  3  feet  at  low  water,  shoaling  to  zero  about  half  way  up  the  har- 
bor. 

The  project  for  improvement,  proposed  in  a  report  on  a  survey  made 
in  1886  and  adopted  under  the  appropriation  of  $5,000  made  August  11, 
1888,  provides  for  dredging  a  ch9.nnei  8  feet  deep  at  mean  low  water, 
100  feet  wide,  and  about  6,000  feet  long,  extending  to  the  head  of  the 
harbor ;  the  cost  was  estimated  at  $25,000. 

During  the  past  fiscal  year  an  8foot  channel  has  been  made  about  40 
feet  wide  and  750  feet  long  under  a  contract  now  in  progress. 

The  estimated  amount  to  complete  this  improvement  is  $20,000,  of 
which  $10,000  could  be  profitably  expended  during  the  next  fiscal 
year. 

Amount  appropriated  by  act  of  August  11,  1888 $5, 000. 00 

July  1,  188U,  amount  expended  during  fiscal  year^  exclusive  of 

liabilities  outstanding  July  1, 1888 $383.53 

Jolyl,  1889,  outstanding  liabilities.. ,       1,859.50 

July  1,  1889,  amount  covered  by  existing  contracts 2, 75G.  97 

r»,  000. 00 

{Amount  (estimated)  required  for  completion  of  existing  project 20, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  nne  30, 1891  10, 000. 00 
Bubmitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  D  12.) 

13.  Stamford  Harbor^  Connecticut — ^This  harbor  consists  of  a  shallow 
bay  on  the  north  shore  of  Long  Island  Sound  and  of  the  tidal  part, 
about  three-fourths  of  a  mile  long,  of  Mill  Biver.  The  original  depth 
in  this  part  of  the  river  at  mean  low  water  was  from  1  to  3  feet,  grada- 
aUy  increasing  in  the  bay  to  a  depth  of  12  feet. 

The  project  for  improvement,  proposed  in  1883  and  adopted  in  1886, 
provides  for  dredging  a  channel  80  feet  wide  and  5  feet  deep  at  mean 
low  water  from  the  bay  to  the  head  of  the  harbor,  at  an  estimated  cost 
of  $20,000. 

Fifteen  thousand  dollars  has  been  appropriated  and  expended  in 
making  a  channel  5  feet  deep,  100  feet  wide  for  more  than  half  its  proj- 
ected length,  and  from  25  to  50  feet  wide  the  rest  of  the  distance. 

During  the  past  fiscal  year  dredging  has  been  done  to  widen  the 
channeL 
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The  estimated  amount  required  to  complete  the  project,  $5,000,  could 
be  profitably  expeuded  during  the  next  fiscal  year. 

Jnly  1»1888,  amount  available 1224.08 

Amoant  appropriated  by  act  of  August  11, 1888 5,000.00 

5, 224. 06 
July  1, 1889,  amount  expended  during  fiscal  year,  ezdusiTe  of  liabilities 
outetanding  July  1, 1888 4,593.74 

July  1, 1889.  balance  available 630.34 

^■^-         '  -^ 

{Amount  (estimated)  required  for  completion  of  existing  project 5, 000. 00 
Amount  tbat  can  be  profitably  expended  in  fiscal  year  endinff  June  30, 1891      5, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  D  13.) 

14.  Port  Chester  Harbor^  New  TorJc. — ^This  harbor  consists  of  a  bay 
opening  into  Long  Island  Sound  at  the  mouth  of  the  Byram  Biver,  and 
of  the  lower  part  of  the  river  itself,  which  is  navigable  for  about  a  mile 
above  its  mouth. 

The  original  available  depth  in  the  river  was  not  above  a  foot  at  low 
water,  and  Salt  Eock  in  the  river  and  Sunken  Eock  in  the  bay  were 
considered  dangerous  obstructions. 

The  scheme  for  improvement,  adopted  in  1871,  provided  for  the  re- 
moval of  these  rocks  to  9  and  11  feet  depth,  respectively,  and  for  the 
construction  of  a  breakwater  at  Byram  Point,  at  the  mouth  of  the  har- 
bor, the  estimated  cost  being  $96,632. 

In  1884  the  project  was  amended  to  provide  for  dredging  a  channel  2| 
feet  deep  and  from  60  to  100  feet  wide  from  the  bay  to  the  vincinity  of 
the  wharves. 

In  1888  the  project  was  further  modified  to  omit  the  removal  of  Sunken 
Bock,  and  to  build  a  breakwater  from  that  rock  towards  Byram  Point, 
which  should  also  serve  as  a  beacon  on  the  rock. 

The  total  amount  appropriated  for  this  harbor  is  $32,000,  which  has 
been  nearly  all  expended.  Salt  Bock  has  been  removed  to  the  required 
depth  of  9  feet  at  mean  low  water,  a  channel  2^  feet  deep  and  from  40 
to  100  feet  wide  has  been  completed  to  within  150  feet  of  the  Port  Ches- 
ter Bridge,  with  25  feet  width  to  the  bridge,  and  during  the  past  fiscal 
year  288  linear  feet  of  the  breakwater  from  Sunken  Bock  towards  By- 
ram Point  have  been  built 

The  remainder  of  the  original  estimate  for  completing  the  project  is 
$64,632.  Ten  thousand  dollars  could  be  advantageously  expended  dur- 
ing the  next  fiscal  year. 

July  1, 1888,  amount  available |24.77 

Amount  appropriated  by  act  of  August  11, 1888 5,000.00 

5,024.77 
July  1, 1889,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1888 5,010.06 

July  1,  1889,  balance  available 14.71 

Amount  (estimated)  required  for  completion  of  existing  project 64, 632. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,1891    10,000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  D  14.) 

Ucho  Harbov^  New  Eoohelle^  Netc  Yorh — The  channel  of  this  harbor 
was  obstructed  by  two  reefs,  Start  Bock  and  Sheepshead  Bock,  the 
former  bare  at  low  water,  the  latter  covered  to  a  foot  depth  or  more. 
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The  project  for  improvement  adopted  in  1875  provided  for  the  re- 
moval of  these  reefs  to  7  and  9  feet  depths,  respectively.  The  estimated 
cost  was  1^,955.38. 

Twenty-two  thousand  dollars  has  been  appropriated  for  this  harbor, 
of  which  $18,956.03  has  been  expended.  Start  Bock  has  been  wholly 
removed  to  7  feet  depth,  and  part  of  Sheepshead  Bock  to  9  feet  depth. 

The  available  fands  were  not  saffieient  for  continuing  operations  on 
Sheepshead  liock,  and  nothiufi:  has  been  done  daring  the  past  fiscal 
year.  It  is  proposed  to  expend  the  available  money  in  dredging  during 
the  present  season. 

According  to  the  estimate  the  amount  required  for  completion  of  the 
project  is  $17,000,  of  which  sum  $8,000  could  be  profitably  expended  in 
the  ensuing  year. 

July  1,  1888,  amoant  available $3,043.97 

July  1,  1889,  balance  available 3,043.97 

f  Amoant  (estimated)  required  fbr  completion  of  existing  project 17. 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  yea  r  ending  J  nne  '30, 1891      8, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  D  15.) 

16.  N^w  Bochelle  Harbor^  Netc  York. — ^This  harbor  consists  mainly  of 
a  narrow  and  crooked  channel  lying  between  rocky  islands. 

The  project  for  improvement  adopted  in  1881  provided  for  the  removal 
of  two  rocks  and  for  dredging  and  removing  a  reef^  to  secure  a  channel 
8  feet  deep  and  100  feet  wide  between  Hunter's  and  Glen  Islands.  The 
estimated  cost  was  $40,825. 

Thirty-five  thousand  dollars  has  been  appropriated  for  this  work. 

The  channel  has  been  dredged  6  feet  deep  and  the  reef  removed  to 
7^  feet ;  one  of  the  rocks.  Corning  Bock,  has  been  removed  to  the  )*e- 
qnired  depth  of  12  feet;  upon  the  other,  Bock  G,  no  work  has  been 
done. 

During  tlie  past  year  proposals  for  dredging  to  8  feet  depth  were  ad- 
vertised for,  but  no  bids  were  received ;  there  is  no  pressing  need  for 
completion  of  the  project. 

July  1,  le^B,  amoant  available 99,134.97 

July  1,  1889,%moant  expended  during  fiseal  year,  exclusive  of  liabilities 
outstanding  July  1,  18d« 108.27 

Julyl,  1889,  balance  available 9,026.70 

(See  Appendix  D  16.) 

17.  EcLXt  Chester  Greeks  New  York. — This  is  a  small  tidal  stream  emp- 
tying into  Pelham  Bay ;  it  was  navigable  at  high  tide  only  for  vessels 
drawing  7  feet  up  to  Lockwood's,  a  distance  of  2^  miles.  The  rise  of 
tide  is  7.1  feet. 

The  project  for  improvement,  adopted  in  1872  and  subsequently  modi- 
fied, provided  for  a  channel  9  feet  deep  at  mean  high  water,  extending 
to  a  point  3,000  feet  above  Lockwood's  and  terminating  at  the  upper  end 
in  a  tidal  basin.  A  revised  estimate  of  the  cost  of  the  project,  as  modi- 
fied, is  placed  by  the  ofQcer  in  charge  at  $221,100. 

Bixty-fonr  thousand  dollars  has  l^n  appropriated  for  this  improve- 
ment. 

The  channel  has  been  made  9  feet  deep  and  125  feet  wide  to  the  head 
of  Goose  Island,  one-half  mile  from  the  mouth  of  the  creek;  thence  to 
Town  Dock  100  feet  wide,  and  thence  to  Lockwood's  nearly  the  same 
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width ;  above  Town  Dock  1,235  linear  feet  of  diking  have  been  built 
on  the  east  side  of  the  channel. 

During  the  past  fiscal  year  shoals  have  been  removed  between  Town 
Dock  and  Lockwood's.  A  lay-out  for  the  channel  above  Lockwood's 
was  surveyed,  and  an  unsuccessful  effort  was  made  to  obtain  consent 
of  owners  to  the  depositing  of  material  to  be  dredged  upon  the  adjacent 
marsh  lands.  Without  this  consent  dredging  would  be  very  expensive, 
and  the  officer  in  charge  considers  it  inexpedient  to  begin  work,  at  least 
until  $25,000  is  available. 

The  funds  remaining  are  sufiQcient  for  all  present  needs  below  Lock- 
wood's.  Unless  it  is  considered  advisable  to  extend  the  improvement 
above  Lockwood's  no  additional  funds  are  needed.  There  is  at  present 
no  navigation  above  this  point,  and  it  is  problematical  whether  there 

will  be  to  any  great  extent  should  the  proposed  improvement  be  made 

■ 

Jaly  1, 1888,  amount  available $767.60 

July  1,  1888,  amoant  6overed  by  contract  which  was  not  completed 7, 650. 00 

Amonnt  appropriated  by  act  of  August  11,  1888 5,000.00 

13, 417. 60 

July  1, 1889,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 

outstanding  July  1, 1888 6,254.52 

July  1,  1889,  balance  available 7.163.08 


\ 


Amount  (estimated)  required  for  completion  of  existing  project 152, 100. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  D  17.) 

18.  Chreenport  Harbor^  New  York, — This  harbor,  at  the  eastern  end 
of  Long  Island,  is  exposed  to  pasterly  storms.  Its  anchorage  ground, 
which  was  sheltered  by  Joshua's  Point,  has  materially  shoaled  by  the 
erosion  of  the  point  and  by  the  influx  of  drifting  sand. 

The  project  for  improvement,  adopted  in  1882,  provided  for  the  con- 
struction of  a  riprap  breakwater,  extending  from  Joshua's  Point  1,700 
feet  in  a  southeasterly  course,  to  arrest  drifting  sand,  to  check  the  ero- 
sion of  the  point,  and  to  increase  the  shelter^  area.  Its  cost  was  es- 
timated at  $46,000. 

Thirty  thousand  dollars  has  been  appropriated  towards  this  project, 
nearly  all  of  which  is  expended  or  included  in  the  contract  now  in  prog- 
ress. 

During  the  past  fiscal  year  the  breakwater  has  been  extended  98  feet 
under  the  above  contract,  using  2,410  tons  of  stone. 

The  present  length  of  the  breakwater  is  1,535  feet. 

July  1, 1888,  amount  available $40.10 

Amount  appropriated  by  act  of  August  11,  1888 5,000.00 

5, 040. 10 
July  1.  1889,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1888 $2,553.06 

July  1,  1889,  outstanding  liabilities.. 1,138.11 

July  1, 1889,  amount  covered  by  existing  contracts 1, 217. 70 

4.908.87 

July  1,  1889,  balance  available 131.23 

{Amount  (estimated)  required  for  completion  of  existing  project 16, 000. 00 

Amount  that  can  be  prolitably  expended  in  fiscal  year  en£ng  June  30, 189 1  10, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  D  18.) 
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19.  Glen  Cove  Harbor^  New  York. — This  harbor  is  an  iolet  on  the  east 
side  of  Hempstead  Bay,  which  is  accessible  only  at  high  tide,  and  a 
breakwater  was  needed  to  shelter  vessels  while  lying  at  anchor  and 
waiting  for  tides. 

The  project  for  )m{HX)vement,  proposed  in  a  report  on  a  survey  made 
in  1886,  and  adopted  under  the  appropriation  of  $20,000  made  August 
11, 1888,  provides  for  a  riprap  breakwater,  about  2,500  feet  long,  ex< 
tending  in  a  west-southwesterly  direction  from  the  northwest  corner  of 
Glen  Cove  Dock ;  its  estimated  cost  is  $201,9(i0. 

During  the  past  fiscal  year  220  linear  feet  of  the  breakwater  have  been 
built,  under  a  contract  now  in  progress. 

The  estimated  cost  of  completing  the  work  is  $191,600,  of  which 
$30,000  could  be  profitably  expended  during  the  next  fiscal  year.' 

Amonnt  appropriated  by  act  of  An^ast  11,1888 ISO,  000. 00 

July  1,  18d9.  amount  expended  dnnng  fiscal  year,  exclnsive  of 

liabaities  outstanding  July  1,  1888 $1,380.86 

July  1,  lb89,  outstanding  liabilities 2,836.94 

July  1, 1889,  amount  coYered  by  existing  contracts 7, 6<k.  06 

11,881.86 

July  1, 1889,  balance  available 8,118.14 

Amount  (estimated)  re(|nired  for  completion  of  existing  project 181, 960. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1891    30, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  riyer  and 
harbor  acts  of  1M66  and  1867. 

(See  Appendix  D  19.) 

20.  Flushing  Bay,  New  York. — Before  improvement,  the  available 
depth  in  this  bro^l,  shallow  bay  and  in  the  channel  leading  up  to  Flush- 
ing was  less  than  4  feet  at  mean  low  water. 

The  project  for  improvement,  adopted  in  1870,  contemplated  building 
16,700  feet  of  diking,  to  form  a  tidal  basin  which  by  filling  and  dis- 
charging through  the  main  channel  would  maintain  a  channel  depth  of 
6  feet  or  more  at  mean  low  water  after  once  dredging;  the  bottom  is 
soft  mud.  •  The  estimated  cost  of  this  work  was  $173,500.  A  modifica- 
tion of  the  project,  adopted  in  1888,  omits  a  large  part  of  the  diking  as 
probably  not  necessary. 

Eighty-five  thousand  dollars  has  been  appropriated  for  this  work,  of 
which  $69,045.42  has  been  expended,  not  including  contract  in  prog- 
ress. 

The  dike  on  the  west  side  of  the  channel  has  been  built  3,057  feet  long, 
and  the  channel  in  the  bay  has  been  dredged,  in  some  places  two  or 
three  times. 

During  the  past  fiscal  year  a  contract  for  extending  the  dike  and  for 
dredging  has  been  made,  under  which  work  has  just  begun. 

Thirty -five  thousand  dollars  could  be  profitably  expended  during  the 
ensuing  fiscal  year  in  extending  the  dike  and  maintjaining  the  channel 
depth. 

July  1, 1888,  amount  available |1, 020.26 

Amonnt  appropriated  by  act  of  August  11,  1888 15,000.00 

16, 020. 26 
July  1,  1889,  amount  expended  during  fiscal  year,  exclusive  of 

UabiiitieaontBtandins  July  1,1888 $65.69 

July  1,  1889,  amount  covered  by  existing  contracts 1, 014. 80 

10,280.49 

July  1, 1889,  balance  available 5,739.77 
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(AmotiDt  (estiraatecl)  required  for  completion  of  existinjj  project $88, 500. 00 
Amount thatcau  be  profitably expendedinlitjcul  yearendiugjune30,  Iti^l    35,000,00 
Submitted  in  compliance  with  requirements  of  sectiouB  2  of  river  and 
harbor  acts  of  lbG6  and  1867. 

(See  Appendix  D  20.) 

21.  Removing  sunken  vessels  or  craft  obstructing  or  endangering  nam- 
gation. — The  passenger  steamer  Ba/y  Ridge  burned  and  sunk  in  Hemp- 
stead Harbor,  N.  Y.,  on  the  night  of  August  10, 1888.  Efforts  were 
made  by  the  owner  to  have  the  wreck  taken  up,  but  after  the  contract  on 
stopi)ed  working  it  was  found  that  pieces  remained  with  not  over  9  feet 
depth.  Removal  of  the  wreck  has  been  authorized,  and  the  notice  to 
owners  has  been  published ;  it  is  expected  that  a  contract  for  the  work 
will  be  entered  into  soon. 

(See  Appendix  D  21.) 

EXAMINATIONS  AND  SURVEYS  FOR  IMPROVEMENT,  TO  COMPLY  WITH 
REQUIREMENTS  OF  THE  RIVER  AND  HARBOR  ACT  OP  AUGUST  11, 

1888. 

The  required  preliminary  examination  of  Fort  Pond  Harbor^  Mowtauk, 
New  Torkj  was  made  by  the  local  engineer  in  charge^  Lieutenant- 
Colonel  Houston,  and  reported  by  him  as  not  worthy  of  improvement, 
with  facts  and  reasons  for  such  opinion.  The  Chief  of  Engineers,  con- 
curring in  the  conclusion  reached  in  this  instance,  has  given  no  instruc- 
tions to  make  further  survey  with  a  view  to  its  improvement.  (See 
Appendix  D  23.) 

At  the  following  localities,  reported  by  the  local  engineer  as  worthy 
of  improvement,  and  this  conclusion  being  concurred-  in  by  the  Chief 
of  Engineers,  the  result  of  the  preliminary  examination  containing  in- 
formation sufficient  to  indicate  to  Congress  the  probable  cost  of  the 
work  required,  no  further  report  or  survey  appeared  to  be  necessary : 

1.  Bklck  Rock  Harbor,  for  breakwater  to  Peftfield  Reef  and  south  from 
Fairweather  Island^  Connecticut, — For  this  improvement  two  estimates 
are  submitted,  viz:  (1)  For  breakwater  extending  4,000  feet  nearly 
south  from  Fairweather  Island,  with  breakwater  extending  along  Pair- 
field  Bar  from  the  mainland  to  '^  the  Little  Cows,"  and  breakwater 
extending  from  "  the  Little  Cows,"  northwestwardly  1,500  feet  long,  at 
a  total  estimated  cost  of  $1,025,000.  (2)  For  breakwater  1,600  feet 
long,  nearly  south  from  Fairweather  Island,  and  for  dredging  560,000 
cubic  yards;  total  estimated  cost,  $157,609.  The  latter  estimate  is 
approved.    (See  Appendix  D  23.) 

2.  New  London  Harbor  ^  Connecticut. — ^The  improvement  contemplated  is 
deepening  the  approaches  to  the  wharves  at  New  London  so  as  to  admit 
vessels  of  15  feet  draught;  estimated  cost  $15,000.    (See  AppendixD  24.) 

3.  Mystic  River,  Connecticut, — Estimated  cost  $30,000,  to  be  applied 
to  dredging.    (See  Appendix  D  25.) 

4.  Port  Jefferson  Inlet,  Long  Island,  New  York, — ^Two  estimates  are 
submitted  for  this  improvement — one  contemplating  a  channel  12  feet 
deep  and  200  feet  wide,  and  providing  for  repairing  and  enlarging  the 
east  and  west  jetties ;  extending  the  east  jetty,  and  dredging,  at  an  ex- 
pense of  $145,000,  and  the  other  a  channel  10  feet  deep  and  2()0iieet  wide, 
at  a  cost  of  $90,04)0.    The  latter  is  approved.    (See  Appendix  D  26.) 

It  appearing  from  the  report  of  the  preliminary  examination  made 
by  the  local  engineer  that  the  following  localities  are  worthy  of  im- 
provement, and  the  public  necessity  thesefor  being  apparent  from  the 
facts  and  reasons  reported,  which  are  concurred  in  by  the  Chief  of 
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Eugineers,  Colonel  Hoaston  was  charged  with  their  sarvey,  the  results 
of  which  will  bo  submitted  when  received. 

1.  Larchnumt  Harbor,  New  York. 

2.  Brown^s  Creek,  SaysviUe,  Hew  York. 

IMPBOYEMENT  OP  HUDSON  BIVEB  AND  OP  HABBOBS  OF  BONDOUT  AND 
SAUaEBTIEB,  NEW  TOBK— BBMOYINa  6BSTBU0TI0NS  IN  EAST  BIVEB 
AND  HELL  GATE— IMPBOVEMBNT  OP  ENTBANOE  TO  NEW  YOBK  HAB- 
BOB— IMPBOVBMENT  OP  BIVEBS  AND  HABBOBS  IN  THE  VICINITY  OP 
NEW  YOBK  AND  IN  NOBTHEBN  NEW  JEBSEY. 

Officer  in  charge,  Lieut.  Col.  G.  L.  Gillespie,  Corps  of  Engineers,  since 
January  2,  1889.  These  works  were  in  charge  of  Lieut.  Col.  Walter 
McFarland,  Corps  of  Engineers,  until  July  22,  1888;  in  temporary 
charge  of  Capt.  George  McC.  Derby,  Corps  of  Engineers,  from  July  22, 
1888,  to  January  2, 1889. 

1.  Hudson  EiveTj  New  York. — ^The  improvement  of  this  river  has  been 
restricted  by  the  wording  of  the  appropriation  acts  to  that  part  of  it 
lying  between  Troy,  at  the  head  of  navigation,  6  miles  above  Albany, 
and  New  Baltimore,  about  14  miles  below  Albany. 

Before  the  improvement  was  begun  the  navigable  depth  in  the  chan- 
nel between  New  Baltimore  and  Albany  was  7^  feet  at  mean  low  water ; 
between  Albany  and  Troy,  4  feet. 

The  plan  of  improvement  adopted  in  1867  proposed  making  the  navi- 
gable depth  between  New  Baltimore  and  Albany  11  feet,  and  between 
Albany  and  Troy  9  feet.  This  was  to  be  accomplished  by  the  construc- 
tion of  longitudinal  dikes  to  direct  the  currents,  and  by  dredging.* 

The  estimated  cost  of  making  this  improvement,  prepared  in  1882, 
subject  to  be  increased  annually,  was  $1,078,304.  In  1888  the  estimated 
cost  was  $1,314,330.57.  The  amount  expended  to  June  30, 1888,  was 
$1,032,137.59,  of  which  sum  a  large  part  has,  however,  from  the  necessity 
of  the  case,  been  applied  to  the  repair  of  decaying  dikes  instead  of  to 
the  construction  of  the  new  dikes  yet  to  be  built.  At  that  date  the 
dikes  provided  for  in  the  project  of  improvement,  so  far  as  built,  have 
resulted  in  securing  a  channel  depth  of  10  feet  nearly  all  the  way  from 
New  Baltimore  to  Albany,  and  of  8  feet  nearly  all  the  way  from  Albany 
to  Troy.  The  shoal  spots  make  the  navigable  depths  on  those  parts  of 
the  river  9^  feet  and  7^  feet  respectively. 

A  close  examination  of  the  dikes  made  in  June  shows  that  the  esti- 
mated cost  of  the  improvement  prepared  in  1888  must  be  increased  to 
$1,424,435  in  order  to  complete  the  works  yet  to  be  built,  and  to  put  in 
good  repair  those  already  built. 

The  amounts  appropriated  to  date  are  $1,129,330.57.  No  expendi- 
tures have  been  made  during  the  year  for  improvement. 

The  appropriation  of  $75,000,  act  of  August  11,  4888,  will  be  ex- 
pended under  contract  in  repairing  the  dikes  at  those  points  where  the 
navigation  of  the  channel  is  most  endangered. 

The  appropriation  of  $150,000  which  is  recommended  is  designed  to 
continue  the  improvement  by  the  repair  of  the  various  dikes. 

July  1,  ISeS,  amoant  available $21,458.28 

Amount  appropriated  by  actof  Aagast  11;  1888 75,000.00 

96, 458. 28 
Jnly  ly  1889;  amount  expended  daring  fiscal  year,  exclnsiye  of 

liabUities  outstanding  July  1;  1888 $1,394.00 

Joly  1,  1889,  ontstanding  liabilities 20^.00 

1,602.00 

Jnlyl,  1889,  balance  available - 94,856.28 
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{ Amount  restimated)  required  for  coniplt^tion  of  existing  project. $295,000.00 
AmoQU  t  tnat  can  be  profitably  expended  in  fiscal  vear  ending  J  une  30, 1891  150, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  B  1.) 

2.  Harbor  at  Saugerties^  New  York, — ^This  harbor  is  formed  by  the 
ZDouth  of  £8opu8  Creek,  which  empties  into  the  Hudson  Kiver,  on  the 
West  Bank,  about  100  miles  above  New  York  City. 

The  bar  at  entrance  at  th^  time  of  the  original  examination,  made  in 
November,  1883,  with  the  view  to  preparing  estimates  for  improvement, 
had  a  navigable  depth  of  3  feet  only  at  mean  low  water,  and  the  dis- 
tance between  the  6-foot  curves  across  it  was  1,100  feet.  The  harbor 
could  therefore  be  entered  only  at  high  water  even  by  the  smallest 
class  of  vessels. 

The  plan  of  improvement  which  was  adopted  in  1887  provided  for 
securing  a  depth  of  8  feet  mean  low  water  from  the  entrance  to  the  head 
of  navigation,  \%  miles,  by  the  construction  of  two  parallel  dikes,  each 
2,300  feet  long,  260  feet  apart  on  the  inside,  and  280  feet  apart  on  the 
outside,  and  by  dredging,  if  found  necessary,  30,000  cubic  yards  of 
material  from  the  channel  between  the  dikes. 

The  estimated  cost  of  the  improvement  was  $52,000 ;  the  amount 
appropriated  to  date  is  $32,000 ;  the  amount  expended  upon  the  project 
up  to  the  close  of  the  fiscal  year  ending  June  30, 1888,  was  $13,363.14. 

At  that  date  the  south  dike  had  been  completed,  and  its  length  by 
actual  measurement  was  2,363^  feet 

The  depth  on  the  bar,  gained  chiefly  by  dredging  done  by  the  State 
of  T^ew  York  in  1887,  was  6  to  7  feet  mean  low  water. 

The  amount  available  for  the  fiscal  year  ending  June  30,  1889,  was 
$14,698.60. 

The  amount  expended  during  the  fiscal  year  ending  June  30, 1889, 
was  $1,593.86  (exclusive  outstanding  liabilities),  and  was  applied  in  the 
removal  of  pile  work  at  the  inner  end  of  the  south  dike  and  tl^e  re- 
moval by  dredging  of  22,646  cubic  yards  of  material  from  the  bar, 
and  the  inner  shoal  opposite  Freligh's  Wharf.  A  contract  has  also 
been  made  for  the  construction  of  125  feet  of  crib- work,  and  700  feet 
of  pile-dike  in  execution  of  approved  project  for  the  construction  of  the 
north  dike. 

The  existing  navigable  depth  from  the  entrance  to  the  head  of  nav- 
igation is  9  feet  mean  low  water  in  a  channel  from  100  to  300  feet  wide. 

The  appropriation  of  $20,000  recommended  for  the  fiscal  year  ending 
June  30,  1891,  will  be  applied  in  extending  eastward  the  north  dike 
according  to  the  approved  project. 

Jnlyl,  188H,  amount  available $2,698.69 

Amount  appropriated  by  act  of  August  11,  1888 12,000-00 

14,69a69 
July  1, 1889,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1888 $1,593.86 

July  1,  1889,  outstanding  liabilities 2,528.21 

July  1,  1889,  amount  covered  by  exietinff  contracts 8, 139. 87 

12,261.94 

July  1,  1889,  balance  available.... 2,436.75 

{Amount  (estimated)  required  for  completion  of  existing  project , 20, 0(«0. 00 
Amount  that  can  be  profitably  expended  in  fiscal  vear  ending  J  une  30, 1891    20,  OitO.  00 
Hubmitted  in  compliance  witb  requirements  of  sections  2  of  river  and 
harbor  acts  of  1806  and  1H67. 

(See  Appendix  E  2.) 
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3.  Harbor  at  Hondaut^  Netc  York, — This  harbor  is  formed  by  the  moath 
of  Bondout  Creek,  which  empties  into  the  Hudson  Eiver  on  its  west 
side  about  90  miles  above  the  city  of  New  York,  and  is  the  eastern  ter- 
minus of  the  Delaware  and  Hudson  Canal.  The  creek  is  a  tidal  stream 
for  3  miles  above  its  mouth,  and  prior  to  1871  all  improvements  had 
been  made  by  private  parties. 

The  Government  made  a  survey  of  the  harbor  in  1869,  and  the  avail- 
able depth  of  water  then  in  the  channel  was  only  7  feet  at  mean  low 
water. 

The  project  of  improvement,  based  on  this  survey,  was  for  the  forma- 
tion and  maintenance  of  a  channel  100  feet  wide  and  14  feet  deep, 
mean  low  water,  at  the  mouth  of  the  creek  to  be  obtained  by  means  of 
dikes  and  dredging.  Two  parallel  .channel-dikes,  350  teet  apart  at  the 
entrance,  were  to  be  built  outward,  toward,  and  into  the  Hudson  Biver, 
and  a  branch  dike  upstream  to  protect  the  north  dike  against  destruc- 
tion by  ice. 

The  estimated  cost  of  the  project  was  $172,500. 

The  project  was  completed  in  1880  at  an  actual  cost  of  $90,000  only. 
At  that  time  the  length  ot  the  north  dike  was  2,200  feet,  and  that  of 
the  south  dike  2,800  feet,  and  there  was  a  channel  between  them  100  feet 
wide  and  13^  feet-,  mean  low  water. 

The  appropriations  which  have  been  made  since  1880  have  been  ap- 
plied exclusively  to  the  repair  of  the  dikes.  The  amount  appropriated 
to  date  is  $101,500^  the  amount  available  for  the  fiscal  year  ending 
June  30,  1887^  was  $5,151.22.  The  amount  expended,upon  the  project 
and  upon  repairs  up  to  the  close  of  the  fiscal  year  ending  June  30,  1888, 
was  $96,348.78,  at  which  date  the  navigable  channel  was  100  feet  wide, 
and  from  12^  to  13^  feet  deep,  mean  low  water.  The  dikes  were  built 
originally  ot  timber  and  stone  to  the  height  of  mean  high  water,  but 
the  timber  has  since  become  so  damaged  by  age  and  by  the  ice  that  the 
stone  filling  in  many  places  has  fallen  out  from  between  the  rows  of 
piles,  and  the  height  of  the  dikes  has  been  correspondingly  lowered. 

It  is  recommended  that  the  dikes  be  repaired  in  the  future  by  the  use 
of  stone  alone,  so  that  they  may  be  gradually  converted  into  more  per- 
manent structures. 

The  amount  expended  during  the  fiscal  year  ending  June  30,  1889, 
was  $103.51,  and  was  applied  in  driving  piles  along  both  dikes,  so  that 
the  channel  might  be  better  defined  while  the  dikes  were  submerged. 
A  contract  will  soon  be  made  to  repair  both  dikes  with  the  available 
balance,  which  will  be  completed  in  the  autumn. 

An  appropriation  ot  $10,000  is  recommended  for  application  in  dredg- 
ing on  the  bar  at  the  entrance,  repairing  the  dikes,  dredging  on  inside 
shoal,  and  in  removing  a  rocky  ledge  in  mid-channel,  opposite  Eobin- 
son's  ship-ways. 

Jnly  1, 1888,  amount  available $151,22 

Amount  appropriated  by  act  of  August  11, 1888 5,000.(K) 

5, 151. 22 
July  1,1889,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outaUnding  July  1,1888 103.51 

Jnly  1,1889,  balance  available 5,047.71 

(Amount  (estimated)  required  for  completion  of  existing  project 25, 0(»0. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1891    10, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  E  3.) 


74     REPORT  OF  THE  CHIEF  OF  ENGINEERS,  a  S.  ARMY. 

4.  Harlem  River^  ^ew  York. — ^Tbe  Harlem  River  and  Spayten  Duyvil 
Greek  are  both  included  in  this  improvement. 

The  head  of  navigation  in  the  former  is  practically  at  the  High 
Bridge,  about  5  miles  from  its  junction  with  the  East  River;  in  the  lat- 
ter, at  King's  Bridge,  about  If  miles  from  the  Hudson  River,  for  vessels 
of  8  feet  draught,  at  high  water  only. 

The  object  of  the  improvement  is  to  form  a  navigable  channel  be- 
tween the  East  and  Hudson  rivers. 

The  project  for  the  improvement  as  originally  adopted  in  1875  was 
for  a  channel  350  feet  wide  and  15  feet  deep  at  mean  low  water.  In 
1879  the  project  was  so  far  modified  as  to  increase  the  width  of  the 
channel  in  the  Harlem  River  and  Spuyten  Duyvil  Greek  to  400  feet,  and 
retaining  the  original  width  of  350  feet,  through  Dyckman's  meadow, 
but  increasing  the  depth  to  18  feet  mean  low  water. . 

The  estimated  cost  of  the  work  was  $2,700,000. 

The  amount  expended  upon  the  improvement  up  to  the  close  of  the 
fiscal  year  ending  June  30,  1888,  was  $62,179.68,  exclusive  of  out- 
standing liabilities. 

During  the  fiscal  year  ending  June  30, 1889,  there  has  been  expended 
the  sum  of  $101,941.37  (exclusive  of  outstanding  liabilities)  on  the  cut 
through  Dyckman's  Meadow,  for  engineering  experiments  i^  structures 
for  protecting  the  sides  of  the  channel  and  for  borings  to  obtain  more 
detail  information  as  to  the  depth  of  the  marsh  mud,  and  character  of 
the  material  overlying  the  rock  in  the  section  of  the  rock  cut  througli 
Dyckman's  Meadow  and  in  the  bed  of  Spuyten  Duyvil  Creek.  One 
hundred  and  forty-two  tliousand  five  hundred  and  forty-four  cubic 
yards  only  had  been  removed  by  the  contractor  from  the  cut  through 
Dyckman's  Meadow  on  May  31,  1889,  instead  of  the  300,000  cubic  yards 
called  for  by  the  contract,  and  on  his  application  the  time  for  comple- 
tion has  been  extended  to  May  31, 1890. 

The  appropriation  of  August  11, 1888,  of  $70,000  will  be  applied  to 
the  construction  of  a  large  coffer-dam  to  protect  the  cut  from  the  waters 
of  the  Harlem  River,  and  to  the  removal  of  the  material  from  a  small 
section  of  the  cut  ac^joining  the  coffer-dam. 

The  amount  that  can  be  profitably  expended  during  the  year  ending 
June  30, 1891,  is  $500,000  and  would  be  applied  to  the  completion  of  the 
cut  through  Dyckman's  Meadow,  to  excavating  the  channel  through 
the  marsh  between  the  section  of  the  cut  through  Dyckman's  Meadow 
now  under  contract  and  the  Hudson  River,  and  to  stmctures  for  pro- 
tecting the  sides  and  probably  the  bottom  of  the  new  channel  in  many 
places. 

The  estimated  amount  required  for  the  completion  of  the  work  accord- 
ing to  the  approved  project  is  $2,230,000. 

July  1, 18^8,  aiuouDt  available  (inclusive  of  amount  covered  by  contract 

July  1,  1888) $339,544.48 

Amount  appropriated  by  act  of  August  11,  1888 70,000.00 

409, 544. 48 
July  1,  1889,  amount  ezpeLded  during  fiscal  year,  ezclnrive 

of  liabilities  outstanding  July  1,  1888 $101,941.37 

July  1,  1889,  outstanding  liabilities : 25,806.60 

July  1,  1889,  amount  covered  by  existing  contracts 163,923.71 

291, 671. 68 

July  1,  1889,  balance  available 117,872.80 
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Aiunniit  (estimated)  required  for  completion  of  cxiHting  project |2. 230, 000. 00 

Amoant  that  can  be  profitably  expended  in  iisoai  year  ending  Jnne  30 

1»»1 500,000.00 

Sabmitted  in  compliance  with  requirements  of  sections  *^  of  river  and 
i     harbor  acts  of  186H  and  1867. 

(See  Appendix  E  4.) 

5.  Bemoving  obstructions  in  East  River  and  Hell  OatCy  New  York. — 
Hell  Gate  is  the  worst  obstruction  in  the  narrow  strait  connecting  Long 
Island  Sound  with  New  York  Harbor,  known  as  the  Bast  River. 

At  this  point  the  channel  turns  at  right  angles  around  Ballet's  Point, 
opposite  the  month  of  the  Harlem  Biver,  and  the  cnrrent  runs  with  a 
velocity  varying  at  different  stages  of  the  tide  from  3  to  10  miles  an  hour 
over  or  around  Ways  Beef,  Pot  Bock,  Shell  Drake,  Ballet's  Point,  Negro 
Point,  Holmes'  Bock,  Bog's  Back,  Beel  Tap,  Flood  Bock,  Hen  and 
Chickens,  Gridiron,  Mill  Bocks,  the  Negro  Heads,  Bhinelander's  Beef, 
and  Bread  and  Cheese. 

Besides  this  most  serious  obstruction  there  are  many  other  rocks  and 
reefs  in  the  East  River,  especially  those  off  the  Battery,  off  Thirty- 
fourth  street  and  Charlotte  Bock,  which  are  dangerous  to  its  crowded 
navigation,  and  which  onght  to  be  removed. 

Originally  the  channel  of  East  Biver  and  Bell  Gate  contained  many 
large  and  dangerous  rocky  obstructions  to  navigation. 

Ihe  depth  over  Diamond  Beef  at  mean  low  water  was  17^  feet ;  over 
Coeuties  Beef,  14.3  feet ;  over  Prying  Pan,  11  feet ;  over  Pot  Bock,  20 
feet ;  over  Heel  Tap,  12.1  feet,  and  over  reef  at  North  Brother's  Island, 
16  feet.  Ballet's  Point  projected  from  the  shore  at  Astoria  under  water 
325  feet  to  the  contour  line  of  26  feet  at  mean  low  water  and  embraced 
an  area  of  about  3  acres.  The  Middle  Beef,  with  an  area  of  about  0 
acres,  lay  in  the  middle  of  the  channels  at  Bell  Gate;  it  bad  a  small 
backbone  projecting  above  high  water,  called  Flood  Bock,  upon  which 
vessels  were  stranded  when  driven  there  by  the  ebb  currents  which 
swept  directly  over  the  rock. 

The  project,  originally  adopted  in  1867,  provided  for  the  removal  of 
Negro  Bead,  Flo<^  Bock,  Ben  and  Chickens,  Gridiron,  Pot  Bock,  Fry- 
ing Pan,  Ways  Beef,  Shell  Drake,  the  rock  off  Negro  Point,  the  rocks 
near  Woolsey's  Bath  Bouse,  Blackwell's  Rock,  portions  of  Ballet's  Point 
and  Scaly  Rock,  to  a  deph  of  26  feet  at  mean  low  water.  Sea  walls 
were  designed  also  for  the  Middle  Reef,  Bog's  Back,  Bread  and  Cheese, 
and  a  be£^n  for  Bhinelander's  Beef.  The  estimated  cost  of  the  project 
was  $8,692,645.15.  The  estimate  for  the  project  wa«  revised  in  1874, 
and  the  total  estimated  cost  placed  at  $5,139,120,  inclusive  of  the  re- 
moval of  Diamond  and  Coenties  reefs,  at  a  cost  of  $449,300. 

The  amount  appropriated  to  June  30, 1888,  was  $3,910,800,  and  the 
amount  expended  thereon  up  to  the  close  of  the  fiscal  year  ending  June 
30, 1888,  was  $3,633,892.91. 

At  that  date  Ballet's  Point,  covering  3  acres,  Ways  Beef,  Shell  Drake, 
Diamond  Beef,  North  Brother's  Island  Beef,  Coenties  Beef,  Scaly  Bock, 
and  Pilgrim  Bock  had  all  been  removed  to  the  depth  contemplated  in 
the  project;  Beel  Tap  had  been  broken  to  26  feet,  and  dredged  to  20.5 ; 
and^  the  least  depths  on  Pot  Bock  and  Frying  Pan  were  22.8  and  18  feet 
at  mean  low  water,  respectively ;  Flood  Bock  and  connecting  reefs  cov- 
ering 9  acres  had  been  broken  to  30  feet,  and  about  one-fourth  of  the 
debris  had  been  removed — the  Negro  Beads  and  Ben  and  Chickens 
having  been  reduced  to  18  feet  mean  low  water,  and  a  new  18-foot  chan- 
nel, 380  feet  wide,  opened  across  the  reef. 
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Sea-walls  have  been  built  by  the  GovernmeDt  on  Great  and  Little 
Mill  rocks,  aud  by  the  city  anthorities  on  Bread  and  Cheese  Keef. 

The  results  have  been  of  the  greatest  value  to  navigation.  The  act 
of  August  11, 1888,  appropriated  $250,000  for  this  work,  aud  under  this 
appropriation  the  plant  of  the  Atlantic  Dredging  Company,  consisting 
of  two  dredges,  two  scows,. one  tug,  and  one  water-boat,  was  purchased 
for  the  sum  of  $65,500,  delivei'ed  at  Flood  Bock,  in  good  working  con- 
dition, June  24, 1889,  and  work  was  commenced  oy  day  labor,  June  25, 
1889.  At  the  close  of  the  fiscal  year  the  plant  has  removed  1,410  tons 
of  broken  stone. 

The  amount  of  blasted  rock  removed  by  contract  from  Flood  Bock 
since  the  great  blast  of  1885  is  83,097  tons,  and  by  the  drill-scow  558  tons; 
total,  83,685  tons. 

The  appropriation  of  August  11, 1888,  being  sufficiently  large  to  pro- 
vide for  two  years'  consecutive  work  for  the  dredging  plant  and  for  six 
months'  work  for  the  United  States  steam  drill-scow,  the  removal  of 
some  of  the  reefs  in  the  East  Biver  will  be  undertaken,  and  the  drill- 
scow  is  being  fitted  out  for  work  and  will  begin  operations  early  in  July. 

An  appropriation  of  $400,000  is  asked  to  continue  work  upon  Flood 
Bock,  Heel  Tap,  Frying  Pan,  and  Pot  Bock,  all  within  the  district  of 
Hell  Gate,  and  to  remove  the  small  reef  off  Hunter's  Point  at  southern 
entrance  to  eastern  channel  around  Blackwell's  Island,  and  some  of  the 
principal  projections  from  the  long  shoal  on  the  western  side  of  East 
Biver  from  Grand  street  to  Thirty-fourth  street. 

No  active  work  was  done  during  the  year,  and  the  amount  expended, 
$7,943.81,  has  been  applied  to  surveys  of  the  reef,  repairs  of  vessels, 
care  and  preservation  of  the  working  plant,  and  rental  of  grounds  for 
storage  of  material. 

Jnly  1,  1888,  amount  available $16,085.16 

AmoQDt  appropriated  by  act  of  Aagnst  11,  1888 250,000.00 

266, 085. 16 
July  1,  1889,  amount  expended  dnriug  fiscal  year,  exclusive 

ofliabilitiesouutanding  Julvl,  1888 $7,943.81 

July  i,  1889,  outstanding  liabilities 67,237.92 

75. 181. 73 


July  1, 1880,  balance  available 190,903. 43 


'  Amount  (estimated)  required  for  completion  of  existing  project 1,238,840.67 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

i     30,  1891 .• 400,000.00 

I  Submitted  iu  compliance  with  requirements  of  sections  2  of  river  and 
t     harbor  acts  of  1866  and  1867. 

(See  Appendix  E  6.) 

6.  Newtoum  Creekj  New  York. — This  is  a  tidal  stream  about  4  miles  long, 
running  through  the  eastern  part  of  Brooklyn,  and  emptying  into  the 
East  River  opposite  Thirty-fourth  street.  New  York  City. 

It  had  formerly  a  depth  of  12^  feet  mean  low  water,  at  the  month, 
gradually  decreasing  to  4  feet  at  the  head. 

The  original  project  for  its  improvement  adopted  in  1880,  but  modi- 
fied in  1883,  provided  for  a  channel  200  feet  wide  and  18  to  21  feet  deep 
mean  low  water,  extending  from  the  mouth*  up  to  Yemon  Avenue 
Bridge,  and  from  that  point  up  to  the  head  of  navigation,  on  both 
branches,  a  channel  decreasing  from  175  feet  to  100  feet  in  width,  and 
from  18  feet  to  10  feet  iu  depth,  at  an  estimated  cost  of  $255,569. 

The  amount  appropriated  up  to  June  30, 1888,  was  $8i,500,  of  which 
amount  $50,750  has  been  applied  from  Yeruon  Avenue  Bridge  to  East 
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Biver,  and  931,760  from  Covert's  Dock  to  the  head  of  navigation  in  both 
branches. 

The  amonnt  expended  ap  to  the  close  of  the  fiscal  year  ending  Jane 
30, 1888,  was  $80,957.17. 

At  that  date,  as  shown  by  a  survey  made  in  January,  1889,  the  chan- 
nel immediately  below  Vernon  Avenne  Bridge,  was  100  feet  wide  and 
18  feet  deep,  and  on  the  bars  the  width  was  75  feet,  and  16  feet  deep 
only,  mean  low  water,  while  at  the  head  of  navigation,  both  branches 
had  shoaled  3^  feet  approximately,  reducing  the  depth  in  the  channels 
there  to  6^  feet,  mean  low  water.  The  intermediate  section  had  slightly 
deepened  though  no  work  had  ever  been  done  there. 

The  amount  appropriated  b>  act  of  August  11,  1888,  was  $25,000. 
The  amount  expended  during  the  fiscal  year  ending  June  30, 1889,  was 
$2,046.65,  exclusive  of  outstanding  liabilities,  and  was  applied  towards 
office  expenses  and  advertising,  and  the  execution  of  a  contract  for  dredg- 
ing 120,000  cubic  yards  of  material  in  continuation  of  the  approved 
project,  50,000  cubic  yards  to  be  removed  below  Vernon  Avenue  Bridge 
to  form  a  channel  100  feet  wide  and  20  feet  deep,  and  70,000  cubic 
yards  from  Vernon  Avenue  Bridge  to  Queens  County  Oil  Works,  to  form 
a  channel  75  feet  wide  and  18  feet  deep. 

Up  to  the  close  of  the  fiscal  year,  7,738  cubic  yards  of  material  have 
been  removed  between  Vernon  Avenue  Bridge  and  East  River.  The 
bed  of  the  creek  in  this  section,  below  the  plane  of  18  feet  mean  low 
water,  is  composed  of  material  which  varies  greatly  in  character;  near 
the  bar  it  is  composed  of  sand,  or  sand  and  clay  mixed,  but  as  the 
bridge  is  approached  it  is  composed  of  hardpan  intermixed  with  large 
bowlders,  and  is  difficult  of  removal.  Above  the  bridge  the  bed  is  com- 
posed of  soft  mud,  in  which  large  bowlders  are  occasionally  found  em- 
bedded ;  and  the  banks  are  so  unstable  that  no  permanent  benefit  can 
be  derived  by  dredging  until  they  are  retained  by  secure  bulkheads. 

The  survey  made  in  January,  1889,  showed  that  568,621  cubic  yards 
was  required  at  that  date  to  be  removed  to  complete  the  original  proj- 
ect of  1880  and  the  extended  project  of  1883,  at  an  estimated  cost  of 
$170,586.30,  inclusive  of  the  appropriation  of  $25,000,  act  August  11, 1888. 

The  value  of  the  annual  commerce  of  the  creek  is  estimated  at 
$50,000,000. 

The  existing  channel  is  not  adequate  in  width  or  depth  to  the  de- 
mands of  this  commerce,  and  the  adopted  project  for  improvement 
should  be  completed  as  early  as  practicable  by  methods  which  will 
carry  the  improvement  progressively  from  the  mouth  to  the  head  of 
navigation. 

An  appropriation  of  $50,000  is  recommended,  to  continue  work  on 
the  approved  project. 

July  1,18R8,  amount  available $1,542.83 

Amount  appropriated  by  aotof  August  11,1888 25,000.00 

26, 542. 83 
Julv  1, 1889,  amonnt  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1, 1888 $2, 046. 65 

July  1, 1889,  outstanding  liabilities 911. 15 

July  1, 1889,  amount  covered  by  exibting  contracts 20,  768. 47 

23,726.27 

July  1, 1889,  balance  available 2,816.56 

(Amount  (estimated)  reonired  for  completion  of  existing  project 148, 000.  00 
AraoQut  that  can  be  prontably  expended  in  hscal  year  ending  June  30, 1891    50, 000. 00 
Sobmitted  in  eompliance  with  requirements  of  sections  2  of  river  and 
harbor  acto  of  1866  and  1867. 

(See  Appendix  E  6.) 
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7.  Buttermilk  Channel^  New  York  Harbor. — Battermilk  Channel  lies 
between  the  city  of  Brooklyn,  N.  Y.,  and  Governor's  Island,  New  York 
Harbor,  and  is  obstracted  at  its  upper  end,  where  it  joins  the  East 
River,  by  a  shoal,  over  which  there  was  formerly  a  least  depth  of  9J 
feet  at  mean  low  water.  The  crest  of  this  shoal  lay  aboat  800  feet  dis- 
tant from  the  line  of  the  Brooklyn  wharves. 

The  orif^nal  project  of  improvement,  adopted  in  1881,  provided  for 
the  removal  to  a  depth  of  26  feet  mean  low  water  of  such  parts  of  the 
shoal  as  came  within  850  feet  of  the  Brooklyn  wharves,  which  would 
take  off  the  crest  of  the  shoal  and  give  elsewhere  a  depth  of  not  less 
than  15  feet  mean  low  water. 

The  estimate  cost  of  the  improvement  was  $210,000.  In  view  of  the 
increasing  importance  of  the  wharves  on  the  Brooklyn  shores  and  the 
difficalty  experienced  by  deep-draught  vessels  in  getting  up  to  them  by 
reason  of  this  shoal,  the  project  of  improvement  was  modified  in  1885 
so  as  to  provide  for  the  removal  of  the  entire  shoal  to  a  depth  of  26  feet 
mean  low  water,  at  an  estimated  additional  cost  of  $150,000,  making 
the  total  estimated  cost  of  the  project  $360,000. 

The  amount  appropriated  to  the  close  of  the  fiscal  year  ending  June 

30. 1888,  was  $246,350,  and  the  total  amount  expended  to  same  date 
was  $240,492.84. 

At  that  time  the  width  of  the  channel  adjacent  to  Brooklyn  wharves, 
in  which  the  depth  was  24  feet  and  over,  did  not  exceed  600  feet,  and 
the  water  had  been  deepened  over  the  entire  surface  of  the  shoal  to  22 
feet  mean  low  water,  except  on  the  extreme  western  side,  where  the 
average  depth  was  21  feet  only,  with  a  few  isolated  spots  upon  which 
the  depth  was  19  feet  only. 

The  act  of  August  11,  1888,  appropriated  $100,000  for  continuing  the 
improvement. 

The  amount  which  was  expended  during  the  fiscal  year  ending  June 

30. 1889,  was  $1,016.17,  and  was  applied  towards  office  expenses  and 
advertisiug. 

No  work  of  improvement  was  done  during  the  year  owing  to  delays 
in  securing  satisfactory  bids  for  the  expenditure  of  the  available  appro- 
priation. 

A  contract  is  now  in  force  for  the  excavation  of  500,000  cubic  yards 
of  materia]  in  continuation  of  the  project.  On  its  expiration,  December 
31, 1889,  it  is  believed  that  the  project  will  be  completed  and  that  there 
will  then  be  26  feet  mean  low  water  over  the  entire  shoal. 

No  appropriation  is  recommended  for  continuing  the  improvement. 

July  1,  1888,  amount  available :..    $5,&57.16 

Amount  apx)ropriated  by  act  of  Augnst  11,  1888 100,000.00 

105, 857. 16 
July  1,  1889,  amount  expended  during  fiscal  year,  excluslye  of 

liaMliticB  outstanding  July  1, 1888 $1,016.17 

July  1,  1869,  amount  covered  by  existing  contracts 92,500.00 

93,516.17 

July  1,  1889,  balance  available 12,340.99 

(See  Appendix  E  7.) 

8.  Oowanus  Ba/t/j  New  York. — Oowanus  Bay  is  a  part  of  New  York 
Harbor,  lying  at  the  mouth  of  Oowanus  Greek,  in  the  southwestern 
part  of  the  city  of  Brooklyn. 

The  depth  of  water  in  the  channels  of  Gowanus  Greek  and  Bay  was 
originally  only  from  7  to  12  feet  at  mean  low  water,  which  was  wholly 
insufficient  for  the  passage  of  vessels  employed  in  the  oommerce  of  the 
district. 
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The  plan  of  improvement  adopted  in  1881  provided  for  giving  a  depth 
of  18  feet  to  the  channels  in  the  bay  leading  up  to  the  month  of  the 
creek  on  both  the  north  and  the  south  sides,  and  for  carrying  the  im- 
provement with  the  same  depth  np  the  creek  to  Hamilton  Avenue 
Bridge,  a  distance  of  1  mile. 

The  channel  widths  were  to  be  200  feet,  except  for  the  last  few  hun- 
dred feet  up  to  the  bridge,  in  which  distance  the  width  would  gradually 
increase. 

The  estimated  cost  of  this  improvement  was  $192,654.90.  The  amount 
appropriated  to  June  30, 1888,  was  $72,500. 

The  amount  expended  to  the  close  of  the  fiscal  year  ending  June  30, 
1888,  was  $72,436.69,  and  at  that  date  the  channel  on  the  north  side 
(Bed  Hook  Channel),  running  around  the  Erie  Basin  to  the  mouth  of 
the  creek,  and  thence  into  the  creek  as  far  as  Court  street,  had  been 
completed  200  feet  wide  and  18  feet  deep,  mean  low  water,  and  the 
Crowanus  Creek  Channel  had  been  carried  to  Halleck  street,  40  feet 
wide,  and  15  feet  deep :  and  the  channel  on  south  side  (Bay side  Chan- 
nel) had  been  completed  for  the  full  projected  width  of  200  feet,  and 
depth  of  18  feet,  to  a  point  2,000  feet  south  of  the  mouth  of  the  creek. 
These  channel  dimensions  were  regarded  too  small  to  accommodate  the 
largest  sea-going  vessels,  and  an  estimate  was  made  in  the  annual  re- 
port for  18^  for  enlarging  the  two  former  channels,  so  that  they  should 
have  each  a  width  of  400  feet  where  possible,  and  a  depth  of  21  feet, 
mean  low  water,  at  an  estimated  cost  of  $600,000. 

The  act  of  August  11, 1888,  appropriated  $60,000  for  continuing  the 
improvement  by  widening  the  Bed  Hook  Channel  to  400  feet,  and  deep- 
ening it  to  21  feet  mean  low  water,  from  the  foot  of  Percival  street  to 
the  entrance. 

The  work  was  let  to  contract  February  21, 1889,  for  the  removal  of 
300,000  cubic  yards  of  materials,  to  open  a  channel  100  feet  wide  and 
21  feet  deep,  mean  low  water,  extending  from  the  entrance  to  the  foot 
of  Percival  street,  and  to  provide  a  turning  ground  for  vessels  by  ex- 
cavating the  triangular  slips  below  and  adjacent  to  the  latter  point. 
Work  t^gan  under  the  contract  April  16, 1889,  and  up  to  the  close  of 
the  fiscal  year,  38,938  cubic  yards  has  been  removed,  and  the  improved 
channel  has  been  carried  25  feet  wide  and  21  feet  deep,  np  to  Percival 
street,  Brooklyn. 

The  wrecks  of  two  canal-boats  were  removed  from  the  channel  by 
contract  in  June,  1889,  for  the  gross  sum  of  $450. 

The  amount  expended  during  the  fiscal  year  ending  June  30. 1889, 
was  $4,411.66,  exclusive  of  outstanding  liabilities,  and  was  applied  in 
the  execution  of  the  foregoing  works. 

An  appropriation  of  $60,(lM  is  recommended  for  continuing  the  proj- 
ect now  in  progress  for  widening  the  Bed  Hook  Channel  to  400  feet, 
and  increasing  the  depth  to  21  feet,  mean  low  water,  and  deepening 
to  21  teet,  mean  low  water,  the  Oowanus  Creek  Channel  up  to  the  foot 
of  Percival  street,  Brooklyn. 

July  1, 1688,  amonnt  available |63.31 

'Amount  appropriated  by  act  of  AngnBt  11, 1888 60,000.00 

"~60, 063. 31 
July  1, 1889,  amount  expended  during  fiscal  year,  ezclnsive  of 

liabilities  outstanding  Jaly  1, 1888 $4,411.66 

July  1. 1889,  ontstanding  liabilities 3,826.66 

July  1, 1889,  amount  covered  by  existing  contracts 48, 296. 47 

56,534.79 

Joly  1,1889,  balance  available 3^528?^ 
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{Amount  (estimated)  required  for  completion  of  existing  project $540, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  nne  30, 1891    60, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  E  S.) 

9.  I^ew  York  Rarhor. — Before  the  improvement  of  the  main  entrance 
into  New  York  Harbor  was  undertaken  by  the  United  States,  the  least 
depth  in  mid-channel  on  the  bar  was  23.7  feet,  at  mean  low  water,  and 
the  same  depth  coald  be  carried  across  three  other  shoals  between  the 
bar  and  deep  water  in  the  harbor. 

A  large  proportion  of  the  vast  commerce  of  the  port  which  is  carried 
on  in  vessels  of  great  dranght  could  only  cross  these  shoals  at  or  near 
high  water. 

The  project  for  the  improvement  of  Gedney's  Channel  was  approved 
by  the  Secretary  of  War  in  December.  1884,  and  its  extension  to  cover 
the  whole  of  the  main  entrance  to  tlie  harbor  received  his  approval 
December  27, 1886. 

It  provides  for  dredging  a  channel  1,000  feet  wide  and  30  feet  deep  at 
mean  low  water,  from  deep  water  below  the  Narrows  through  the  Main 
Ship  Channel  and  Gedney's  Channel  to  deep  water  outside  the  bar; 
maintaining  this  channel,  should  it  be  necessary,  eitiier  by  i)eriodical 
dredging  or  by  contracting  the  entrance  by  the  construction  of  a  dike 
running  across  the  shoals  from  Coney  Island  side,  with  suitable  protec- 
tion for  the  head  of  Sandy  Hook  to  prevent  its  being  scoured  away  by 
the  increased  current. 

The  estimated  cost  of  obtaining  the  dredged  channel  is  $1,490,000  for 
dredging  4,300,000  cubic  yards;  and  the  entire  cost  of  the  improve- 
ment, should  the  contraction  works  prove  to  be  necessary,  is  estimated 
at  between  $5,000,000  and  $6,000,000. 

Under  this  project  an  extended  survej^  of  the  lower  bay  had  been 
made  on  which  the  method  of  improvement  was  based. 

The  amount  expended  ui>ou  the  entire  channel  from  below  the  Nar- 
rows to  the  sea,  up  to  June  30, 1888,  was  $345,421.10,  exclusive  of  out- 
standing liabilities. 

At  that  time  tJie  channel  over  the  bar  in  Gedney's  Channel  was  500 
feet  wide  and  26  feet  deep  at  mean  low  water,  and  over  the  shoal,  west 
of  Flynn's  Knoll,  in  the  Main  Ship  Channel  it  was  500  feet  wide  and 
25.4  feet  deep  at  mean  low  water. 

During  the  year  work  has  progressed  satisfactorily,  with  three  ma- 
chines by  the  Joseph  Edwards  Dredging  Company,  and  one  machine  by 
Brainard  Brothers.  The  aggregate  number  of  yards  removed  by  the 
contractors  was  1,394,777  cubic  yards,  of  which  number  266,200  cubic 
yards  were  removed  from  Gedney^s  Channel,  353,179  cubic  yards  from 
Bayside  Channel,  and  775,338  cubic  yards  from  the  Main  Ship  Channel 
west  of  Flynn's  Knoll. 

The  amount  expended  during  the  fiscal  year  ending  June  30, 1889, 
was  $335,971.89,  exclusive  of  outstanding  liabilities. 

As  the  result  of  this  work  a  survey  made  in  June,  1889,  shows  that 
the  channel  over  the  bar  in  Gedney's  Channel  is  now  500  feet  wide, 
with  a  least  depth  of  30  feet  at  mean  low  water;  in  Bayside  Channel 
1,000  feet  wide,  with  a  least  depth  of  30  feet  at  mean  low  water,  and  in 
the  Main  Ship  Channel,  west  of  Flynn's  Knoll,  350  feet  wide  and  a  least 
depth  of  30  feet  at  mean  low  water.  In  the  latter  channel  the  29  foot 
channel  has  a  width  of  500  feet,  and  in  the  Bayside  Channel  the  North- 
west shoal  southeast  of  red  buoy  has  been  entirely  removed  to  the 
depth  of  30  feet  mean  low  water. 
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The  amonnt  needed,  oatside  of  existing  appropriations,  to  complete 
existing  project  by  extending  northward  the  improved  channel  1,000 
feet  wide  and  30  feet  deep,  mean  low  water,  to  connect  with  the  30 
feet  below  the  Narrows  is  $160,000,  and  this  amount  could  be  well 
expended  in  the  next  fiscal  year. 

July  1,  1888.  amoanfe  available  (inolasive  amount  ooyered  by  con  tracts 

July  1,1888) 1544,110.95 

Amount  appropriated  by  act  of  August  11,  1888 380,000.00 

9;S4,110.95 
July  It  1889,  amount  expended  during  fiscal  year^  exoluslTe 

of  liabilities outstandiufirjaly  1, 1U88 $335,971.89 

July  1,  1889,  outstanding  liabilities 66,550.80 

July  1, 1889,  amount  covered  by  existing  contracts 206, 006. 86 

608,629.56 

July  1,  1889,  balance  available 315,581.40 

{Amount  (estimated)  required  for  completion  of  existine  project 160, 000. 00 
Amountthatcan  be  profitably  'expended  infiscal  year  ending  June  30, 1891  160, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  the  river 
and  harbor  acts  of  1866  and  1867. 

(See  Appendix  E  9.) 

10.  Baritan  Bay^  New  Jersey. — ^Baritan  Bay  forms  the  western  part 
of  the  large  triangular  bay  inclosed  between  Sandy  Hook,  the  New 
Jersey  shore,,  and  Staten  Island. 

The  channel  undergoing  improvement  lies  to  the  southeast  of  Se- 
guin^s  Point,  on  the  south  shore  of  Staten  Island.  At  the  time  of  the 
original  survey,  August,  1880,  the  least  depth  on  the  shoal  lying  be- 
tween the  21-foot  curve  at  Seguine^s  Point  and  the  21-foot  curve  at  the 
head  of  the  bay  was  14^  feet  mean  low  water.  The  project  of  improve- 
ment, based  upon  the  survey,  provided  for  a  channel  across  the  shoal 
300  feet  wide  and  21  feet  deep  mean  low  water  at  an  estimated  cost  of 
$126,500. 

The  project  was  modified  in  1885,  extending  the  improvement  by 
providing  for  a  channel  of  equal  width'  and  depth  over  the  shoals  in 
the  vicinity  of  Ward's  Point,  Staten  Island,  where  the  original  depth 
wae  19  feet  mean  low  water,  so  as  to  give  a  navigable  channel  21  feet 
deep  mean  low  water,  up  to  Perth  Amboy,  and  one  300  feet  wide  and 
15  feet  deep,  mean  low  water,  from  Great  Beds  Light  to  South  Amboy, 
where  the  original  depth  was  12^  feet,  mean  low  water,  at  an  estimated 
cost  of  $236,000  for  the  entire  work  from  the  beginning,  which  esti- 
mate was  again  increased  in  1888  to  $240,000  to  provide  for  removal  of 
deposits  which  had  taken  place  in  the  interval  of  three  years.  The 
amount  appropriated  to  date  is  $182,500.  The  amount  expended  upon 
the  modified  project  up  to  the  close  of  the  fiscal  year  ending  June  30, 
1888,  was  $153,557.15.  At  that  date  the  channel  was  300  feet  wide  and 
21  feet  deep,  mean  low  water,  from  Perth  Amboy  to  the  bend  at  Great 
Beds  Light,  and  315  feet  wide  and  21  feet  deep  across  the  crest  of  the 
shoal  in  the  channel  leading  from  the  bend  towards  Segnine's  Point, 
but  the  funds  were  not  sufficient  to  complete  the  work. 

The  channel  eastward  of  Segnine's  Point  had  a  depth  not  exceeding 
18  feet,  mean  low  water.  The  channel  leading  to  South  Amboy  had 
not  been  begun.  The  amount  expended  during  the  fiscal  year  ending 
June  30, 1889,  was  $610.30  (exclusive  outstancUng  liabilities),  for  sur- 
veying, advertising,  and  office  expenses.     A  contract  is  in  force  for 
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dredging  120,000  cubic  yards  of  material  from  the  two  channels  leading 
to  Perth  Amboy  and  South  Amboy,  the  amount  of  money  applicable 
for  expenditure  upon  the  channel  leading  to  8outh  Amboy  being  lim- 
ited to  $8,000.    Work  under  the  contract  will  begin  in  July. 

The  channel  from  the  deep  water  at  the  head  of  Baritan  Bs^,  past 
Seguine's  Point  to  Perth  Amboy,  exceeds  5  miles  in  length,  is  crooked, 
and  is  subject  to  constant  shoalings.  As  the  amount  appropriated,  any 
one  year,  for  the  execution  of  the  project  was  much  less  than  the  esti- 
mated cost  of  the  improvement,  and  as  the  channel  excavated  under 
each  appropriation  was  impaired  by  shoaling  in  a  greater  or  less  degree 
before  work  was  resumed  under  the  succeeding  appropriation,  the  pre- 
vious estimates  for  this  improvement  have  little  value  and  can  not  be 
used  for  determining  the  amount  required  for  completing  the  project  at 
this  date.  The  estimated  cost  for  completing  the  project,  if  all  the  re- 
quired money  could  be  made  available  at  this  time,  is  $175,375. 

A  survey  was  made  in  July,  1888,  along  the  shoal  parts  of  the  chan- 
nel leading  to  Perth  Amboy,  and  at  that  time  the  channel  from  Ward's 
Point  eastward  to  buoy  No.  8  was  300  feet  wide  and  21  feet  deep,  mean 
low  water ;  from  No.  6  to  Prince's  Bay  the  width  was  the  same,  and 
the  depth  20  feet  mean  low  water,  and  fh>m  Seguine's  Point  eastward 
over  the  shoal  the  channel  was  18  feet  deep  only,  and  the  width  was 
irregular,  varying  from  100  feet  to  300  feet. 

The  channel  leading  to  Perth  Amboy  should  be  deepened  as  early  as 
practicable  to  21  feet  mean  low  water,  and  that  to  South  Amboy  to  15 
feet  mean  low  water,  as  the  project  provides. 

An  appropriation  of  $50,000  is  recommended  for  continuing  the  pro- 
ject of  improvement  under  the  revised  estimate. 

Jnly  1, 1888,  amount  available $1,007.72 

Amoant  appropriated  by  act  of  Aagust  11, 1888 $25,000.00 

26,007.72 

July  1,  1889,  amount  expended  daring  fiscal  year,  exolnsive  of 

liabilities  outstanding  July  1,  1888 $610.30 

July  1,  1889,  amount  covered  by  existing  contracts 522, 200. 00 

22.810.30 


July  1,  1889,  balance  available 3,197.42 


< 


'Amount  (estimated)  required  for  completion  of  existing  project 175, 375. 00 

Amount  that  can  be  profitably  expended  in  fiscal  yearending  J  une30, 1891    50, 000. 01 
Submitted  in  compliance  with  requirements  of  sections  2  of  tbe  river 
and  harbor  act^  of  1866  and  1867. 

(See  Appendix  E  10.) 

11.  Removing  sunken  vessels  or  craft  obstructing  or  endangering  naviga- 
tiofi^ — (1)  Steamer  AtUis,  New  York  Harbor. — This  steamer  was  sunk  by 
collision  with  a  ferry-boat  October  23, 1888,  off  Barclay  street^  New 
York  City.  The  ownerstave  employed  the  Merritt  Wrecking  Com- 
pany, of  New  York,  to  remove  the  vessel,  who  are  stifl  engaged  upon 
the  work.  Sealed  proposals  for  removing  the  ve^el  were  received, 
after  public  advertisement,  May  4,  1889,  and  the  contract  will  be 
awarded  to  William  B.  Chapman,  the  only  bidder,  should  the  owners 
abandon  the  vessel  after  an  unsuccessful  effort  to  raise  her. 

(2)  Two  canal-boats  were  removed  June,  1889,  from  the  Oowanus 
Channel,  under  contract  with  the  Atlantic  Dredging  Company,  of  New 
York,  for  the  gross  sum  of  $450,  the  expenses  being  charged  to  the  ap- 
propriation for  that  improvement. 

(See  Appendix  E  11.) 
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EXAMINATIONS  AND  SURVEYS  FOR  IMPROVEMENT,  1 0  COMPLY  WITH 
REQUIREMENTS  OF  THE  RIVER  AND  HARBOR  ACT  OF  AUGUST  11. 
1888. 

The  required  preliminary  examination  of  Tarrytown  HarhoVj  New 
Ywrlc^  was  made  by  the  local  engineer  in  charge,  Captain  Derby,  and 
reported  by  him  as  not  worthy  of  improvement,  with  facts  and  reasons 
for  SQch  opinion.  The  Chief  of  Engineers,  concorring  in  the  concla- 
sion  reached  in  this  instance,  has  given  no  instractions  to  make  fur- 
ther survey  with  the  view  to  its  improvement. 

(See  Appendix  E  12.) 

The  act  also  provides  for  an  examination  or  survey /rom  the  pier  Lithe 
[pier  line]  to  the  main  channsl^  a  distance  of  about  1,650  feet^  and  700  feet 
north  by  northeast  from  Ellis  Island  for  a  ship-channel  or  basin  between  the 
deep  water  of  Hudson  River  and  Ellis  Island.  This  provision  of  the  act 
is  thought  to  have  been  complied  with  in  the  information  submitted  in 
reports  on  preliminary  examination  and  survey  for  a  ship-channel  be- 
tween Jersey  City  and  Ellis  Island^  New  YorJcy  which  were  submitted  to 
Congress  at  its  last  session  and  published  in  House  Ex.  Doc.  ISo.  107, 
Fiftieth  Congress,  second  session. 

(See  also  Appendix  E  13.) 

It  appearing  from  the  report  of  the  preliminary  examination  made  by 
the  local  engineer  that  the  following  localities  are  worthy  of  improve- 
ment^ and  the  public  necessity  therefor  being  apparent  from  the  facts 
and  reasons  reported,  which  are  concurred  in  by  the  Chief  of  Engi- 
neers, Lieutenant  Colonel  Gillespie  was  charged  with  their  survey,  the 
results  of  which  will  be  submitted  when  received. 

1.  Wappinger^s  Creek^  New  Yorkjfrom  Wappinger^s  FaUs  to  its  mouth, 

2.  East  River  J  New  Yorhy  with  a  view  to  the  removal  of  a  ledge  of  rocks 
in  the  same^from  the  foot  of  Broome  street  to  the  foot  of  Twenty-third 
streetj  in  New  York  City. 

IMPROVEMENTS  OF  SHEEPSHEAD  ANB  OANARSIE  BATS,  AND  SUM- 
PAWANU8  INLET,  NEW  YORK— OF  ARTHUR  KILL,  NEW  YORK  AND 
NEW  JERSEY— OF  CHANNEL  l^BTWEEN  8TATEN  ISLAND  AND  NEW 
JERSEY— OF  RIVERS  IN  NORTHERN  NEW  JERSEY,  AND  OF  TH£  HAR- 
BOR OF  KEYPORT. 

Officer  in  charge,'Capt.  Thos.  L.  Casey,  Corps  of  Engineers.  Division 
engineer,  Col.  H.  L.  Abbot,  Corps  of  Engineers. 

1.  Sheepshead  JBay,  New  York^  in  charge  of  Lieut.  Col.  Walter  McFar- 
land,  Corps  of  Engineers^  until  July  22,  1888,  after  which  in  temporary 
charge  of  Copt  Oeorge  McC.  Derby^  Corps  of  Engineers^  until  Decem- 
bers^ J  888. — The  original  condition  of  the  navigable  channel  was,  for 
the  entrance  a  depth  of  a  little  over  2  feet  at  mean  low  water,  and  for 
the  interior  channel  not  less  than  4  feet,  except  at  two  narrow  bulk- 
beads  across  said  channel. 

The  originally  adopted  project  (1879)  was  to  deepen  the  entrance  by 
means  of  converging  jetties,  and  to  improve  the  interior  channel  by 
longitudinal  dikes,  so  placed  as  in  some  instances  to  form  tidal  reser- 
voirs for  the  scour  of  the  channel.  The  project  was  revised  in  1881, 
and  provides  for  excavating  a  channel  at  the  outlet  100  feet  wide  and  6 
feet  deep  at  mean  low  water,  to  connect  the  bay  with  Dead  Sorse  Iplet, 
luu}  to  dredge  the  interior  channel. 
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The  amount  expended  under  the  revised  project  to  end  of  the  fiaeal 
year  ending  June  30, 1888,  was  $15,882  44. 

An  examination  made  in  March,  1889,  shows  that  the  channel  has 
been  slowly  improving  since  the  permanent  outlet  into  Dead  Horse  In- 
let was  dredged  in  1884-^86.  A  5-foot  channel  over  60  feet  wide  exists 
as  far  as  Hog  Greek,  a  distance  of  4,500  feet  from  the  entrance. 

The  expenditures  during  the  fiscal  year  ending  June  30, 1889,  amount 
to  (1,022.41,  for  surveying,  administration,  and  part  purchase  of  tug- 
boat. 

July  1,  1888,  amount  available $5,117.56 

Amount  appropriated  by  act  of  August  11,  1888 5,000.00 

10, 117. 56 
July  1,  1889,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1, 1888 $1,022.41 

July  1,  1889,  outstanding  liabilities 60.75 

July  1, 1889,  amount  covered  by  existing  contracts 8, 000. 00 

9.083.16 

July  1,  1889,  balance  available 1,034.40 

Amount  (estimated)  required  for  completion  of  existing  project 8, 200. 00 

Submitted  in  compliance  with  requirements  of  sections  '^  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  F  1.) 

2.  Canaraie  Bay^  New  York. — In  charge  of  Lieut.  Col.  Walter  McFar- 
land,  Corps  of  Engineers,  until  July  22, 1888,  after  which  in  temporary 
charge  of  Capt.  George  McC.  Derby,  Corps  of  Engineers,  until  Decem- 
ber 6, 1888.  The  original  condition  of  the  channel  leading  to  Canarsie 
answered  to  a  depth  of  4 J  feet  mean  low  water. 

The  original  project  adopted  in  1879,  provides  for  obtaining  a  navi- 
gable channel  6  feet  deep  at  mean  low  water  from  Canarsie  Landing  to 
the  deep  water  in  Jamaica  Bay,  by  means  of  diking  and  the  formation 
of  a  tidal  basin.  In  the  Annual  Report  of  the  Chief  of  Engineers 
1880,  Part  1,  page  574,  General  Newton  expressed  doubt  as  to  ade- 
quate appropriations  being  made  for  carrying  out  the  authorized 
project,  and  suggested  that  dredging  be  tried  as  an  expedient. 

The  amount  expended  to  the  close  of  the  fiscal  year  ending  June  30, 
1888,  was  $24,563.63.  With  this  amount  a  pile-dike  1,058  feet  long  has 
been  built  on  the  north  side  of  the  outer  end  of  the  channel,  and  a 
channel  from  5  to  6  feet  deep  and  from  50  to  125  feet  wide  has  been 
kept  open  from  the  6  foot  curve  in  Jamaica  Bay  to  the  dock  at  Ca- 
narsie Landing. 

There  has  been  expended  during  the  fiscal  year  ending  June  30, 18S9, 
$16,827.11 ;  with  this  amount  a  pile-dike  820  feet  long  was  built  on  the 
south  side  of  the  channel,  and  the  channel  dredgfd  to  a  depth  of  6  feet 
mean  low  water,  with  a  width  of  from  50  to  125  feet  from  the  Canarsie 
Landing  to  the  deep  water  in  Jamaica  Bay,  and  a  cut  100  feet  long,  50 
feet  wide,  and  6  feet  deep  was  made  on  the  east  side  of  the  steamboat 
landing  at  Canarsie  for  the  convenience  of  the  steam-boats  in  taming. 

July  1,  1888,  araonnt  ayailablo $46.87 

Amonnt  appropriated  by  act  of  August  11,  1888 10,000.00 

10, 046. 87 
July  1,  1889,  amount  exi>ended  during  fiscal  year,  exclusive  of 

liabilitiesontstandingJuly  1,1888 18.437.61 

July  li  1889,  outstanding  liabilities 2.00 

8,439.61 

July  1,  1889,  balance  available 1,H07.86 
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(Amonnt  (esfcimated )  required  for  completion  of  existing  project $45, 000. 00 
Amoant  that  can  be  proiitably  expcDded  in  fiscal  year  ending  June  30, 1891    10, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acta  of  1866  and  1867. 

(See  Appendix  F  2.) 

3.  Stimpawanus  Inlet^  New  York. — In  charge  of  Lieut.  Col.  Walter 
McFarland,  Corps  of  Engineers,  until  July  22,  1888,  after  which  in 
temporary  charge  of  Capt.  (George  McC.  Derby,  Corps  of  Engineers, 
untU  December  6, 1888.  The  channel  depth  at  the  time  of  the  adop- 
tion of  the  project  varied  from  5  feet  in  the  bay  at  mean  low  water  to 
2  feet  at  the  wharf  at  the  mouth  of  the  creek,  a  distance  of  a  little  over 
half  a  mile. 

The  project  for  the  improvement  of  this  inlet,  known  locally  as  Sum- 
pawams  Creek,  adopted  in  1880,  provided  for  dredging  a  channel  about 
4,iK)0  feet  long,  and  from  100  to  150  feet  wide  and  5  feet  deep  at  mean 
low  water,  beginning  at  the  5-foot  curve  in  the  Oreat  South  Bay  and 
extending  up  to  the  town  of  Babylon,  Long  Island. 

The  amount  expended  under  this  project  to  June  30,  1888,  was 
$6,928.12,  with  which  a  channel  75  feet  wide  and  5  feet  deep  from  the 
steam-boat  wharf  to  a  point  750  feet  below  it,  was  dredged,  besides 
dredging  two  cuts,  each  25  feet  wide,  alongside  of  the  wharf. 

Outside  of  the  cuts  so  made  and  extending  to  the  5-foot  curve  in  the 
bay  a  shoal  was  left,  on  which  the  depth  was  only  about  4f  feet. 

An  examination  made  in  1886  showed  that  since  the  last  dredging 
was  done,  in  1883,  both  the  cut  and  the  flat  outside  had  shoaled  from  6 
inches  to  1  foot,  the  depth  in  the  cut  being  about  5  feet,  while  on  the 
flat  it  was  from  4  to  4^  feet.  This  was  to  have  been  anticipated,  as 
appears  by  the  preliminary  report  made  by  General  Newton.  The 
5-foot  curve  in  the  bay  was  about  1,500  feet  from  the  steam-boat  wharf, 
but  inside  this  curve,  for  about  750  feet,  towards  the  wharf,  lay  the  flat. 

The  commerce  of  Sumpawams  Creek  is  essentially  that  of  Babylon, 
a  small  town  of  from  3,000  to  5,000  inhabitants,  one  mile  above  the 
mouth  of  the  creek,  depending  almost  entirely  upon  the  summer  trade 
of  the  hotels  and  cottages  along  the  north  shore  of  Oreat  South  Bay 
and  on  Fire  Island  Beach. 

The  commerce  of  Babylon  by  water  has  been  decreasing,  apparently 
because  the  Long  Island  Railroad  has  taken  away  the  seagoing  busi- 
ness. Babylon  itself  has  improved,  and  has  become  a  fashionable 
summer  resort.  At  present  its  commerce  by  sea  is  carried  on  by  three 
passenger  steam-boats,  drawing  from  4  to  5  feet,  and  running  in  summer 
to  Fire  Island  Beach ;  three  schooners,  drawing  from  5  to  5^  feet,  carry- 
ing brick,  lime,  lumber,  and  other  heavy  freight  to  Babylon  the  year 
round ;  100  sloops  and  pleasure-boats,  drawing  from  1  to  2  feet  of  water, 
taking  out  sailing  and  fishing  parties  during  the  summer,  of  which  seven 
or  eight  remain  in  use  during  the  winter,  fishing  and  taking  oysters  and 
clams  to  Patchogue,  Sayville,  and  New  York. 

The  expenditures  during  the  fiscal  year  ending  June  30, 1889,  amount 
to  $54.75,  for  office  expenses. 

Jnly  1, 1888,  amount  available 171.88 

Jnly  1,  1889,  amoant  expended  doring  fiscal  year,  exolnsive  of  liabilities 
ontstanding  Jnly  1, 1888 54.75 

Jnly  1, 1889,  balance  available 17.13 

C  Amoant  (estimated)  required  for  completion  of  existing  project 16, 115. 00 

<  Sabmitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  F  3.) 
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4.  Arthur  Kill,  New  Toric  and  New  Jersey. — ^This  is  a  new  work,  the 
appropriation  for  which,  amounting  to  $10,i>(K),  is  in  the  act  of  Aagast 
11, 1888. 

The  improvement  consists  for  the  present  entirely  in  the  remoTal  of 
a  point  of  land  near  and  t#  the  soath  of  the  8taten  Island  Bridge,  for 
the  purpose  of  straightening  the  channel,  in  order  that  the  currents 
may  be  directed  more  truly  in  a  direction  perpendicular  to  the  draw- 
span  of  the  bridge,  thus  facilitating  the  passage  of  long  tows. 

Certain  legal  difficulties  have  presented  themselves,  involving  the 
purchase  of  the  land  in  question,  and  the  matter  has  been  placed  in 
the  hands  of  the  United  States  district  attorney. 

At  the  close  of  the  fiscal  year  no  agreement  had  been  reached, 
although  it  was  thought  that  a  final  adjustment  would  be  obtained 
by  condemnation  in  about  two  weeks.  Upon  the  completion  of  the 
legal  proceedings  it  is  the  intention  to  proceed  with  the  work  of  im- 
provement immediately. 

The  expenditures  during  the  fiscal  year  amount  to  $974.35,  for  admin- 
istration and  part  purchase  price  of  tug-boat. 

Amonnt  appropriated  by  act  of  Augnst  11,  1888 $10,000.00 

July  1, 1889,  amoant  expended  dnring  fiscal  year,  ezclasive  of  liabilities 
outstanding  July  1, 1888 974.35 

July  1, 1889,  balance  available 9,025.65 
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Amount  (estimated)  required  for  completion  of  existing  project 16, 500. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June30, 1891     16, 500. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  F  4.) 

5.  Channel  between  Staten  Island  and  New  Jersey,  in  charge  of  Lieut. 
Col.  Walter  McFarUmd,  Corps  of  Engineers,  until  July  22,  1888,  af^er 
which  in  temporary  charge  of  Capt  Oeorge  McC.  Derby,  Corps  of  Engi- 
neers, until  December  6, 1888. — Before  this  improvement  was  undertaken 
by  the  United  States  there  was  a  navigable  channel  having  a  minima m 
depth  of  9.2  feet  from  the  deep  water  in  Newark  Bay  to  Elizabethport. 

The  original  project  for  this  improvement  provided  for  obtaining,  by 
means  of  dredging  and  a  system  of  training-dikes,  of  a  channel  north  of 
Shooter's  Island  6,500  feet  long,  150  feet  wide,  and  16  feet  deep  at  mean 
low  wq.ter. 

Under  this  project  2,237  feet  of  dike  was  built.  Owing  to  the  opposi- 
tion mainly  of  the  company  engaged  in  the  transportation  of  freight 
through  the  Delaware  and  Earitan  Canal  a  resolution  was  passed  by  the 
legislature  of  the  State  of  New  York  January  22, 1875,  protesting  against 
the  projected  method  of  improvement.  Presumably  in  consequence  of 
these  resolutions,  a  Board  of  Engineers,  appointed  under  section  3,  act 
of  March  3, 1875,  to  examine  and  report  upon  a  plan  for  the  improve- 
ment of  the  channel,  convened  at  New  York  City  May  12, 1875,  and  on 
November  20, 1876,  sumbitted  to  the  Chief  of  Engineers  a  report  recom- 
mending that  a  channel  11  feet  deep  and  500  feet  wide  be  dredged  along 
the  general  lines  of  the  existing  channel.  The  project  was  again  modi- 
fied in  1880,  so  as  to  obtain  a  channel  400  feet  wide  and  13  feet  deep 
over  the  middle  200  fe^t  and  12  feet  deep  on  the  outer  100  feet  on  each 
side;  and,  in  addition,  if  found  necessary,  dikes  were  to  be  built  on  the 
opposite  sides  of  the  channel.  Subsequently  it  was  decided  to  give  the 
channel  13  feet  depth  for  its  full  width  of  400  feet. 

The  amount  expended  to  June  30,  1888,  was  $168,189.40.  In  its 
present  condition  the  channel  possesses  depths  of  from  13  to  20.7  feet, 
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mean  low  water,  throaghoat  its  length  through  widths  varying  from 
160  to  350  feet,  the  narrowest  portion  being  at  the  bend  at  the  Stake 
Light,  where  it  appears  to  be  least  stable. 

^o  work  has  been  done  during  the  fiscal  year,  with  the  exception  of 
office  work  and  surveying. 

The  expenditures  for  the  fiscal  year  amount  to  $2,123.33,  for  survey- 
ing, part  purchase  of  tug-boat,  and  office  expenses. 

Jaly  1, 1888,  amount  available $810.(50 

Amoont  appropriated  by  act  of  Aagiist  11, 1888 15,000.00 

15. 810. 60 

Joly  1,  1889,  amount  expended  during  fiscal  year,  exclusive  of 

Uabilitiea  outstanding  July  1, 1888 .' ^.-.  |2,123. 33 

July  1, 1889,  outstanding  liabilities 74.62 

July  1, 1889,  amount  covered  by  existing  contracts 12, 000. 00 

14,197.95 

Joly  1,1889,  balance  available 1,612.65 


^IM* 


(Amount  (estimated)  required  for  completion  of  existing  project 76, 000. 00 
Amount  that  oan  be  proutably  expended  in  fiscal  year  end  ing  June  30, 1891    30, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  F  5.) 

6.  Pa^aic  Biverj  New  Jersey^  in  charge  of  Capt  Oeorge  MoC.  Derby ^ 
Carps  o/UngineerSy  until  December  6, 1888. — ^This  river  is  being  improved 
under  two  separate  projects,  the  first  applying  to  the  river  above  Centre 
Street  or  Pennsylvania  Bailroad  Bridge,  [N'ewark,  as  far  as  Passaic,  a 
distance  of  8  miles,  and  the  second  to  the  lower  coarse  of  the  river,  from 
the  Centre  Street  Bridge  to  beyond  the  shoals  in  Newark  Bay,  a  distance 
of  7f  miles. 

1.  Above  Netoark. — ^Before  its  improvement  was  undertaken,  the  np- 

EBr  part  of  the  river  had  a  navigable  6-foot  channel,  except  at  Middle, 
elleville,  Rutherford  Park,  and  Holzman's  bars,  where  the  depths 
were  4.6  feet,  3.9  feet,  3  feet,  and  3.5  feet,  respectively. 

•The  project  of  improvement  was  adopted  in  1872,  and  provided  for  a 
channel  across  the  above  shoals  from  7^  to  6  feet  deep  at  mean  low 
water,  and  from  200  to  50  feet  wide,  to  be  obtained  by  dredging  and  dik- 
ing, at  a  cost  of  $123,924.  It  was  modified  in  1885  by  extending  the 
channel  below  Middle  Bar  1,500  feet  to  the  Erie  Bailroad  Bridge,  in- 
creasing the  estimate  to  $129,000. 

Under  this  project  $124,107.54  had  been  expended  to  June  30, 1888, 
and  channels  of  the  required  depth  had  been  dredged  from  60  to  75  feet 
wide,  excepting  for  a  distance  of  1,500  feet  above  the  Erie  Bailroad 
Bridge. 

There  has  been  no  work  done  on  the  upper  river  during  the  fiscal 
year,  the  necessary  dredging  plant  for  doing  the  work  purchased  in  ac- 
cordance with  the  approved  project  for  the  expenditure  of  the  allot- 
ment of  $7,500,  made  in  the  act  of  August  11, 1888,  not  having  been 
delivered  until  May  13, 1889.  The  condition  of  the  river  remains  un- 
changed. 

The  commerce  of  the  upper  part  of  the  river  was  valued  in  1884  at 
$1,032,000,  and  returns  representing  less  than  one-half  of  the  firms  along 
the  river  show  for  the  year  1887  a  commerce  vjdued  at  $721,119.  The 
number  of  vessels  passing  the  Centre  Street  Draw-bridge  during  the  year 
1888  was  10,773,  compared  with  10,040  in  1887,  and  6,271  in  1879. 
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Tbo  expeDditures  during  the  fiscal  year,  ainoontiug  to  ^3,708.92,  have 
been  for  part  purchase  of  dredging  plant  and  office  expenses. 

July  1,  1888,  amount  ftvailable (2,142.46 

Amonnt  appropriated  by  actof  Angost  11, 1888 7,500.00 

9,642.46 
Jnly  1,  1889,  amoant  expended  during  fiscal  year,  exolasive  of  liabilities 
oatstanding  Jnly  1, 1888 3,706.92 

July  1,  1889,  balance  available 5, 933.54 

(  Amount  that  can  be  profitably  expended  in  fiscal  year  ending^  June  30,1891      9, 000. 00 
<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(      harbor  acts  of  1866  and  1867. 

(See  Appendix  F  6.) 

2.  Belofjo  Newark. — The  lower  portion  of  the  river  from  Centre  Street 
Bridge  to  Newari^  Bay  was  first  surveyed  by  theEngineer  Department  in 
1879.  The  greatest  depth  in  the  channel,  at  a  point  above  the  £lbow 
Beacon,  was  only  7.1  feet,  and  in  many  places  tlkie  greatest  depth  was 
7.5  feet  at  mean  low  ^veater. 

A  project  was  adopted,  based  on  this  survey,  providing  for  obtaining 
by  diking  and  dredging  a  channel  200  feet  wide  and  10  feet  deep  at 
mean  low  water  from  the  Centre  Street  Bridge  to  Newark  Bay,  at  a  cost 
of  $232,876. 

This  project  was  modified  in  1884,  pursuant  to  the  river  and  harbor 
act  of  that  year,  providing  for  extending  the  dike  at  the  mouth  of  the 
river  into  the  bay,  a  distance  of  8,000  feet,  and  for  dredging  a  channel 
across  the  shoal  in  Newark  Bay  200  feet  wide  and  10  feet  deep  at  inean 
low  water,  increasing  the  original  estimate  to  $353,875. 

June  30,  1888,  $168,707.85,  exclusive  of  outstanding  liabilities,  bad 
been  expended  under  this  project,  the  dike  at  the  mouth  had  been  ex- 
tended about  2,200  feet,  making  a  total  length  of  6,205  feet.  The  chan- 
nel through  the  shoal  in  the  bay  had  been  dredged  to  the  required  di- 
mensions, as  also  the  channel  up  the  river  as  far  as  the  Newark  and 
New  York  Railroad  Bridge.  The  remainder  of  the  distance  to  the  Cen- 
tre Street  Bridge,  the  10-foot  channel  had  only  been  dredged  from  130  to 
100  feet  in  width.  These  results  had*  been  of  very  great  benefit  to  the 
large  commerce  of  the  river,  which  was  estimated  in  1884  at  1,200,000 
tons,  valued  at  $30,000,000. 

There  has  been  no  work  done  on  the  lower  river  during  the  fiscal  year, 
the  necessary  dredging  plant  for  doing  the  work,  purchased  in  accord- 
ance with  the  approved  project  for  the  expenditure  of  the  appropriation 
of  $27,500  made  in  the  act  of  August,  11, 1888,  not  having  been  de- 
livered until  May  13,  1889. 

The  condition  of  the  river  remains  unchanged,  the  channel  is  main- 
taining itself,  and  no  complaints  have  been  received  during  the  year. 

The  expenditures  during  the  fiscal  year,  amounting  to  $12,429.99,  have 
been  for  the  part  purchase  of  dredging  plant  and  administration. 

July  1, 1888,  amount  available $3,113.15 

Amountappropriatedby  actof  August  11,1888 27,500.00 

30, 613. 15 
July  1, 1889,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1888 $12,250.99 

Jnly  1, 1889,  outstanding  liabilities 92.63 

12,343.(52 

July  1, 1889,  balance  available 18,269.53 
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r  Amoant  (estimated)  required  for  completion  of  existing  project |1&4, 375, 00 

J  Amount  that  can  beprofitably  expended  in  fiscal  yearendiDgJunedO,1891.    60,000.00 
\  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
[     harbor  acts  of  1»66  and  1867. 

(See  Appendix  F  6.) 

7.  Elizabeth  River j  New  Jersey^  in  charge  of  Capt  George  McC.  Derby ^ 
Corps  of  Engineers^  until  December  6, 1888. — ^Tbis  stream,  which  is  2f 

.  miles  in  length  ixom  its  mouth  to  the  head  of  navigation  at  Broad 
street,  Elizabeth,  has  a  width  of  from  50  to  90  feet,  and  before  its  im- 
provement the  wharves  in  the  city  could  only  be  reached  at  high  water 
by  vessels  drawing  less  than  4  feet;  its  commerce  was  estimated  at 
45,000  tons  annnally.  The  range  of  the  tide  was  about  4.7  feet  at  its 
month,  and  3.4  feet  at  Bridge  street. 

The  project  for  the  improvement  was  adopted  in  1878,  and  provides 
for  obtaining,  by  dredging,  a  channel  60  feet  wide  and  7  feet  deep  at 
high  water  from  the  mouth  of  the  river  to  the  head  of  navigation,  at  an 
estimated  cost  of  $25,530. 

The  amount  expended  under  this  project  to  June  30,  1888,  was 
$26,721.74,  and  a  channel  had  been  dredged  to  the  required  depth  to 
within  1,000  feet  of  the  Broad  Street  Bridge.  A  slight  increase  in  the 
commerce  of  the  stream  had  been  observed. 

There  has  been  tio  appropriation  for  this  work  since  1882.  The  con- 
dition of  the  river  has  deteriorated  since  work  was  suspended.  When 
last  examined  vessels  drawing  5  feet  could  ascend  the  river  to  the  head 
of  the  dredged  channel  at  high  tide.  The  commerce  of  the  river  is 
about  30,000  tons,  but  no  substantial  increase  can  be  expected  while 
the  river  remains  in  its  present  condition.  A  coal-yard  established  in 
1887  is  doing  a  business  of  about  6,000  tons  annually. 

The  city  of  Elizabeth  has  a  population  of  about  33,000,  and  does  an 
active  commerce  over  two  important  lines  of  railroad,  a  considerable 
portion  of  which  would  take  the  water  route,  to  great  advantage,  if  ad- 
quate  facilities  existed.  It  is  stated  that  the  establishment  of  the  coal- 
yard  on  the  river  has  reduced  the  retail  price  of  coal  50  cents  per  ton. 

The  expenditures  for  the  fiscal  year  amount  to  $179.11  for  office  ex- 
penses. 

Jnly  1, 1888,  amount  available 1^8.26 

July  1, 1889,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  188a .' $179.11 

July  1,1889,  outstanding  liabilities : 23.40 

202.  ni 

Jnly  1,  1889,  balance  ayailable 75.75 

C  Amount  (estimated)  required  for  completion  of  existing  project 16, 160. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
I     harbor  acts  of  1866  and  1867. 

(See  Appendix  P  7.) 

8.  Bahtray  Biver,  New  Jersey^  in  charge  of  Capt  George  McC.  Derby ^ 
Corps  of  Engineers^  until  December  6. 1888. — In  its  original  condition 
the  Bahway  Eiver  had  a  depth  of  8  feet  and  more  at  mean  high  water 
from  its  mouth  to  Bricktown^l  miles ;  7  feet  to  Edgar's  Dock,  4^  miles ; 
4.4  feet  to  Milton  Avenue  Bridge,  4f  miles ;  and  4  feet  to  Main  Street 
Bridge,  5  miles,  in  the  town  of  Bahway.  Its  commerce  was  estimated 
at  120,000  tons,  and  three  attempts  bad  been  made  to  establish  a  line 
of  steam-boats  on  the  river,  bat  had  failed  on  account  of  the  bad  con- 
dition of  the  stream. 
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The  ori^nal  project  for  its  improvement  was  adopted  in  1878,  and 
provided  for  dredging  a  channel  125  feet  wide  and  8  feet  deep  at  high 
water  from  Bricktown  to  Milton  Avenae  Bridge,  and  100  feet  wide 
from  that  point  to  Main  Street  Bridge.  The  tide  rises  about  5  feet  at 
the  month  and  4  feet  at  the  head  of  navigation. 

Jnne  30,  1888,  $36,932.3H  had  been  expended  under  this  project, 
which  had  resulted  in  the  formation  of  a  channel  7  feet  deep  at  high 
watf'r,  and  from  100  to  50  feet  in  width  to  within  550  feet  of  the  head 
of  navigation.    It  has,  however,  not  proved  permanent. 

The  commerce  of  the  river  had  not  increased,  though  freight  rates  to 
Bahway  had  been  materially  reduced  as  a  result  of  the  improvement  of 
the  river. 

There  has  been  no  appropriation  for  this  work  since  1882. 

The  expenditures  for  the  fiscal  year  amount  to  $60.37  for  office  ex- 
penses. 

July  1,  1888,  amount  available $67.€T 

July  1,  1H89,  amount  expended  during  fiscal  year,  exclusive  of  outstand- 
ing liabilities  July  1,  1888 ; G0.37 

July  1,  1889,  balance  available 7.30 


! 


Amount  (estimated)  required  for  completion  of  existing  projeot 29, 250. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  F  8.) 

9.  Raritan  RiveTy  New  Jersey j  in  charge  of  Capt  Oeorge  McC,  Berby^ 
Corps  of  Engineers^  until  December  6,  1888. — Before  its  improvement 
by  the  United  States  the  Raritan  River  had  a  depth  of  8.5  feet  at  '*The 
Stakes,"  3  miles ;  of  6.6  feet  at  the  ^'Middle  Grounds,"  4 J  miles ;  of  7.5  feet 
at  Whiti^head's  Sand  Dock,  8^  miles ;  and  between  this  point  and  New 
Brnnswick,  12^  miles  above  the  mouth,  the  channel  was  obstructed  by 
a  number  of  rocky  shoals  with  depths  of  from  8.4  to  6.9  feet  at  mean 
low  water.  The  city  of  New  Brunswick  and  the  Delaware  and  Raritan 
Canal,  which  terminates  here,  together  with  extensive  brick-yards  on 
the  South  River,  did  a  large  commerce  on  the  stream,  estimated  in  1871 
at  3,053,857  tons  per  annum. 

The  present  project  was  adopted  in  1874,  and  provides  for  obtaining 
by  diking  and  dredging,  and  where  necessary'  by  drilling  and  blasting 
rock,  a  channel  200  feet  wide  and  10  feet  deep  at  mean  low  water,  from 
the  mouth  to  New  Brunswick,  at  a  cost  of  $2,093,662.05.  It  was  modi- 
fied in  1881  pursuant  to  the  river  and  harbor  act  of  March  3  of  that 
year  by  adding  to  it  the  dredging  of  the  South  Channel,  about  13,000 
feet  long,  100  feet  wide,  and  5^  feet  deep  at  mean  low  water,  from  Kear- 
ney's Dock  to  Crab  Island. 

Under  this  project  $456,674.58  had  been  expended  Jnne  30, 1888,  in 
construction  of  the  dikes  required  by  the  project  at  "The  Stakes" 
and  "Middle  Orounds,''  in  dredging  channels  200  feet  wide  and  12  feet 
deep  at  mean  low  water  at  these  points,  and  in  blasting  and  dredging  a 
channel  of  the  same  dimensions  across  the  rocky  shoal  at  Whitehead's 
Sand  Dock,  and  in  dredging  shoal  below  Martin's  Dock  to  a  depth  of  10 
feet,  mean  low  water,  and  width  of  from  25  to  75  feet.  Under  the  two 
special  allotments  made  for  it  in  the  acts  of  March  3,  1881,  and  August 
2, 1882,  the  south  channel  was  dredged  to  the  required  depth  for  a  dis- 
tance of  4,000  feet.  These  improvements  have  been  a  great  benefit  to 
navigation,  permitting  the  large  tows  in  use  on  the  river  to  reach  ai  point 
4  miles  below  New  Brunswick  at  all  stages  of  the  tide. 

The  expenditures  during  the  fiscal  year  amounted  to  $35,858.22 
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The  channel  from  above  Whitehead's  Sand  Deck  to  Martin's  Dock 
has  been  dredged  to  a  depth  of  10  feet,  mean  low  water,  and  width  of 
100  feet,  giving  a  continnoas  10-foot  channel,  100  feet  wide,  to  within  1§ 
miles  of  Kew  Brunswick.  The  construction  of  a  dike  at  the  ^^  Middle 
Grounds"  with  the  dredged  material,  the  projected  length  of  which  is 
3,260  feet,  has  been  begun.  The  dredging  of  a  channel  from  Acken's 
Wharf,  575  feet  long,  50  feet  wide,  and  6  feet  deep,  was  completed. 

A  dredging  plant  consisting  of  one  dipper-dredge,  three  dump-scows, 
and  one  tug-boat  has  been  purchased  and  .paid  for,  and  necessary  re- 
pairs made  to  the  steamer  Star. 

July  1,1888,  amoont  available 914,571.86 

AmonntappTopriatedby  actof  Angost  11,  1888 50,000.00 

64, 571. 86 
Joly  1, 1889,  amount  expended  dnring  fiscal  year,  exclusive 

of  liabilities  ootstondlDff  July  1,1888 ^ $35,672.66 

July  1, 1689,  ontsUnding  liabilities I,lb5.61 

36,858.27 

July  1,1889,  balance  available 27,713.59 

f  Amopnt  (estimated)  required  for  completion  of  existing  project 1, 572, 412. 05 

i  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1(«1 100,000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  F  9.) 

10.  South  River  J  New  Jersey,  in  charge  of  Capt  George  McC.  Derby  ^ 
Corps  of  JBngineerSj  until  December^,  1888. — Before  the  improvement  of 
this  stream  was  undertaken  by  the  United  States,  the  navigation  of  the 
lower  2  J  miles  of  its  course  had  been  abandoned  and  a  canal  dredged 
at  private  expense  from  a  short  distance  below  Washington  to  Sayre- 
ville  on  the  Baritan  River.  In  1880,  when  the  present  project  for  im- 
proving the  river  was  adopted,  the  month  of  this  canal,  on  account  of 
its  faulty  location,  had  shoaled  to  a  depth  of  4.6  feet  at  mean  low  water, 
and  the  best  depth  in  the  canal,  some  distance  above,  had  decreased  to 
3.3  feet.  Above  Washington  a  depth  of  2.7  feet  existed  to  Bissett's,  3| 
miles,  and  of  2.5  feet  to  Old  Bridge,  the  head  of  navigation,  6|  miles 
above  the  mouth  of  the  canal  at  Sayreville. 

The  present  project,  adopted  in  1880,  provides  for  closing  the  river 
below  the  head  of  the  canal,  correcting  the  direction  of  the  mouth  of 
the  latter,  and  obtaining  by  diking  and  dredging  a  depth  of  8  feet, 
mean  low  water,  to  Washington,  6  feet  to  Bissett's,  and  4  feet  to  Old 
Bridge,  straightening  the  channel  at  two  points  by  cutting  across  the 
meadow;  it  was  estimated  to  cost$194,695« 

The  amount  expended  under  this  project  to  June  30,  1888,  was  $60,- 
738.40,  with  which  the  direction  of  the  mouth  of  the  canal  had  been 
changed,  the  dikes  below  Washington  completed,  and  a  small  amount 
of  dredging  done  on  the  shoal  above  Washington.  A  shoal  at  the 
mouth  of  Washingtob  Canal  has  been  removed  and  a  channel  dredged 
60  feet  wide  through  the  canal  and  50  feet  wide  across  the  shoal  in 
the  river  below  Washington.  Vessels  drawing  6  leet  can  reach  Wash- 
ington at  mean  low  water. 

There  has  been  no  work  done  during  the  fiscal  year,  the  necessary 
dredging  plant  for  doing  the  work,  purchased  in  accordance  with  the 
approved  project  for  the  expenditure  of  the  appropriation  of  $5,000  in 
the  act  of  August  11, 1888,  not  having  been  delivered  until  May  13, 1889. 

The  condition  of  the  river  remains  unchanged.  The  commerce  of  the 
river  was  valued  in  1887  at  $872,778.    There  has  been  a  slight  increase 


< 
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in  the  export  of  brick  daring  the  past  year,  two  new  brick-yards  belDg 
in  operation. 

The  expenditures  daring  the  fiscal  year  amounting  to  $2,759.75  have 
been  for  part  purchase  of  dredging  plant  and  office  expenses. 

July  1,1888,  amount  available $291.66 

Amoant  appropriated  by  act  of  Aufpist  11,  1888 5,000.00 

5^291.66 
July  1,  1889,  amount  expended  during  fiscal  year,  ezclusiye  of 

liabilities  outetanding  July  1,  1888 $2,759.75 

July  1,  1889,  outstanding  liabilities 277.66 

3, 037. 41 

July  1,  1889, balance  available 2,254.25 

'Amount  (estimated)  required  for  completion  of  existing  project 128, 695. 00 

'  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  :^,  1891    10,000. 00 
Submitted  in  compliance  with  requirements  or  sections  2 of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  P  10.) 

11.  Shrewsbury  Biver^  New  Jersey^  in  charge  of  Copt  Qeorge  Mc^» 
Derby ^  Corps  of  Engineers^  until  December  6, 1888. — When  the'  present 
project  for  this  improvement  was  adopted  in  1879,  the  river  was  ob- 
structed by  a  number  of  shifting  sand-bars  which  had  caused  the  com- 
plete suspension  of  navigation  in  the  South  Branch,  and  only  per- 
mitted the  passage  of  vessels  engaged  in  commerce  up  the  North  Branch 
at  or  near  high  water.  A  considerable  trade  was  carried  on,  however, 
even  under  these  difficult  conditions. 

The  originally  adopted  project  for  the  improvement  was  to  dredge  a 
channel  6  feet  deep  at  mean  low  water,  and  from  300  to  150  feet  in 
width  across  the  shoals  from  the  mouth  to  Eed  Bank,  on  the  Korth 
Branch,  8  miles,  and  Branch  port  on  the  South  Branch,  9  miles;  main- 
taining these  channels  by  longitudinal  dikes.  This  project  has  not  been 
modified  as  to  the  end  sought,  but  estimates  of  the  diking,  dredging, 
and  cost,  have  been  increased  from  time  to  time. 

The  amount  expended  on  the  project  to  June  30, 1888,  was $200,128.58, 
exclusive  of  existing  contracts,  which  had  resulted  in  the  material  im- 
provement of  the  river,  the  commerce  of  which  had  been  more  than 
trebled  since  the  commencement  of  the  improvement. 

The  amount  expended  during  the  fiscal  year  ending  June  30,  1889, 
was  $10,104.87,  with  which  dike  C  4, 1,260  feet  long,  has  been  built  to 
the  height  of  extreme  low  water,  and  4  feet  wide  on  top,  except  for  a 
distance  of  30  feet  at  its  junction  with  dike  G,  where  it  was  only  raised 
2  feet  below  mean  low  water  to  permit  the  passage  of  row-boats.  Dike 
0  3  has  been  built  to  the  height  of  1  foot  above  mean  low  water,  and 
from  4  to  6  feet  wide  on  top,  and  the  cross-over  channel  at  Upper  Bocky 
Point  dredged  to  a  depth  of  7  feet,  mean  low  water,  for  a  width  of  lOO 
feet  by  the  dredging  plant  purchased  by  the  United  States  during  the 
fiscal  year. 

The  amount  paid  by  this  improvement  for  its  pro  rata  share  of  the 
dredging  plant  was  $4,339. 

July  1,  1888,  amonnt  available $1,354.12 

Amount  appropriated  by  act  of  Augnst  11,  1888 10,000.00 

11,354.12 
July  1,  1889,  amount  expended  during  fiscal  year,  exclusive  of 

liabiJi ties  outstanding  July  1,  1888 $7,087.57 

July  1,  1889,  outstanding  liabilities 998.72 

8.086.29 

July  1, 1889,  balance  available 3,267.83 


RIVER   AND   HARBOR   IMPROVEMENTS.  93 

' Amouut  (OHtimated)  reqoired  for  completion  of  existins  project  $40, 062, 00 

AuonnttbatcaDbeprofitablyezpeD€letlini}8cal.yearen(]ingJuiie30, 1891    20,000.00 
Sobmitted  in  compliance  with  reqnirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  F  11.) 

12.  K€yp<nii  Harbor j  New  Jersey j  in  charge  of  Capt.  George  McC.  Derby, 
Corps  of  Engineers^  until  December  6, 1888. — Key  port  Harbor  was  origi- 
Dally  accessible  at  low  water  only  to  vessels  drawing  less  than  4  feet. 
Before  its  improvement  was  undertaken  by  the  United  States  a  6-foot 
channel  bad  been  dredged  at  private  expense,  which  had  shoaled  in  1872 
to  5^  feet,  and  in  1882  to  6  feet,  the  range  of  the  tide  being  4.7  feet. 
A  large  commerce  was  carried  on,  however,  valued  at  (2,932,000. 

The  project  for  the  improvement  was  adopted  in  1873,  and  provided 
for  dredging  a  channel  4,700  feet  long,  8  feet  deep  at  mean  low  water, 
and  200  feet  wide  from  the  steam-boat  dock  to  the  8-foot  contoar  in  Bar- 
itan  Bay,  at  an  estimated  cost  of  $30,475.  The  revised  estimate  of  1884 
was  $40,475. 

The  amount  expended  under  this  project  to  June  30,  1888,  was 
$30,042.89,  with  which  a  channel  had  been  dredged  from  the  8-foot 
depth  in  Baritan  Bay  to  Keyport  Wharf,  a  distance  of  5,000  feet,  with 
a  width  of  200  feet  for  the  first  4,200  feei  and  160  feet  for  the  remainder. 

The  river  and  harbor  act  of  1888  made  no  appropriation  for  this  work. 

The  expenditures  for  the  fiscal  year  amount  to  $290.83  for  ofQce  ex- 
X>en8e8. 

Jnly  1,  1888,  amonnt  available 1427.11 

Jnly  1,  1889,  amount  expended  during  flaoal  year  exclusive  of 

liabilities  outstanding  July  1,  1888 (285.83 

Jnly  1,  1889,  ontstandiDg  liabilities 69.60 

355. 43 


July  1, 1889,  balance  available 71.68 


C  Amount  (estimated)  required  for  completion  of  existing  project 10, 000. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(      harbor  acts  of  1866  and  1867. 

(See  Appendix  F  12.) 

EXAMINATIONS  AND  SURVEYS  FOB  TMPEOVEMENT,  TO  COMPLY  WITH 
BEQUIBEMENTS  OF  THE  RIYEB  AND  HABBOB  ACT  OF  AUGUST  11, 
1888. 

The  required  preliminary  examination  of  East  Rockaway  Creek,  New 
Torhj  was  made  by  the  local  engineer  in  charge.  Captain  Derby,  and 
reported  by  him  as  not  worthy  of  improvement,  with  facts  and  reasons 
for  such  opinion.  The  Chief  of  Engineers,  concurring  in  the  conclusion 
reached  in  this  instance,  has  given  no  instructions  to  make  further  sur- 
vey with  the  view  to  its  improvement.    (See  Appendix  F  13.) 

It  appearing  from  the  report  of  the  preliminary  examination  made 
by  the  local  engineer  that  Hachensa^^k  River,  New  Jersey ,  from  the  lower 
bridge  at  the  town  of  Haokensack  to  the  Erie  Railway  Bridge,  is  worthy 
of  improvement,  and  the  public  necessity  therefor  being  apparent  from 
tiie  facts  and  reasons  reported,  which  are  concurred  in  by  the  Chief  of 
Engineers,  Captain  Casey  was  charged  with  its  survey,  the  results  of 
which  will  be  found  in  Appendix  F  14. 
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IMPROVEMENT  OF  DELAWARE  AND  SCHUYLKILL  RIVERS,  AND  OF 
RIVERS  IN  NEW  JERSEY— HARBOR  IMPROVEMENTS  IN  DELAWARE 
RIVER  AND  BAY — CONSTRUCTION  OF  PIER  AT  LEWES— DELAWARE 
BREAKWATER. 

Officer  in  cbarp^e,  Lieut.  Col.  Henry  M.  Boberts,  Corps  of  Engineers. 

1.  Def^iware  River^  Penmsylvania  and  New  Jersey. — Trenton,  the  head 
of  natural  navigation  on  the  Delaware  Eiver,  is  about  30  miles  above 
the  upper  part  of  the  port  of  Philadelphia.  In  its  original  condition 
this  part  of  the  river  was  obstructed  by  shoals  at  the  following  locali- 
ties: Between  Borden  town  and  Trenton,  a  distance  of  about  5  miles,  a 
narrow  and  circuitous  channel  existed,  which  carried  from  3  to  6  feet 
at  mean  low  water;  at  Kinkora  Bar,  about  9  miles  below  Trenton,  a 
shoal  carrying  from  7  to  8  feet,  and  at  Five  Mile  Bar,  at  the  upper  part 
of  Philadelphia,  a  shoal  across  the  Pennsylvania  channel  carrying  only 
3  or  4  feet  at  mean  low  water,  there  being  however  13  feet  of  water  pa«t 
Five  Mile  Bar  in  the  New  Jersey  channel  passing  south  of  Petty^s  Isl- 
and. 

Below  Philadelphia  the  river  in  its  original  condition  presented  ob- 
structions at  Mifflin  Bar  which  reduced  the  depth  at  mean  low  water  to 
17  feet,  at  Schooner  Ledge  and  Cherry  Island  Flats  to  18  feet,  at  Balk- 
head  Shoals  and  Dan  Baker  Shoal  to  about  20  feet. 

The  project  for  the  comprehensive  improvement  of  the  Delaware  River 
between  Trenton  and  the  upper  part  of  Philadelphia  has  not  yet  been 
considered.  Efforts  in  the  past  have  been  directed  toward  relieving 
commerce  from  the  obstructions  which  exist  in  the  upper  9  miles  of  the 
river,  or  that  part  between  Kinkora  Bar  and  Trenton.  A  detailed  sur- 
vey of  the  river  between  Bridesburg  and  Trenton  has  been  made  for 
thiE^  purpose  of  obtaining  the  necessary  data  for  determining  upon  a 
comprehensive  plan  for  the  permanent  improvement  of  the  river  be- 
tween Trenton  and  the  upper  part  of  Philadelphia  to  meet  the  require- 
ments of  commerce,  and  also  of  the  plan  adopted  for  the  improvement 
of  the  river  at  and  below  Philadelphia. 

Previous  to  1885  the  efforts  to  improve  the  river  between  Philadel- 
phia and  the  bay  have  been  confined  to  dredging,  except  at  Schooner 
Ledge,  where  solid  rock  has  been  removed,  under  appropriations  for 
special  localities,  and  also  under  general  appropriations  for  the  Dela- 
ware River  below  Bridesburg. 

A  Board  of  Engineers,  convened  by  direction  of  the  Secretary  of 
War  for  the  purpose  oi*  considering  the  subject  of  the  permanent  im- 
provement of  Delaware  River  and  Bay,  recommended,  under  date  of 
January'  23,  1885,  the  formation  of  a  ship-channel  from  a  point  opposite 
Philadelphia,  and  about  midway  between  the  American  Shipbuilding 
Company's  yard  and  the  Gas  Trust  Wharf  to  deep  water  in  Delaware 
Bay,  having  a  least  width  of  600  feet  and  a  depth  of  26  feet  at  mean 
low  water.  The  formation  of  such  a  channel  is  to  be  obtained,  except 
at  Schooner  Ledge,  where  rock  would  require  to  be  removed,  by  regu- 
lating the  tidal  flow  by  means  of  dikes,  with  recourse  to  dredging  where 
necessary  as  an  aid  to  such  contracting  and  regulating  works.  The 
estimated  cost  of  obtaining  a  channel  of  the  above  dimensions  i&  about 
$2,425,000,  which  covers  the  estimated  cost  of  the  permanent  improve- 
ment of  the  Delaware  River  between  the  upper  part  of  Philadelphia  and 
deep  water  in  the  bay.  The  entire  cost  ot  the  permanent  improvement 
of  the  river  between  Trenton,  X.  J.,  and  its  mouth  can  not  be  stated 
until  after  the  completion  of  the  project  and  estimate  for  its  improve- 
ipent  between  bridesburg  and  Trenton, 
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The  entire,  amount  expended  on  the  improvement  of  the  Delaware 
Biver  from  1836  to  Jane  30, 1888,  under  appropriations  both  for  special 
localities  and  the  general  river,  was  $1*691,564.89,  of  which  $103,494.67 
was  expended  on  that  part  of  the  river  between  Trenton  and  the  upper 
part  of  Philadelphia.  As  a  result  of  this  expenditure  there  had  been 
formed  at  the  latter  dat«  a  channel  of  navigable  width  and  7^  feet  deep 
at  mean  low  water  through  the  bars  between  Bridesburg  and  Borden- 
town;  a  channel  across  Five  Mile  Bar  7  feet  deep,  and  past  the  bar, 
between  its  south  side  and  Potty's  Island,  a  channel  9  feet  deep ;  a 
channel  450  feet  wide  and  from  24  to  26  feet  deep  through  the  shoal 
areas  at  Port  Richmond ;  a  channel  across  MifSin  Bar  250  feet  wide 
and  from  22^  to  23  feet  deep ;  a  channel  through  Schoouer  Ledge  330 
feet  wide  and  24  feet  deep,  except  overasmall  area  recently  discovered, 
where  the  depth  is  reduced  to  23  feet  at  mean  low  water;  a  chanuel 
through  Cherry  Island  Flats  from  200  to  450  feet  wide  and  from  24  to  26 
feet  deep,  and  a  channel  across  Bulkhead  Shoal  600  feet  wide  and  from 
20  to  21  feet  deep. 

The  channel  between  Philadelphia  and  Camden,  across  Smith's  Isl- 
and Bar,  had  been  improved  by  the  formation  of  a  dredged  cut  pro- 
tected by  revetment,  so  aa  to  give  a  channel  150 feet  wide  with  a  minimum 
depth  of  6^  feet  at  mean  low  water. 

During  the  fiscal  year  ending  June  30, 1889,  the  sum  of  $134,309.27, 
which  includes  the  liabilities  outstanding  June  30,  1888,  was  expended 
in  surveys,  examinations,  and  tidal  observations;  in  dike  construction 
at  Five  Mile  Bar,  Mifflin  Bar,  and  Beedy  Island,  in  dredging  at  Port 
Richmond,  Mifflin  Bar,  and  Bulkhead  Shoal,  and  rock  removal  at 
Schooner  Ledge  and  near  Otis  Street  Wharf,  Philadelphia,  making  a 
total  expenditure  since  1836  of  $1,825,874.16,  of  which  $473,874.16  has 
been  expended  on  present  project. 

At  Five  Mile  Bar  a  channel  about  200  feet  wide  and  8  feet  deep  at  mean 
low  water  exists,  which  is  the  result  of  the  action  of  the  dike  in  progress 
of  construction  between  Fisher's  Point  and  Potty's  Island.  The  exten- 
sion of  the  dike  both  in  length  and  height,  which  has  been  in  progress 
during  the  latter  part  of  the  fiscal  year,  is  expected  to  increase  the 
depth  of  the  present  8-foot  channel  over  Fite  Mile  Bar. 

At  Port  Richmond  the  extension  of  the  26-foot  low- water  channel  has 
been  in  progress  by  dredging,  and  at  the  close  of  the  fiscal  year  the  pre- 
viously dredged  channel,  450  feet  wide,  had  been  extended  for  a  width 
of  about  75  feet  to  a  point  about  1,500  feet  above  its  upper  termination 
in  the  previous  fiscal  year. 

At  the  foot  of  Otis  street,  in  the  city  gi  Philadelphia,  where  rock  in 
place  occurs,  drilling  and  blasting,  in  preparation  for  the  removal  of 
the  rock,  has  been  in  progress. 

The  dike  at  Mifflin  Bar  has  been  completed  to  the  plane  of  mean  low 
water,  except  for  a  gap  of  400  feet,  which  server  as  an  entrance  to  the 
dumping  basin,  and  its  action  upon  the  channel  dredged  through  the 
bar  in  the  fall  of  1888,  shows  that  the  effect  of  the  dike,  though  mani- 
fest upon  the  bar,  will  probably  have  to  be  increased  by  raising  the 
dike  in  the  future  to  a  greater  height  above  the  plane  of  mean  low 
water.  The  dredged  channel  across  the  bar  now  carries  a  depth  of 
from  26  to  28  feet  at  mean  low  water  in  a  channel  from  150  to  100  feet 
wide. 

At  Schooner  Ledge  a  quantity  of  detached  rock  was  found,  which  re- 
duced the  low-water  depth  in  the  previously  excavated  channel  to  about 
22}  feet.  These  rocks  were  removed  to  a  depth  of  24  feet,  except  over 
a  quite  limited  area^  where  solid  rock  exists  at  a  depth  of  23  feet. 
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At  Bulkhead  Shoal  a  channel  200  feet  wide  and  24  feet  deep  at  mean 
low  water  was  excavated  across  the  worst  part  of  the  shoal  in  the  fall 
of  1888.  This  channel  was  dredged  for  the  temporary  relief  of  com- 
merce, since  the  permanent  improvement  of  the  shoal  can  not  be  ex- 
pected until  the  dike  is  constructed,  which  is  proposed  for  the  improve- 
ment of  this  locality. 

The  dike  at  Reedy  Island,  which  is  intended  for  the  improvement  of 
Dan  Baker  Shoal,  has  not  yet  reached  an  extension  sufficient  to  affect 
the  areas  it  was  designed  to  improve. 

The  channel  at  Oherry  Island  Flats  has  remained  unchanged  daring 
the  year. 

July  1, 1888,  amount  available $26,034.49 

July  1,  1888,  amount  covered  by  existing  contracts 36, 205. 04 

Amount  appropriated  by  act  of  Auj^uat  11,  1888 250,000.00 


Jnlv  1,  18*^,  amount  expended  during  fiscal  year,  exclusive 

of  liabilities  outstanding  Julyl,  18«8 $126,113.69 

July  1,  1889,  outstanding  liabilities 3,003,64 

July  1,  1889,  amount  covered  by  existing  contracts 83, 063. 33 


312, 239. 53 


212, 180. 66 


Julyl,  1889,  balance  available 100,058.87 


'Amount  (estimated)  required  for  completion  of  existing  project 1, 965, 000. 00 

Amounttnat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

i     1891 500,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

,     harbor  acts  of  1866  and  1867. 

(See  Appendix  G  1.) 

2.  Philadelphia  Harbor ^  removal  of  SmitVs  Island  and  Windmill  Island^ 
Pennsylvania,  and  Petty^s  Island^  New  Jersey. — ^This  is  a  new  work.  In 
obedience  to  the  requirements  of  the  joint  resolution  of  Congress,  ap- 
proved March  5, 1888,  a  Board  of  three  engineers  was  appointed  by 
the  War  Department  '^  to  examine  and  report  in  relation  to  the  Dela- 
ware River  between  the  city  of  Philadelphia,  Pennsylvania,  and  Cam- 
den, New  Jersey,  and  for  other  purposes,"  and  its  report  was  trans- 
mitted to  Congress  April  7, 1888,  and  printed  as  House  Ex.  Doc.  No. 
260,  Fiftieth  Congress,  first  session. 

The  plan  of  improvement  proposed  by  the  Board  is  the  forming  of  a 
channel  along  the  Philadelphia  shore  from  Kaighn's  Point  to  Fisher's 
Point,  of  ample  depth  and  about  2,000  feet  in  width,  at  a  distance  from 
the  present  wharf-line  not  exceeding  300  feet,  to  permit  the  extension 
of  wharves  and  the  widening  of  Delaware  avenue  at  their  shore  ends, 
the  removal  of  Smith's  and  Windmill  islands  and  adjacent  shoals,  so 
as  to  give  a  26-foot  channel,  about  1,000  feet  wide,  along  the  revised 
Philadelphia  channel  from  Kaighn's  Point  to  the  head  of  Petty's  Island. 
The  estimated  cost  of  the  work  is  $3,500,000. 

The  river  and  harbor  act  of  August  11,  1888,  appropriated  $500,000 
for  the.  work,  of  which  not  to  exceed  $300,000  is  to  be  applied  to  the 
purchase  of  the  islands. 

During  the  fiscal  year  proceedings  have  been  in  progress  by  the  De- 
partment of  Justice  for  the  condemnation  of  the  private  property  to  be 
taken  in  carrying  into  effect  the  proposed  improvement.  Smith's  and 
Windmill  islands  have  been  appraised  at  $484,000  by  the  jury  appointed 
by  the  United  States  circuit  court.  The  difficulties  connected  with 
the  investigation  of  the  titles  to  the  various  properties  required  on 
Potty's  Island  have  delayed  action  upon  those  cases.    The  State  of 
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Pennsylvania  bas  appropriated  $200,000  towards  the  purchase  of  the 
islands,  and  it  is  believed  the  balance  required  will  be  forthcoming  when 
the  amount  is  known. 

A  Board  of  three  Engineer  officers,  the  same  that  constituted  the 
Board  that  reported  the  plan  for  improving  Philadelphia  Harbor,  was 
appointed  February  25, 1889,  to  establish  harbor  lines  for  the  port  of 
Philadelphia.    This  Board  has  met  but  has  not  yet  completed  its  duties. 

Ainoont  appropriated  by  act  of  AngiiHtll,  1838,(500,000,   of  which 

1300, 000  is  for  parchaiie  of  the  islandSf  leaving  available  for  project. .  |200, 000. 00 
Julyl,  ldi»,  balance  available 200,000,00 

{  AmooDt  (estimated)  required  for  completion  of  existing  project 3, 300, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Jane  30, 

^    1891..- :. :. 500,000,00 

I  Submitted  in  compliance  with  requirements  of  sections  3  of  river  and 
l^     harbor  acts  of  180(3  and  lH67. 

(Sec  Appendix  G  2.) 

3.  Sehuplkill  RivcTj  Pennsylvania. — When  the  work  of  improvement 
was  commenced  in  1870  there  was  a  channel  of  entrance.iuto  the  mouth 
of  the  river  carrying  a  depth  of  only  15  feet  at  mean  low  water. 

The  original  project  under  which  work  was  commenced  in  1870  pro- 
posed the  formation  of  a  channel  100  feet  wide  with  a  depth  of  20  feet 
from  the  month  of  the  river  to  Gibson's  Point,  about  4  miles,  and  a 
depth  of  18  feet  from  thence  to  Chestnut  Street  Bridge  in  Philadelphia, 
about  3  mileSi 

In  1875  and  1883  this  project  was  amended  so  as  to  increase  the  low- 
wBter  channel  between  tbe  mouth  and  Girard  Point,  a  distance  of  about 
1  mile,  to  400  feet  wide  and  24  feet  deep,  and  from  Girard  Point  to  Gib- 
son's Point,  about  3  miles,  to  250  feet  wide  and  20  feet  deep. 

The  amount  expended  upon  these  xirojects  to  June  30,  1888,  was 
$308,519.13,  and  had  resulted  in  the  formation  of  a  channel  as  follows: 
Between  the  mouth  and  Girard  Point  piers,  the  minimum  channel  was 
liH)  feet  wide  and  from  18  to  19  feet  deep  at  mean  low  water ;  from 
Giranl  Point  to  Gibson's  Point  the  channel  was  50  to  150  feet  wide  and  20 
feet  deep ;  from  Gibson's  Point  to  Chestnut  Street  Bridge  the  channel 
was  of  navigable  width  and  18  feet  deep  at  mean  low  water.  This  latter 
reach  of  river  has  required  no  other  improvement  than  the  removal  of 
about  1,000  cubic  yards  of  rock  near  Locust  and  South  streets. 

During  the  fiscal  year  ending  June  30,  1889,  the  sum  of  $24,862.50 
was  expended  in  widening  by  dredging  the  previously  existing  20foot 
channel  between  Point  Breeze  and  Penrose  Ferry  Bridge.  The  work 
accomplished  has  resulted  in  the  formation  of  a  channel  250  feet  wide 
and  20  feet  deep  at  mean  low  water  from  the  wharves  at  Point  Breeze 
to  a  point  If  miles  below,  and  from  thence  to  Penrose  Ferry  Bridge, 
about  three-fifths  of  a  mile,  a  clmnnel  of  the  same  depth  and  not  less 
than  100  feet  wide. 

In  the  opinion  of  the  officer  in  charge  the  shoal  areas  between  the 
month  and  Girard  Point  can  be  more  economically  improved  by  the 
construction  of  a  dike  than  by  the  hitherto  proposed  dredging. 

July  1,  1888,  amount  available $230.87 

Amount  appropriated  by  act  ol  August  11,  1888 25,000.00 

25, 230. 87 
Jnly  1,  18S9,  amount  expended  during  fiscal  year,  »»xclu8ive  of  liabilities 
outstanding  July  1,  Ittdrt 24,862.50 

July  1,  1889,  balance  available 368.37 
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Amoont  (estimated)  required  for  completion  of  exiBting  project $91,250.00 

Amount  that  can  bo  protitably  expended  in  fiscal  year  ending  J  une  30,1891    50,  OUO.  00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1H66  and  1867. 

(See  Appeodix  G  3.) 

4.  Ice  harbor  at  Marcus  Hook^  Pennsylvania. — ^This  work  in  its  present 
plan  was  commenced  in  1866,  the  object  being  tx)  provide  a  harbor  in 
the  Del^iware  Biver  to  protect  vessels  against  moving  ice. 

In  1785  the  Commonwealth  of  Pennsylvania  bniIt,for  the  convenience 
of  commerce,  piers  at  Marcus  Hook  extending  from  the  shoreline  into 
the  river.  It  is  assumed  that  at  some  subsequent  time  these  shore-piers 
were  turned  over  to  the  United  States,  since  in  1829  an  appropriation 
was  made  of  $5,000,  for  repairing  these  piers,  improving  the  harbor, 
and  removing  obstructiouc>.  No  further  appropriation  was  made  until 
1866. 

At  this  latter  date  the  project  was  adopted  for  the  construction  of  de- 
tached piers  in  the  harbor,  consisting  of  stone  superstructures  upon  crib 
foundations  fiU^d  ^ith  stone,  together  with  the  deepening  of  the  har- 
bor by  dredging. 

In  1881  it  was  proposed  to  increase  the  area  of  the  harbor  by  the  con- 
struction of  a  bulkhead  about  1,800  feet  in  length  parallel  to  the  shore- 
line and  about  150  feet  outside  of  high-water  line,  and  the  deepening  of 
this  added  area  by  dredging. 

Nothing  was  done  towards  the  carrying  into  effect  of  the  modification 
of  1881,  on  account  of  the  unwillingness  of  some  of  the  abutting  prop- 
erty owners,  and  in  1888  this  hitherto  proposed  modification  was  aban- 
doned and  an  increased  depth  proposed  for  the  areas  protected  by  the 
detached  piers  outside  of  the  natural  shoreline  of  the  river. 

The  amount  expended  from  1866  to  June  30,  1888,  was  $193,919.29, 
and  resulted  in  the  construction  of  two  shore  or  landing  piers,  and 
seven  detached  ice-piers,  the  deepening  by  dredging  of  the  area  protected 
by  the  piers,  and  the  placing  of  mooring  piles  within  the  harbor.  By 
this  expenditure  a  harbor  was  formed  with  an  area  of  about  7^  acres, 
carrying  a  depth  of  from  12  to  25  feet  at  mean  low  water. 

During  the  fiscal  year  ending  June  30, 18S9,  $14,426.60  was  expended 
in  extensive  repairs  to  the  United  States  shore  piers  and  mooring  piles, 
and  in  deepening  by  dredging  the  area  which  is  protected  by  the  shore 
and  detached  piers.  In  its  present  condition  the  harbor  has  an  area  of 
about  10  acres,  with  a  depth  of  from  12  to  25  feet  at  mean  low  water. 

July  1,  1888,  amount  available ^.71 

Amount  appropriated  by  act  ot  August  11,  1888 15,000.00 


15. 080. 71 

July  1,  1889,  amount  expended  duriuj^  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1888.... 14,426.60 


Jlny  1,1889,  balance  available 654.11 


i 


Amount  tbat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1891      5, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  186H  and  1867. 

(See  Appendix  G  4.) 

5.  Icelmrhor  at  head  of  Delaware  Bay,  Delaware.— The  act  of  August 
2, 1882,  appropriated  $25,000  for  the  commencement  of  work  on  the  ice- 
harbor  at  the  head  of  Delaware  Bay,  to  include  the  removal  of  some 
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RmkeD  pier&  the  remains  of  an  old  ice-harbor,  in  the  channel  east  of 
Beedy  Islana,  Delaware. 

The  necessity  for  an  ice>harbor  at  the  head  of  Delaware  Bay  has 
long  been  recognize^l,  and  considerable  stndy  has  been  devoted  to  the 
qaestions  of  location  and  general  plan  of  construction.  As  to  location, 
the  prevailing  judgment  wonld  place  the  ice-harbor  at  or  very  near  Lis- 
tings Point.  The  plan  of  construction  which  has  been  hitherto  proposed 
in  general  terms  provided  for  a  nearly  inclosed  area  by  means  of  a  bar- 
rier to  protect  vessels  against  moving  ice.  This  barrier  was  to  con- 
sist of  iron  piles  placed  at  intervals  and  connected  with  an  iron  super- 
stractore  so  arranged  as  to  either  hold  or  ward  the  ice  from  the  area 
within  the  barrier.  The  cost  of  such  an  ice-harbor  has  been  variously 
estimated  at  from  $300,000  to  $^>0,000. 

In  the  opinion  of  the  officer  in  charge,  the  plan  of  detached  ice- 
breakers, as  heretofore  used  in  all  the  ice-harbors  on  the  Delaware 
River,  is  preferable  to  that  of  an  inclosed  area,  which  latter  would  pre- 
vent the  broken  ice  ih>m  escaping  from  the  harbor. 

The  amoaut  expended  to  June  30, 1888,  was  $8,723.07,  of  which  $3,700 
was  applied  to  the  removal  of  the  sunken  piers  back  of  Beedy  Island, 
as  provided  in  the  act  of  August  2, 1882,  making  the  appropriation  of 
$25,000.  The  balance  was  expended  in  surveys,  examinations,  and 
preliminary  stodies. 

During  die  fiscal  year  ending  June  30,  188!>,  nothing  was  expended : 

Jaly  1,  1888,  amoont  available $16,276.93 

July  1,1889,  balance  available 16,276.93 

(See  Appendix  G  5.) 

6.  Comtmciion  of  iron  pier  in  Delaware  Bay^  near  LeweSj  Delatcare, — 
The  original  project  for  this  work  proposed  the  construction  of  a  land- 
ing pier  aboat  1,700  feet  in  length,  extending  from  the  shore  south  of 
the  breakwater  into  Delaware  Bay  to  a  depth  of  22  feet  at  mean  low 
water,  the  pier  to  consist  of  a  substructure  of  wrought-iron  screw-piles 
sanuounted  with  a  timber  superstructure.  The  work  was  commenced 
io  1871  and  completed,  except  as  to  superstructure,  in  1880. 

The  amount  expended  to  June  30, 1888,  was  $368,375.06,  and  resulted 
iu  the  construction  of  1,155  linear  feet  of  pier  21  feet  in  width,  and  546 
hnear  feet  42  feet  in  width,  or  a  total  length  of  1,701  feet.  The  depth 
of  water  at  tlie  outer  end  of  the  pier-head  was  about  21  feet  at  mean 
low  water. 

During  the  fiscal  year  ending  June  30, 1889,  nothing  was  expended. 

During  the  gale  of  March  12, 1888,  five  of  the  wrough^iron  screw- 
piles  were  injured  by  the  collision  of  a  wrecked  schooner.  The  injury 
to  the  pier  was  limited  to  its  half  width  for  a  distance  of  about  125  feet. 
The  officer  in  charge  estimates  that  the  cost  of  repairing  this  injury 
will  probably  reach  $6,000. 

From  the  decayed  condition  of  the  timber  superstructure  it  is  not 
arailable  for  nse  by  the  railroad  to  which  the  right  was  given  to  use 
the  pier  under  the  provisions  of  the  act  of  July  15, 1870. 

If  the  pier  is  to  be  rendered  available  for  the  general  purposes  of 
the  Government,  and  also  for  railroad  traffic,  as  contemplated  in  the 
act  above  referred  to,  the  officer  in  charge  recommends  the  replacing 
of  the  present  decayed  wooden  superstructure  by  permanent  iron- work, 
at  an  estimated  cost  of  $93,000. 

Jaly  1,  ie88,  amount  available $124.94 

Jaly  1,  lewD,  balance  available 124.94 
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{Amoant  (estimated)  required  for  completion  of  existinfi;  project $15, 000. 00 
Amouut  that  caQ  be  profitably  expended  iu  fiscal  year  ending  June  :S0, 1891      6,000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1»66  and  1867. 

(See  Appendix  G  6.) 

7.  Delatcare  Breakwater  Harbor,  Delaware, — Under  act  of  Congress, 
May  7, 1822,  $22,700  was  appropriated  for  a  survey  of  Delaware  Bay, 
near  Gape  Heulopen,  for  the  i>arpo6e  of  determining  opon  the  site  for 
a  harbor  of  shelter.  In  1828  an  appropriation  of  $250,000  was  made 
for  commencing  the  work  nnder  a  plan  submitted  by  a  Board  of  Com- 
missioners  appointed  by  Congress. 

The  project  of  the  Board  contemplated  the  construction  in  the  con- 
cavity of  the  bay,  just  inside  Cape  Henlopen,  of  two  massive  works 
on  the  pierres  perdues  or  riprap  system,  separated  by  an  interval  or 
gap  of  1,390  feet — the  greater,  called  the  breakwater,  to  afford  safe  an- 
chorage during  gales  from  the  north  and  east;  the  other,  called  the 
ice-breaker,  to  i)rotect  shipping  against  northwesterly  gales  and  the 
heavy  drifting  ice  of  the  bay. 

This  project  was  completed  in  1869,  nnder  aggregate  appropriations, 
including  the  first  for  survey,  of  $2,192,103.70.  The  stoue  used  in  the 
work  amounted  to  892,528  gross  tons,  and  varied  from  one-quarter  of  a 
ton  to  7  tous  in  weight,  the  smaller  constituting  the  bulk  of  the  mass, 
the  larger  used  to  cover  the  exterior  slopes. 

As  completed  in  1869  the  breakwater  is  2,558  feet  long,  and  the  ice- 
breaker 1,359  feet  long  on  top.  The  average  width  on  top  is  22  feet, 
and  at  base  160  feet.  The  top  is  from  12  to  14  feet  above  mean  low 
water. 

In  1882  a  project  was  adopted  for  closing  the  gap  between  the  break- 
water and  the  ice-breaker  by  means  of  a  random  stone  foundation  with 
aconcrete  superstructure.  The  random  stone  foundation  is  tobe  bron;*lit 
to  a  height  of  12  feet  below  low  water,  with  a  width  on  top  of  48  feet. 
The  concrete  superstructure  is  to  have  a  width  on  bottom  of  24  feet, 
rising  to  a  height  of  12  feet  above  mean  low  water,  with  a  width  on 
top  of  12  feet.    The  estimated  cost  of  this  project  was  $675,000. 

In  1883  and  1884  the  project  was  modified  by  providing  a  foundation 
of  brush  mattresses  for  the  random  stone  superstructure,  and  omitting 
the  construction  of  a  pile  bridge  across  the  gap,  which  formed  part  of 
the  project  of  1882  for  closing  the  gap. 

From  the  beginning  of  the  work  in  1822  to  June  30,  1888,  the  total 
amount  expended  was  $2,447,823.61,  of  which  $255,719.91  was  expended 
on  the  project  of  1882  for  closing  the  gap. 

During  the  fiscal  year  ending  June  30, 1889,  $50,576.74  was  expended 
in  the  formation  of  the  random  stone  substructure  for  the  work,  which 
is  intended  to  close  the  gap  between  the  breakwater  and  icebreaker. 
The  total  expenditure  to  June  30, 1889,  has  been  $2,498,400.35,  of  which 
$306,296.65  has  been  under  present  project. 

July  1,  1888,  amount  available $530.09 

Amount  appropriated  by  act  of  August  11, 1888 100,000.00 

100,  &30. 09 
July  1, 1889,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstan<liug  July  1,  I8v< $50,576.74 

July  1,  1889,  outstanding  liabilities 5.17-^.48 

July  I,  1889,  amount  covered  by  exisriug  contnicta :tt».70o.  15 

95.454.37 

July  1,  1889,  balance  available 5.075.72 
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r  Arooont  (estimated)  reqnired  for  completion  of  existing  project $318,750. 00 

]  Amount  that  canbe  profitably  expended  in  tiscal  year  ending  J  iino  30,1891  !;200, 000. 00 
Submitted  in  compliance  with  requirementa  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  G  7.) 
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8.  Mantua  Creekj  New  Jersey. — The  original  project  for  this  improve- 
itieiit  contemplates  the  construction  of  a  low-water  channel  10  feet 
deep  and  80  feet  wide  at  the  mouth  of  the  creek,  which  is  to  diminish 
to  4  feet  in  depth  and  40  feet  in  width  at  the  town  of  Mantua,  situated 
some  11  miles  from  the  mouth,  at  an  estimated  cost  of  $35,000. 

The  stream  in  its  natural  condition,  as  shown  by  the  survey  of  1881, 
had  at  its  month  (one-fourth  mile  outside  the  high-water  line)  8  feet  at 
mean  low  water  and  nearly  that  depth  at  a  second  bar  one-half  mile  up 
the  stream.  If  these  two  bars  had  been  improved,  there  would  have 
been  a  9-foot  channel  up  to  a  bar  1^  miles  from  the  mouth,  where  there 
was  a  maximum  depth  of  7  feet.  The  lower  1^  miles  of  the  stream  cnn 
not  safely  be  said  to  have  had  in  its  natural  condition  in  1881  a  navi- 
gable channel  with  a  greater  depth  than  7^  feet,  while  there  was  a  navi- 
gable channel  with  6^  feet  for  4^  miles  farther,  and  thence  to  Mantua, 
11  miles  from  the  mouth,  a  channel  gradually  diminishing  to  2  feet. 

At  the  request  of  parties  interested  in  the  lower  part  of  the  river 
the  lower  one-half  mile  has  been  resnrveyed,  showing  a  shoaling  of 
from  1  to  2  feet  during  the  last  eight  years.  At  one  point  in  the  channel 
of  navigable  width  there  is  only  5  feet  of  water.  The  officer  in  charge 
has  recommended  the  expenditure  of  the  $3,000  appropriated  August  2, 
1882,  in  dredging  a  channel  with  a  least  width  of  60  feet  and  a  least 
depth  of  8  feet  at  mean  low  water  from  the  mouth  up  to  the  Phosphate 
Works,  a  distance  of  about  one-half  mile.  Up  to  the  present  time 
nothing  has  been  expended  in  improving  this  stream. 

July  1,  1888,  amount  available $3,000.00 

July  1, 1889,  amount  expended  daring  fiscal  year,  exclusive  of  liabilities 
outstonding  July  1, 1888 84.34 

Jnly  1, 1889,  balance  available 2,915.G6 

(See  Appendix  G  8.) 

9.  Removal  of  wrecks  from  Delaware  Bay  and  River. — During  the  past 
fiscal  year  no  wrecks  have  been  removed  under  this  appropriation. 

July  1,  1888,  amount  available ^ $7r)8. 62 

July  1, 1889,  balance  available 758.62 

(See  Appendix  G  9.) 

10.  Bemaving  sunken  vessels  or  craft  obstructing  or  endangering  navi- 
ga;tion. — ^During  the  past  fiscal  year  the  following  wrecks  were  removed 
under  the  provisions  of  the  act  of  June  14, 1880 :  The  schooner  Sallie  G. 
Morton  from  the  Gape  May  channel  into  Delaware  Bay,  and  the  schooner 
lAzzie  from  the  mouth  of  English  Greek,  !New  Jersey. 

(See  Appendix  G  10.) 

11.  United  States  Commission  Advisory  to  the  Board  of  Harbor  Com- 
missioners of  Philadelphia^  Pennsylvania. — ^This  Gommission,  which  was 
created  May  25,  1880,  was  dissolved  by  order  of  the  President  of  the 
United  States  under  date  of  February  25,  1889. 

(See  Appendix  G  11.) 
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EXAMINATIONS  AND  SURVEYS  FOR  IMPROVEMENT,  TO  COMPLY  WITH 
REQUIREMENTS  OP  THE  RIVER  AND  HARBOR  ACT  OF  AUGUST  11, 
1888. 

The  required  preliminary  examiuation  of  lAtile  Salem  Creekj  New 
Jersey^  was  made  by  the  local  engineer  in  charge,  Lieutenant-Colonel 
Robert,  and  reported  by  him  as  not  worthy  of  improvement,  with  facts 
and  reasons  for  such  opinion.  The  Chief  of  Engineers  concurring  in 
the  conclusion  reached  in  this  instance,  has  given  no  instructions  to 
make  further  survey  with  the  view  to  its  improvement. 

(See  Appendix  G  12.) 

It  appearing  from  the  report  of  the  preliminary  examination  made  by 
the  local  engineer  that  Alloway  Creekj  New  Jersey^  is  worthy  of  improve- 
ment, and  the  public  necessity  therefor  being  apparent  from  the  facts 
and  reasons  reported,  which  are  concurred  in  by  theChief  of  Engineers, 
Lieutenant-Colonel  Robert  was  charged  with  its  survey,  the  results  of 
which  will  be  submitted  when  receiv^. 

IMPROVEMENT  OF  HARBORS  AND  RIVERS  IN  •  THE  STATES  OF  DELA- 
WARE AND  MARYLAND,  AND  OF  MAURICE  RIVER,  NEW  JERSEY, 
AND  OF  THE  INLAND  WAT^R  WAY  FROM  CHINCOTEAGUB  BAY,  VIR- 
GINIA, TO  DELAWARE  BAY. 

Engineer  in  charge,  William  F.  Smith,  United  States  Agent,  Major 
of  Engineers,  U.  S.  Army,  retired ;  division  engineer,  Col.  W.  P.  Craig- 
hill.  Corps  of  Engineers,  since  December  3,  1888. 

1.  Maurice  River^  New  Jersey. — This  stream  has  a  natural  channel 
from  10  to  40  feet  deep  from  the  mouth  to  Ferguson's  Dock,  4  miles  below 
Millville,  a  distance  of  about  20  miles.  Near  thin  dock  tne  6foot  curve 
disappeared  before  improvements  were  commenced,  and  the  river  above 
was  quite  shoal,  with  a  minimum  depth  of  2  feet. 

The  adopted  project  is  to  make  a  6  foot  low-water  channel  to  Mill- 
ville, and  a  4-foot  channel  iu  front  of  the  wharves  to  the  head  of  naviga- 
tion. Twenty-four  thousand  nine  hundred  and  eighty-five  dollars  and 
sixteen  cents  have  been  exfiended  up  to  the  close  of  the  fiscal  year 
ending  June  30,  1888,  in  dredging  this  channel,  which  has  attained  its 
full  proposed  width  and  depth  to  a  point  1  mile  below  Millville.  The 
upper  portion  remains  to  be  dredged  to  the  full  dimensions  as  pro- 
jected. 

It  is  said  that  the  commerce  ^f  the  river  has  more  than  doubled,  since 
a  larger  class  of  vessels  has  been  able  to  reach  without  interruptiou 
by  low  tides  the  wharves  at  Millville,  which  is  a  manufacturing  center 
of  considerable  importance. 

The  appropriation  of  $10,000,  made  by  the  act  of  August  11,  1888, 
had  not  been  expended  at  the  close  of  the  fiscal  year  on  account  of  the 
prevailing  high  prices  for  dredging. 

The  available  funds  will  during  the  next  fiscal  year  be  applied  to  the 
improvement  of  the  channel  at  and  near  Millville,  and  the  amount  asked 
for,  if  appropriated,  will  be  expended  at  the  same  locality. 

July  1,  1888,  amount  available $14.84 

Amount  appropriated  by  act  of  August  11,  1888 10,000.00 

10, 014. 84 
July  1, 1889,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  18H8 23.77 

July  1,  1889,  balance  available 9,991.07 
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'Amount  (eetimftted)  required  for  completion  of  existing  project f77, 000. 00 

Amount  that  canbe  profitably  expended  in  fiacalyear  ending  Jane  30, 1801    20, 000. 00 
bubmitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  18(t)6  and  1867. 

.  (See  Appendix  H  1.) 

2.  Wilmington  Harbor ^  Delaware. — In  1836,  when  the  first  appropria- 
tion for  the  improvement  of  the  Christiana  Biver  was  made,  the  depth 
of  water  at  low  tide  was  between  8  and  9  feet  at  the  entrance  and  aboat 
8  feet  at  the  shoalest  plaoe  below  Third  Street  Bridge.  The  channel 
depth  was  that  year  increased  to  10  feet  by  dredging. 

In  1871  a  more  comprehensive  project  was  made  to  dredge  a  channel 
12  feet  in  depth  from  the  month  to  above  the  city  of  Wilmington.  This 
project  was  completed  in  1881.  A  new  project'  was  submitted  in  1881 
and  approved  by  a  Board  of  Engineers  for  a  15-foot  channel  as  far  as 
the  Pulp  Works  and  a  12-foot  channel  to  the  Delaware  Railroad  Bridge, 
and  the  construction  of  a  jetty  at  the  mouth  to  control  and  direct  the 
ebb  tide,  at  a  total  estimated  cost  of  $175,551.  The  details  of  this  proj- 
ect were  somewhat  changed  in  1883  and  the  cost  in  a  revised  estimate 
increased  to  $191,384,  exclusive  of  the  jetty,  which  was  then  nearly 
finished. 

The  following  year  the  project  was  amended  to  provide  for  an  addi- 
tional height  of  4  feet  to  the  jetty  and  to  extend  it  322  feet  in  length. 
The  total  amount  appropriated  tbr  the  improvement  of  this  harbor  since 
1836  is  $289,606. 

The  total  amount  expended  up  to  the  close  of  the  fiscal  vear  ending 
June  30, 1888,  is  $255,028.57. 

The  result  is  a  channel  15  feet  deep  at  mean  low  water  and  from  50  to 
75  feet  wide  between  Market  Street  Bridge  and  the  entrance,  with  the 
exception  of  Four  Shoals^  where  the  depth  is  from  10  to  15  feet,  the 
shoaling  having  been  mainly  caused  by  material  running  in  from  the 
aides  of  the  cut.  The  channel  dredged  to  the  Pulp  Works  in  1881  to  a 
depth  of  12  feet  has  shoaled  to  10  feet.  During  the  fiscal  year  repairs 
to  the  extent  of  $500  have  become  necessary  on  the  jetty  and  will  soon 
be  completed.  The  available  funds  are  to  be  expended  in  dredging  a 
channel  15  feet  deep  at  low  water,  and  150  feet  wide  from  the  mouth  of 
the  river  as  far  as  the  funds  will  permit.  Advertisements  inviting  pro- 
posals have  been  published  and  it  is  expected  to  complete  the  work  of 
dredging  before  next  winter. 

July  1, 1888,  amount  available $2, 166.21 

Amount  appropriated  by  act  of  August  11, 1888 30,000.00 

32, 166. 21 
July  1, 1889,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1888 2,201.44 

July  1,1889,  balance  available 29,964.77 


{Amount  (estimated)  required  for  completion  of  existing  project 117, 624. 00 
Amon  nt  that  can  be  profiiably  expended  in  fiscal  year  ending  June  30, 1891    &0, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
barbor  acts  of  1866  and  1867. 

(See  Appendix  H  2.) 

3.  Ice-harbor  at  New  Oasthy  Delaware. — ^The  ice-harbor  at  Kew  Oastlo 
is  one  of  the  oldest  in  the  Delaware  Biver,  having  been  constructed  in 
colonial  times  for  the  protection  of  shipping  against  heavy  ice.  Since 
the  beginning  of  the  present  century  its  extension  and  improvement 
have  I^n  carried  on  by  the  General  Government  at  intervals,  and  the 
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harbor  is  crowded  with  vessels  of  all  kinds  and  dimensions  every  win- 
ter. 

The  existing  project  is  to  rebuild  one  of  the  eight  piers  in  the  harbor. 
To  do  this  about  $15,600  is  required.  The  amount  appropriated  by  the 
act  of  August  11, 1888,  viz,  $7,600,  is  too  small  to  be  now  expendeil 
with  economy  and  advantage,  acd  the  expenditure  thereof  has  therefore 
been  postponed  until  a  further  appropriation  is  made. 

It  is  proposed  to  expend  the  amount  asked  for,  if  appropriated,  to- 
gether with  the  available  balance,  in  rebuilding  x)ier  H,  and  in  dredg- 
ing, as  fur  as  the  funds  will  permit,  the  bottom  above  and  below  tlio 
harbor,  to  a  greater  depth. 

Amonnt  appropriated  by  act  of  August  11,  18B8 $7,500.00 

July  1,  1889,  balance  available 7,500.  00 

'Amount  (estimated)  required  for  completion  of  existiufi^  project 8, 100.  00 

Amount  that  can  bo  pvolitably  expended  iu  fiscal  year  ending  J  uno  30, 181)1      8, 100. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  H  3.) 

4.  Duck  Creekj  Delaware. — In  the  year  1879,  before  improvements 
were  commenced,  there  was  a  minimum  depth  of  2^  feet  in  Duck  Creek, 
and  over  the  bar  at  the  entrabce  a  depth  of  4  feet.  Navigation  was 
possible  only  at  high  water  and  was  carried  on  by  one  small  steamer 
and  about  seven  small  sailing  vessels. 

A  project  was  submitted  in  1878,  by  Col.  J.  N.  Macomb,  Corps  of  En- 
gineers, for  the  improvement  of  the  creek,  including  a  plan  for  deepen- 
ing the  channel  at  the  entrance.  This  portion  of  the  project  was  con- 
sidered paramount  to  the  other  by  Congress,  and  a  total  sum  of  $10,000 
was  appropriated  during  the  following  four  years  for  dredging  a  chan- 
nel across  the  bar  100  feet  wide  and  8  feet  deep  at  mean  low  water. 

During  the  fiscal  year  the  appropriation  of  $10,000  made  by  the  act 
of  August  11, 1888,  was  expended.  A  channel  40  feet  wide  and  G^  feet 
deep  at  low  water  was  dredged  from  Smyrna  Landing  to  Brick  Store 
Wharf,  a  distance  of  3  miles. 

The  result  has  been  that  all  vessels  can  now  navigate  the  creek  2 
miles  above  the  former  highest  landing,  and  that  the  principal  shipping 
point  has  been  brought  this  distance  nearer  the  center  of  the  rich  farm- 
ing country  which  surrounds  the  head  waters  of  Duck  Creek. 

It  is  proposed,  during  the  next  fiscal  year,  to  expend  the  amount 
asked  for,  if  appropriated,  in  dredging  within  the  creek  and  to  complete 
the  channel  therein  in  accordance  with  the  present  project. 

Amount  appropriated  by  act  of  August  11,  1888 $10,000.00 

July  1,  188y,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,1888 9,910.28 

July  1,  1889,  balance  available 89.72 


'Amount  (estimated)  required  for  completion  of  existing  project 27, 365. 00 

Amount  that  can  be  profitably  expended  in  tiscal  year  ending  June  30, 1891     10,000.00 
Submitted  in  compliance  with  requirements  of' sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  H  4.) 

6.  8t,  Jones  River ^  Delaware, — Before  the  channel  was  improved  the 
practicable  depth  of  water  to  Lebanon,  12  miles  above  the  mouth,  was 
4  feet ;  to  Dover,  0  miles  further  up,  only  2 J  feet  at  mean  low  water. 

The  original  project  was  for  a  4- foot  low- water  channel,  100  feet  wide 
across  the  bar  at  the  month,  protected  by  a  jetty,  at  an  estimated  cost 
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of  135,000.  This  project  was  enlarged  in  1884  to  include  the  removal  of 
thesboals  iu  the  riv^er  to  a  depth  of  0  feet  at  mean  low  water. 

The  total  amount  expended  up  to  the  close  of  the  fiscal  year  ending 
JuDe30, 1888,  is  ^24,999.64. 

The  original  project  for  the  improvement  of  the  entrance  was  modified 
in  March  last,  and  a  new  cutoff  proposed  near  Wharton's  Fishery  near 
LebaooD.  This  modification  will  reduce  the  original  estimate  consider- 
abljf  and  the  cat-off  will  shorten  the  distance  between  the  upper  and 
lower  river  1  mile. 

The  improvements  within  the  river,  with  the  exception  of  the  cut-off 
above  mentioned,  are  completed,  and  there  is  now  a  clear  channel  40 
feet  wide  and  G  feet  deep  from  the  mouth  to  Dover. 

Proposals  for  dred^ng  were  opened  June  21, 1889,  and  contract  will 
be  entered  into  early  in  the  next  fiscal  year. 

The  amount  now  available  is  sufficient  to  complete  the  improvement, 
and  no  further  appropriation  is  recommended. 

Jnly  1,  ia«,  amoant  available |0.36 

Aaioant  appropriated  by  act  of  August  11^  18d8 15,000.00 

15, 000. 36 

Jnly  1, 1989,  amonnt  espeDcled  duriDg  fiAcal  yeaTj  exclusive  of 

liabilities  oatstaDcling  Jnly  1,  1888 $412.20 

July  1,  ltid9,  amoant  covered  by  ezititiDg  contracts 11, 900. 00 

12,312.20 

July  1, 18S9,  balance  available 2,688.16 

(Sc«  Appendix  H  5.) 

6.  MitpiUion  CreeJcj  Delaware. — ^The  entrance  to  this  creek  firom  the 
Delaware  Bay  has  a  mean  low- water  depth  of  only  IJ  feet.  Within  the 
creek  the  ori^nal  least  depth  of  water  at  several  shoals  was  from  4  to 
5  feet. 

The  original  project  is  based  upon  an  examination  made  in  1879,  and 
is  for  a  6-foot  channel,  40  feet  wide,  from  Milford,  the  head  of  naviga- 
tion, to  the  mouth. 

A  project  was  submitted  in  1881  for  either  a  4-foot  or  a  3  foot  chan- 
nel, 150  feet  wide,  and  protected  by  a  jetty  across  the  bar  at  the  month. 
The  total  amount  that  has  been  appropriated  for  this  creek  is  $17,000, 
vhich  was  nearly  all  expended  within  the  stream.  The  result  is  a 
6-foot  low-water  channel  from  Milford  to  Flat  Beach  Shoal,  near  the 
month,  a  distance  of  12  miles. 

The  sum  of  $3,500  has  been  expended  during  the  fiscal  year  in  dredg- 
ing the  channel  as  above ;  $2,000  is  required  to  complete  the  present 
project 

Amoant  aroropriated  by  act  of  Augnst  11,  1888 $3,500.00 

July  1, 1889,  amoant  expended  daring  fi;9cal  year,  exclusive  of  liabilities 

oatetanding  Jnly  1,  1888 3,500.00 


1 


Amount  (estimated)  required  for  completion  of  existing  project 2, 000. 00 

Sabmitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acto  of  1866  and  1867. 

(See  Apx>endix  H  6.) 

7.  Broadkiln  RivcTj  Delaware. — In  its  original  condition  the  depth 
of  water  in  the  river  was  only  from  3  to  4  feet  over  the  mumerous 
shoAla  which  ioipeded  navigation^  then  carried  on  by  small  vessels. 
The  depth  at  thid  entrance  is  from  1^  to  2  feet. 

A  project  for  a  6-foot  low- water  navigation  from  the  mouth  to  the 
bead  of  navigation  at  Milton,  and  for  a  new  entrance  across  Lewes 
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Cape  was  adopted  in  1871,  and  since  that  time  the  execution  of  the 
part  of  the  project  relating  to  the  river  proper  has  been  in  progress  and 
is  nearly  completed.  Twenty-five  thoasand  dollars  has  been  expended 
ftp  to  the  close  of  the  fiscal  year  ending  June  30,  1888.  The  result  has 
been  a  considerable  increase  in  shipping  and  commerce  and  the  inaag> 
nration  of  steamboat  navigation. 

No  improvements  were  made  in  the  river  during  the  fiscal  year  end- 
ing June  30, 1889,  as  the  prevailing  prices  for  dredging  were  so  high, 
and  the  condition  of  the  channel  is  such  that  there  was  no  urgent 
necessity  for  the  expenditure  of  the  appropriation  of  $10,000  of  Angost 
11, 1888. 

The  available  funds  will  be  expended  as  soon  as  there  are  more  favor- 
able prospects  for  lower  prices  for  dredging  during  the  next  fiscal  year. 
This  will  complete  the  improvement  within  the  river. 

The  sum  of  $21,500,  it  is  estimated,  will  be  required  for  the  comple- 
tion of  the  existing  project  at  the  entrance,  but  it  is  thought  advisable 
lo  postpone  further  action  for  the  present,  on  account  of  the  i)os8ibility 
of  the  opening  of  a  new  and  elaborate  outlet  not  far  from  the  mouth  of 
Broadkiln  River,  for  the  inland  waterway  canal  between  Chincoteague 
Bay,  Virginia,  and  Delaware  Bay,  at  or  near  Lewes,  Delaware,  which 
is  now  in  progress  of  construction. 

Amount  appropriated  by  act  of  August  11,  1888 $10,000.00 

July  1,  1889,  amount  expended  during  fiscal  year,  exclusive  of 
liabilities  outstanding  July  1,  1888 408.79 

July  1,  1889,  balance  available 9.591.21 


1 


Amount  (estimated^  required  for  completion  of  existing  project 21, 500. 00 

Submitted  in  compliance  ^ith  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  H  7.) 

8.  Inland  water-way  from  Chincoteague  Bay^  Virginia^  to  Delaware 
Bay,  at  or  near  Lewes^  Delaware^ — ^This  improvement  is  made  with  the 
view  of  forming  an  inland  water-way  between  Chincoteague  Bay,  Vir- 
ginia, and  Delaware  Bay,  Delaware. 

The  project  contemplates  a  **dead  level''  tidal  canal  6  feet  deep 
below  the  mean  low-water  level  in  the  Delaware  Breakwater  Harbor 
and  70  feet  wide  at  the  bottom,  beginning  at  the  head  of  Chincoteague 
Bay,  following  deep  water  in  Sinepuxent,  Isle  of  Wight,  and  Assiv- 
woman  bays,  dredged  across  the  high  land  near  Ocean  View,  Dela- 
ware, to  Indian  River  Bay,  from  thence  across  that  and  Rehoboth  Bay 
and  the  high  land  intervening  between  the  head  of  Rehoboth  Bay  and 
the  Delaware  Bay  shore,  at  or  near  Lewes,  Del.,  into  the  harbor  of  the 
Delaware  Breakwater.    The  estimated  cost  is  $350,000. 

Two  appropriations  have  been  made  for  this  work :  One  of  $18,750 
by  act  of  August  5,  1886,  and  one  of  $50,000  by  act  of  August  11, 
1888.  By  direction  of  Congress  both  were  to  be  expended  upon  that 
section  of  the  line  between  Chincoteague  Bay  and  Indian  River  Bay. 

A  project  for  the  expenditure  of  this  money  in  excavating  a  cut  4 
miles  long  and  smaller  in  dimensions  than  the  final  profile  has  been 
approved. 

After  the  question  of  payment  for  land  damages  by  the  State  of  Dela- 
ware had  been  settled  and  finally  approved  by  the  Attorney-Gteneral  of 
the  United  States,  the  work  was  advertised  in  October  last  and  pro- 
posals were  opened  on  November  2,  following,  and  the  bids  being  con- 
sidered too  high  were  rejected. 
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Proposals  were  again  opened  December  18,  1889,  after  readvertise- 
ment.  The  lowest  bidder  was  found  to  be  irresponsible,  and  contract 
was  entered  into  with  Mr.  C.  McLean,  of  New  York,  the  next  lowest 
bidder,  at  21.9  cents  per  cabic  .yard,  place  measurement. 

Work  was  commenced  February  14, 1889,  and  has  been  greatly  de- 
layed by  nnfavorable  weather.  At  the  close  of  the  fiscal  year  46,619 
cubic  yards  of  material  had  been  excavated,  less  than  one-third  of  the 
whole  amount  to  be  removed.  The  contractor  had  agreed  to  complete 
the  work  by  August  1, 1889. 

The  depths  of  cutting  made  are  yet  shallow  and  irregular,  being  sur- 
face excavations  merely,  that  extend  over  the  whole  line  but  in  no  case 
reach  the  specified  level. 

The  sum  of  $841.21  was  expended  up  to  the  close  of  the  fiscal  year 
ending  June  30, 1888. 

During  the  current  fiscal  year  the  sum  of  $13,834.19,  including  out- 
standing liabilities,  has  been  expended. 

It  is  expected  .that  by  this  improvement  about  150  miles  of  navigable 
rivers  and  bays  will  be  rendered  available,  giving  a  new  outlet  to  400 
square  miles  of  territory.  The  amount  of  commerce  interested  is  esti- 
mated at  nearly  $2,000,000. 

Of  the  total  length  of  the  canal,  which  is  about  73  miles,  about  15 
miles  will  have  to  be  improved.  To  effect  a  rapid  and  economical  com- 
pletion large  sums  of  money  are  required.  An  appropriation  of  $50,000 
is  recommended  for  the  fiscal  year  ending  June  30, 1891. 

Jnlyl,  1888,  amount  available $17,928.59 

Amoont  appropriated  by  act  of  Angast  11, 1888 50,000.00 

67, 928. 59 
July  1, 1889,  amount  expended  daring  fiscal  year^  exoluaive  of 

liabilities  outstanding  July  1,  1888 $11,565.40 

Jnlyl,  1889,  ootstanding  liabilities 2,268.79 

July  1, 1889,  amount  covered  by  existing  contract 31 ,  823. 78 

45,657.97 

July  1, 1889,  balance  available 22,270.62 

[Amount  (estimated)  required  for  completion  of  existing  project 281, 500  00 

J  Amountthatcanbeprolitably  expended  in  tiscal  year  ending  June  30. 1891    50,000  00 
)  Submitted  in  compliance  with  requirements  of  sections  2  of  river  ana  har- 
V    bor  acts  of  1866  and  1867. 

(See  Appendix  H  8.) 

9.  Broad  Creekj  Delaware, — ^The  original  depth  in  Broad  Creek  directly 
below  the  Delaware  Bailroad  bridge  was  on  an  average  1^  feet ;  above 
the  bridge  it  averaged  2  feet.  There  were  minimnm  depths  of  only  6 
inches  at  low  water.  The  rise  and  fall  of  the  tide  was  in  consequence 
also  very  smalL 

The  original  project  was  made  for  a  7-foot  low-water  channel  60  feet 
wide  to  the  head  of  navigation,  at  an  estimated  cost  of  (16,500 ;  if  wing; 
dams  or  training-walls  were  added,  the  cost  would  be  $60,000. 

The  project  was  amended  in  1883  by  reducing  the  proposed  channel 
depth  to  6  feet  and  the  width  to  50  feet ;  the  amount  required  to  com- 
plete this  project  was  then  estimated  at  $32,625,  which  included  10,000 
linear  feet  of  diking.  At  the  close  of  the  fiscal  year  ending  June  30, 
1888,  $30,000  had  been  expended  and  the  channel  as  projected  was 
nearly  completed. 

The  act  of  August  11, 1888,  appropriated  $5,000  for  continuing  im- 
provement. A  contract  has  been  made  to  ex|)end  this  amount  in  dredg- 
ing between  the  Delaware  Eailroad  bridge  and  the  turning  basin  at 
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Laurel,  the  head  of  navigation.  Operatious  had  not  been  oommenced 
at  the  close  of  the  fiscal  year,  but  it  is  expected  that  the  contractor  will 
complete  the  work  by  December  31,  18S9. 

It  is  stated  that  the  commerce  of  Broad  Creek  has  increased  from  25 
to  30  per  cent,  since  it  has  been  improved.  The  Delaware  Railroad 
Company  has  recently  replaced  the  Ibrmer  permanent  bridge  below 
Laurel  by  a  draw-bridge,  and  vessels  are  now  enabled  to  reach  tho 
wharves  at  that  town  without  lighterage. 

The  expenditure  of  the  available  funds  will  co'uplete  the  dredging  of 
the  channel  as  originally  proposed,  and  no  further  appropriation  is  rec- 
ommended. 

Amonnt  appropriated  by  act  of  Angust  U,  1888..., ^5,000.00 

July  1,  18S9,  amoaul  e^pt^nded  during  tlscal  year,  exclusive  of 

liabilities  ontfltauding  July  ly  IHdH $21.75 

July  1,  1889,  amount  covered  by  existing  contractH 4,250.00 

4, 271. 75 

July  1,  1889,  balance  available 72a25 


\ 


Amount  (estimated)  required  for  completion  of  existing  project 27,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acta  of  1866  and  1867. 

(See  Appendix  H  9.) 

.  10.  Susquehanna  Biver^  above  and  below  Havre  (U  OracCj  Maryland. — 
Before  improvements  were  commenced  in  this  section  of  the  river  the 
least  depth  of  water  over  two  shoals  which  were  then  in  existence  be- 
tween the  light-house  at  Havre  do  Grace  and  Specutia  Island  below 
was  from  5'to  6  feet  at  mean  low-water.  The  channel  between  Watson's 
Island  and  a  large  shoal  on  the  west  shore  was  very  narrow  and  occa- 
ioned  many  serious  ice-gorges  at  and  near  Port  Deposit. 

The  improvements  have  been  in  progress  since  1852.  The  present 
general  project  is  for  a  15-foot  low-water  channel  below  Havre  de  Gi^ce 
and  to  remove  a  shoal  on  the  west  side  of  the  channel  near  Watson's 
Island  to  a  depth  of  8  feet.  The  channel  below  Havre  de  Grace  was 
dredged  in  1885  to  a  depth  of  12  feet  and  a  width  of  100  feet,  and  its 
present  condition  is  unknown.  The  channel  west  of  Watson's  Island 
has  been  increased  from  300  to  400  feet  in  width. 

Up  to  the  close  of  the  fiscal  year  ending  June  30,  1888,  $148,890  had 
been  expended. 

A  contract  has  been  made  for  the  exjienditure  of  the  appropriation 
of  August  11,  1888,  of  $10,000,  in  widening  the  channel  near  Watson's 
Island,  for  the  relief  of  ice-gorges.  The  work  was  not  yet  begun  at  the 
close  of  the  fiscal  year  but  will  be  completed  before  next  winter. 

Ten  thousand  dollars  can  be  profitiibly  expended  during  the  fiscal 
year  ending  June  30,  1891,  in  deepening  the  channel  below  Havre  de 

Grace  to  15  feet. 

*  • 

Amonnt  appropriated  by  act  of  Anguht  11,  1888 $10,000.00 

Jnly  1,  1889,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1888 $21.35 

July  1,  1889,  amonnt  covered  by  existing  contracts 8,500.00 

8, 521. 35 

July  1,  1889,  balance  available 1,478.(15 


Amount  tbat  can  be  profitably  expended  in  dredging  during  the  fiscal 
year  ending  June  30,  1891 10,000.00 

Submittted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  H  10.) 
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11.  Fairlee  Creeks  Maryland. — ^The  project  for  the  improvement  of 
this  stream  is  for  a  7  foot  low-water  channel  100  feet  wide  across  the 
bar  at  the  month  and  inside  the  creek  to  the  head  of  navigation,  a  dis- 
tance of  nearly  3  miles,  at  an  estimated  cost  of  $15,558.  This  project 
is  based  upon  a  survey  made  in  1887,  in  compliance  with  the  requirements 
of  the  river  and  harbor  act  of  August  5,  1886. 

The  original  depth  at  the  mouth  before  the  improvement  was  com- 
menced was  2  feet,  inside  the  creek  5  feet,  at  mean  low  water,  and  nav- 
igation was  carried  on  by  a  few  flat-bottomed  lime-boats. 

The  first  appropriation,  $5,000,  was  made  by  the  act  of  August  11, 

1888.  The  amount  expended  during  the  fiscal  year  ending  June  30, 

1889,  including  outstanding  liabilities,  is  $4,690.69. 

A  cat  across  the  bar,  at^ut  900  feet  long,  80  feet  wide,  and  7  feet 
deep  at  mean  low  water,  was  made.  What  the  benefits  will  be  upon 
tbe  future  commerce  of  the  creek  is  a  matter  of  conjecture,  as  it  is  very 
limited  at  present. 

The  balance  required  to  complete  the  present  project  can  be  profita- 
bly expended  if  appropriated  during  the  fiscal  year  ending  June  30, 
1{$91,  and  will  be  applied  to  widening  the  channel  across  the  bar  and  in 
dn*dging  the  creek  in  accordance  with  the  approved  project. 

Anooot  appropriated  by  act  of  Augnst  11,  18d8 $5,000.00 

July  1, 16c!9,  amoaot  expended  daring  fiscal  year,  exclusive  of 

liabUitieeoQUtanding  July  1,  ISdS $2,587.65 

July  1,  le89,  outstanding  liabilitiee 2.103.03 

4,690.69 

Jaly  1,  la89,  balance  available 309. 31 

IAatoant  (estimated)  required  for  completion  of  existinff  project 10, 558. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  endiog  J  uue  30, 1H91     11,  OOO.  00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acta  of  1866  and  1867. 

(8^  Appendix  H  II.) 

12.  Corsica  Creeky  Maryland. — Before  improvements  were  made  there 
was  an  ample  depth  of  water  in  this  stream  as  far  tis  Hooper's  Landing, 
about  4^  miles  above  the  month.  Frotn  there  to  the  head  of  naviga- 
tion at  Centre ville  the  depth  was  less  than  8  feet  and  the  chauuel  very 
narrow. 

The  original  project,  adopted  in  1882,  provides  for  a  channel  100  feet 
wide  aod  8  feet  deep  at  mean  low  water  from  the  above  laudiug  to  the 
brid|^  at  Gentreville,  inclnding  a  turning  basin  at  the  latter  place, 
at  an  estimated  cost  of  $:30,000. 

Twenty  thousand  dollars  had  been  expended  at  the  close  of  the  fisciil 
year  ending  June  30,  1888.  During  the  current  fiscal  year  the  sum  of 
19,405.59,  including  outstanding  liabilities,  was  expended  in  widening 
the  channel  to  100  feet,  and  increasing  the  depth  to  8  feet,  where  neces- 
sary. 

The  result  is  the  completion  of  the  channel  in  accordance  with  the 
original  project,  and  no  further  appropriations  are  recommended. 

Steamers  which  formerly  could  not  go  beyond  Hooper's  F^andingnow 
bod  directly  at  Centreville,  where  large  improvements  have  been  made 
along  the  river-front  by  private  individuals.  The  expense  of  lighterage 
of  grain  and  other  products,  which  was  a  heavy  tax  on  the  community 
before  the  improvement  was  begun  in  1882,  is  now  done  away  with,  and 
the  added  shipping  facilities  have  been  of  great  benetit  to  Centreville 
ud  surrounding  country. 
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Araonnt  approiiriated  by  act  of  Aujsjust  11,  1888 $10,000.00 

Jaly  1,  1889,  amount  expended  dnriuj(  fiscal  year,  exclnsive  of 

liabilities  ontstandinK  Jnlv  1,1888 $4,875.00 

July  1, 1889,  outstanding  liabilities 4,529.99 

9, 405. 59 

July  1, 1889,  balance  available 594.41 

(See  Appendix  H  12.) 

Choptarik  RiveVj  Maryland. — At  the  time  the  project  for  the  improve- 
ment of  this  river  was  made,  the  depth  of  water  between  Denton  and 
Greensborough  varied  from  2  to  8  feet  at  low  water.  Navigation  by 
small  sailing  vessels  extended  to  a  landing  3  miles  above  Denton,  called 
"  The  Stakes."  Lighters  were  necessarj^  for  the  transportation  of  freight 
beyond  that  point  to  Greensborough,  a  further  distance  of  5  miles. 

A  project  was  made  in  1880  for  an  8-foot  low-water  channel,  75  feet 
wide,  at  an  estimated  cost  of  $79,000.  During  the  three  following  years 
the  channel  was  only  made  6  and  7  feet  deep  on  account  of  the  small- 
ness  of  the  appropriations  and  high  prices  for  dredging.  Since  1885 
the  originally  proposed  depth  has  been  made  whenever  possible ;  $30^000 
had  b^n  expended  up  to  the  close  of  the  fiscal  year  ending  June  30, 
1888. 

The  result  is  a  channel  from  5  to  8  feet  deep  at  low  water,  and  from 
25  to  75  feet  wide  between  Denton  and  Greensborough.  A  300-ton 
steam-barge  now  runs  between  the  latter  town  and  Baltimore,  and  a 
small  steamer  between  Denton  and  Greensborough,  connecting  at  the 
former  place  with  the  larger  steamers  from  Baltimore. 

Nothing  was  done  during  the  fiscal  year  beyond  advertising  twice  for 
proposals  for  dredging.  The  lowest  bid  in  each  case  was  considered 
too  high  and  rejected,  and  the  expenditure  of  the  appropriation  was 
postponed  until  a  larger  amount  becomes  available,  when  it  is  thought 
better  prices  can  be  obtained. 

It  is  proposed  to  expend  the  available  funds  in  widening  the  channel 
near  Greensborough  to  40  feet  and  increasing  the  depth  to  8  feet,  and 
the  amount  asked  for,  if  appropriated,  will  be  applied  to  widening  the 
channel  throughout  to  75  feet,  in  accordance  with  the  original  project, 
which,  it  is  believed,  will  be  sufficient  to  meet  all  the  requirements  of 
the  present  and  future  commerce  of  the  river. 

Amount  appropriated  by  act  of  Atignst  11,  1888 |7,500. 00 

Julv  1.  1889,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outetanding  July  1,  lb88 76.26 

Julyl,  1889,  balance  available 7,423.74 

{Amount  (estimated)  required  for  completion  of  existing  project 30, 500. 00 
Amount  that  can  be  profitably  expended  in  fiscal  yearending  June  30, 1891.     10, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  H  13.) 

14.  Cambridge  Harbor,  Maryland. — The  entrance  to  this  harbor  origi- 
nally had  a  depth  of  only  4J  feet  at  the  shoalest  place.  The  average 
depth  in  the  harbor  was  about  3  feet ;  a  few  deep  holes  had  a  depth  of 
8  and  9  feet.  Strong  northwesterly  winds  often  made  the  bar  impas- 
sable for  vessels  drawing  3  feet.  The  local  commerce  was  in  conse- 
quence limited  to  a  few  vessels  of  the  smallest  class  and  one  steamer 
of  light  draught.  Improvement  was  commenced  in  1871  and  completed 
in  1879,  resulting  in  a  channel  across  the  bar  100  feet  wide  and  an  in- 
crease of  anchorage  ground  in  the  inner  harbor,  both  having  been 
dredged  to  a  depth  of  8  feet  at  mean  low  water  in  accordance  with  the 
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original  project.  During  the  year  1884  the  channel  at  the  entrance 
was  alightly  widened ;  $32,500  had  been  expended  npto  the  close  of  the 
fiscal  year  ending  June  30, 1888. 

A  new  project  was  submitted  in  1887,  based  upon  a  survey  made 
under  the  requirements  of  the  river  and  harbor  act  of  August  5, 1886, 
for  a  channel  12  feet  deep  at  mean  low  water  and  150  feet  wide  from  the 
Choptank  Kiver  to  the  railroad  wharf,  and  for  dredging  the  inner  harbor 
below  the  draw-bridge  to  10  feet  and  above  the  bridge  to  8  feet  at  mean 
low  water,  at  an  estimated  cost  of  $17,736.60 ;  $5,000  was  appropriated 
by  the  act  of  August  11, 1888. 

The  sum  of  $4,828.91  was  expended  during  the  fiscal  year  ending 
June  30, 1889,  and  the  result  is  an  available  channel  12  feet  deep  at 
mean  low  water  and  88  feet  wide  across  the  bar  at  the  entrance  from 
the  Choptank  Biver  to  a  point  opposite  the  Maryland  Steamboat  Com- 
pany's wharf  and  22  feet  wide  thence  to  the  railroad  wharf.  This  has 
already  proved  a  great  benefit  to  the  commerce  of  the  harbor.  For  the 
first  time  vessels  drawing  11^  feet  of  water  have  been  able  to  land  at 
the  railroad  wharf. 

The  sum  of  $13,000  can  be  profitably  expended  during  the  fiscal  year  . 
ending  June  30, 1891,  and  this  amount,  if  appropriated,  will  be  applied 
to  continuing  the  improvement  in  accordance  with  the  adopted  project. 

Amount  appropriated  by  act  of  An^ast  11, 1888 $5,000.00 

July  1,  IB89,  amount  expended  during  fiscal  year,  exclMsive  of  liabilities 
outstanding  July  1, 1888 4,828.91 

July  1, 1889,  balance  available 171,09 

f  Amount  (estimated)  required  for  completion  of  existing  project 12, 736. 60 

I  Amount  that  can  be  profitably  ex])ended  in  fiscal  year  ending  June  30, 1891  13, 000. 00 
]  Submitted  in  compUance  with  requirements  of  sections  2  of  river  and 
I     harbor  acts  of  1866  and  1867. 

(See  Appendix  H 14.) 

16.  PocomoJce  River ^  Maryland, — The  project  for  this  improvement  was 
to  make  a  cut-off  1,100  feet  in  length,  with  a  channel  80  feet  wide  and 
7  feet  deep,  through  a  low  neck  of  land  forming  four  abrupt  bends  be- 
low Snow  Hill,  Md.,  which  rendered  navigation  difficult  and  dangerous, 
especially  in  high  winds. 

The  project  was  completed  in  June  of  the  fiscal  year  ending  June  30, 
1888.  Up  to  the  close  of  that  year  the  amount  expended  on  the  proj- 
ect was  $6,777.51,  including  outstanding  liabilities. 

No  farther  funds  are  needed  for  this  improvement  at  present.  At  the 
close  of  the  last  fiscal  year  there  was  a  good  7-foot  low- water  channel 
to  the  head  of  navigation  at  Snow  Hill,  Md. 

Jnly  1, 1888,  amount  available $1,222.49 

Joly  1,  1889,  amonnt  expended  during  fiscal  year,  exclusive  of  liabilities 
outatanding  July  1, 1888 1,222.49 

(See  Appendix  H  15.) 

16.  Removing  sunken  vessels  or  craft  obstructing  or  endangering  naviga- 
tion.— ^The  wrecks  of  thepungyjE/t^a  Hemingway^  sunk  in  the  Choptank 
Biver,  near  the  entrance  to  Cambridge  Harbor,  Maryland,  and  the 
schooner  Ttco  Brothers^  sunk  in  Cambridge  Harbor,  were  reported  April 
26, 1889,  as  obstructions  to  navigation. 

The  usual  notice  of  30  days  to  parties  interested  was  published  on 
May  17,  1889,  and  proposals  for  their  removal  were  invited,  the  bids  to 
be  opened  on  July  18, 1889. 

(See  Appendix  H  16.) 
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EXAMINATIONS  AND  SURVEYS  FOR  IMPROVEMENT,  TO   COMPLY  WITH 
REQUIREMENTS  OF   THE  RIVER  AND  HARBOR  ACT   OF  AUGUST   11, 

1888. 

The  required  preliminary  exainiuatioDs  of  the  following  localities 
were  made  by  the  local  engineer  m  charge,  William  F.  Smith,  United 
States  agent,  major  of  Engineers,  U.  8.  Army,  retired,  and  reported 
by  him  as  not  worthy  of  improvement,  with  facts  and  reasons  for  snch 
opinion.  The  Chief  of  Engineers,  concurring  in  the  conclusions  reached 
in  these  instances,  has  given  no  instructions  to  make  further  survey 
with  the  view  to  their  improvement. 

1.  Prime  Hook  Greek,  Delaware. — (See  Appendix  H  17.) 

2.  Still  Pond  Harbor^  Maryland. — (See  Appendix  H  18.) 
I^reliminary  examinations  of  the  following  localities  were  made  by 

the  local  engineer,  William  F.  Smith,  United  States  agent,  major  of  En- 
gineers, U.  S.  Army,  retired,  and  reported  by  him  as  worthy  of  improve- 
ment: 

1.  Mdhon  River ^  Delaware. — (See  Appendix  H  19.) 

2.  Wetipkin  River,  Maryland. — (See  Appeu<lix  H  20.) 

3.  South  East  River,  Maryland. — (See  Appendix  H  21.) 

4.  Ocoohannock  River,  Virginia. — (See  Appendix  U  22.) 

5.  Nassawaddox  River^  Virginia. — (See  Appendix  H  23.) 

6.  Nanticoke  River,  from  Seaford  to  Concord^  Delaware. — (See  Ap- 
pendix II  24.) 

7.  Warwick  River,  Maryland. — (See  Ap[)endix  H  25.) 

8.  La  Trappe  River,  Maryland. — (See  Appendix  II  26.) 

9.  Tuckakoe  River,  Maryland. — (Sec  Appendix  £1  27.) 
10.  Sassafras  River,  Maryland. — (See  Appendix  H  28.) 

The  division  engineer.  Col.  William  P.  Craighill,  did  not  concur  in  the 
opinion  of  Major  Smith.  I  am  not  satisfied  that  these  localities  are 
worthy  of  improvement,  and  for  this  reason  surveys  have  not  been 
ordered. 

It  appearing  from  the  report  of  the  preliminary  examination  made 
by  the  local  engineer  that  the  following  localities  are  worthy  of  im- 
j)mvement,  and  the  public  necessity  therefor  being  apparent  from  the 
facts  and  reasons  reported,  which  are  concurred  in  by  the  Chief  of  En- 
gineers, W.  F.  Smith,  United  States  agent,  major  of  Engineers,  U.  S. 
Army,  retired,  was  charged  with  their  survey,  the  results  of  which  will 
be  submitted  when  received : 

1.  Appoquinimink  Creek,  Delaware. 

2.  Wicomico  River,  Maryland. 

3.  Chester  River,  between  Crumpton  and  Jones*  Landing,  Maryland. 

4.  Onancock  Harbor,  Virginia. 

5    Chincoteague  Inlet,  Virginia^  for  purposes  of  a  breakwater. 
C.  North  East  River^  Maryland. 

7.  Elk  River,  Maryland. 

8.  Harbor  of  Cape  Charles  City  and  approaches  by  ChetUoa  Inlet,  Vir- 
ginia. 

9.  Manokin  River,  Maryland. 

IMPROVEMENT  OF  PATAPSCO   RIVER  AND    CHANNEL  TO  BALTIMORE, 

MD.,  AND  OF  JAMES  RIVER,   VIRGINIA. 

Officer  in  charge.  Col.  William  P.  Craighill,  Corps  of  Engineers,  un- 
til March  30,  1889,  and  after  that  date  Capt.  Thomas  Turtle,  Corps  of 
Engineers.     Lieut.  G.  J.  Fiebeger,  Corps  of  Engineers,  was  under  the 
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immediate  orders  of  the  ofElcer  in  charge  from  Aagast  30  to  November 
22, 1888,  and  Lieut.  W.  E.  GraigtiilL  Corps  of  Engineers,  temporarily 
onder  the  immediate  orders  of  the  officer  in  chargre  from  January  12  to 
March  29,  1889. 

1.  Channel  to  Baltimorey  Maryland. — The  depth  of  this  channel  has 
been  by  successive  steps  increased  from  17  feet  at  mean  low  water  to 
37  feet,  with  an  average  rise  of  tide  of  about  18  inches. 

The  project  of  improvement  first  adopted  and  commenced  in  October, 
1853,  had  for  its  object  to  give  a  channel  22  feet  at  mean  low  water 
with  a  width  of  150  feet. 

Little  was  done  before  the  late  war,  but  afterwards  these  dimensions 
were  increased,  a  depth  of  24  feet  at  mean  low  water  being  determined 
upon  with  a  width  of  channel  ranging  from  250  to  400  feet. 

This  channel  was  completed  in  1874,  important  changes  of  position 
having  been  ^ven  to  a  portion  of  it,  by  which  the  distance  was  mater- 
ially lessened  and  the  expense  of  maintenance  decreased. 

The  object  of  the  improvement  was  to  permit  the  approach  to  Balti- 
more, at  mean  low  water,  of  vessels  drawing  from  22^  to  23  feet  and  at 
ordinary  high  water  of  vessels  drawing  24  and  24^  feet. 

At  the  close  of  the  last  fiscal  year  operations  were  suspended  from 
lack  of  funds.  The  act  of  August  11, 1888^  appropriated  $300,000,  and 
this  amount  is  now  nearly  expended,  or  obligation  under  contract 
entered  into,  and  all  work  contemplated  under  that  appropriation  will 
he  completed,  probably,  by  September  1,  1889. 

The  channel  throughout  has  been  excavated  to  27  feet  at  low  water. 
The  CraighiU  Channel  below  the  Cut-off,  the  Cut-off  Channel  and  the 
Brewertoo  above  the  Cut-off  have  been  excavated  to  400  feet  width ; 
the  Fort  McHenry  Channel  has  a  least  width  of  250  feet  and  there  are 
considerably  greater  widths  at  the  angles. 

Up  to  June  30, 1889,  the  United  States  had  expended  $2,359,433.27 
with  the  result  indicated  above.  The  city  of  Baltimore  and  the  State 
of  Maryland,  chiefly  the  former,  have  also  contributed  to  the  same  ob- 
ject more  than  $500,000. 

July  1, 1888,  •mount  available $4,025.49 

AoouDt  appropriated  by  act  of  Augost  11,  1888 300,000.00 

*  ;*04, 025. 49 

Joly  1, 1889,  amonnt expended  daring  fiscal  year,  exclusive  of 

UabiUtieeoatoUodiDgJaiy  1,1888 $1.55,a31.60 

jQly  1,  l!ia9,  oatatonding  liabilities 18,500.00 

ialy  1,  1889,  amooat  covered  by  existing  contracts 107, 290. 93 

281.622.53 

Jftly  I,  1889,  balance  available 22,402.96 

iAinoant  (eetimated)  reqaired  for  coaipletioQ  of  existing  project 700, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Jane  ItO,  1891  500, 000. 00 
Sobmitted  in  compliance  with  reqairements  of  sections  2  of  river  and 
harbor  acta  of  1866  and  1867. 

(See  Appendix  1 1.) 

2.  James  River ^  Virginia. — When  the  improvement  of  the  James  Ki  ver 
was  regularly  undertaken  by  the  Grovernment  the  navigation  was  ob- 
structed by  sunken  vessels,  by  remains  of  military  bridges,  and  by 
other  obstructions  put  into  the  river  during  the  late  war  to  prevent 
the  national  fleets  from  approaching  too  close  to  Richmond. 

There  were  also  other  natural  obstructions.  Beckett's  Reef  and 
Bichmond  Bar  had  only  7  feet  of  water  at  mean  low  tide.  From  War- 
wick Bar  to  Richmond  the  channel  was  crooked  and  obstructed  by 

sua  ao — 8 
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dangerous  rocks  and  ledges,  the  Dutch  Gap  Ont-off  was  not  then  open, 
and  the  river  wa^  in  a  poor  condition  as  regards  its  availability  for 
commercial  purposes. 

The  original  project  of  improvement  was  to  secure  a  depth  of  18  feet 
at  full  tide  (corresponding  to  about  15  feet  at  low  tide)  to  Richmond, 
with  a  channel  width  of  180  feet.  This  project  had  reached  an  advanced 
stage  of  progress  wlien  Congress,  by  act  approved  July  5, 1884,  adopted 
the  project  looking  to  22  feet  at  mean  low  tide  from  the  sea  to  Kich- 
mond,  the  width  to  be  400  feet  from  the  sea  to  City  Point,  300  from 
thence  to  Drewry's  Bluff,  and  200  feet  from  thence  tp  Richmond. 

July  1, 1888,  the  available  balance  was  $1,047.98.  The  additional  sum 
of  $225,000  was  provided  by  the  law  of  August  11,  1888. 

At  the  commencement  of  the  fiscal  year  all  field  operations  had 
ceased  on  account  of  funds  having  Ik^cu  exhausted.  As  soon  as  money 
was  available  a  survey  was  organized  to  ascertain  what  was  most  neces- 
sary and  pressing  to  do. 

The  brush  in  places  in  the  training  dikes  had  settled  considerably 
and  repairs  to  such  places  were  made  as  soon  as  practicable.  Work 
was  continued  on  the  dredging  at  Steam's  Dike  by  the  dredges  rented 
from  the  city  of  Richmond  after  advertisements  had  failed  to  secure 
satisfactory  bids,  and  upon  this  ^ork  there  were  removed  during  the 
year  7,073.4  cubic  yards  of  sand  or  gravel,  21,978.6  cubic  yards  of  dis- 
integrated rock,  and  4,806.3  cubic  yards  of  solid  rock,  making  a  total 
of  33,858.3  cubic  yards  of  material,  together  with  205  bowlders. 

Operations  were  resumed  in  dreaging  over  the  reach  from  Richmond 
Bar,  and  by  contract  to  Falling  Creek,  and  475,020  cubic  yards  of  sand, 
mud,  and  gravel,  197  bowlders,  and  20  logs  were  removed  from  this 
section. 

Another  contract  was  let,  under  which  three  old  wing-dams  were 
extended  a  total  of  232.3  feet,  seven  new  ones  built,  aggregating  999.7 
feet  in  length,  and  the  ends  of  certain  others  connected  by  9,140.6  feet 
of  training-dikes.  The  work  at  Goode's  Rocks  was  again  taken  up, 
and,  under  contract,  421  holes,  aggregating  3,061  feet  in  length,  were 
drilled  and  blasted;  2,059.6  cubic  yards  of  solid  rock  and  1,918.7  cubic 
yards  of  disintegrated  rock  were  removed  to  June  30 ;  this  contract 
being  about  66  per  cent,  completed. 

Four  deck-lighters  and  a  combined  bolster  and  pile-driver  were  built 
under  contract. 

A  land-slide  at  Dutch  Gap  demanded  that  some  of  the  material  there- 
from should  be  removed  to  avoid  further  movement  into  the  already 
restricted  channel,  and  informal  arrangements  were  made  with  the 
owner  of  a  dredge  then  in  the  vicinity  to  undertake  the  work,  and 
under  this  arrangement  it  is  expected  to  remove  about  40,000  cubic 
yards  of  material  at  16  cents  per  cubic  yard,  of  which  18,776.3  cubic 
yards  had  been  removed  up  to  July  1. 

A  freshet  occurred  on  June  2,  only  exceeded  in  height  by  two  freshets 
in  forty-two  years,  and  it  is  gratifying  to  note  that  no  damage  was  done 
to  the  works* 

The  condition  of  the  river  at  the  close  of  the  year  may  be  stated  as 
follows: 

The  available  draught  from  the  sea  to  City  Point  at  high  tide  was 
19^  feet;  thence  to  Kingsland,  18  feet;  over  Kingsland,  16 feet;  thence 
to  Richmond,  16J  feet. 

When  the  proposed  improvement  is  completed  an  annual  expendi- 
ture of  $20,000  will  be  necessary  for  the  maintenance  of  the  channel. 
The  amount  that  may  be  advantageously  expended  during  the  fiscal 
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year  ending  Jane  SO,  1889,  is  pot  at  $400,000,  less  than  one-tenth  the 
estimated  cost  of  the  adopted  project. 

The  total  amount  expended  on  this  river  by  the  United  States  up 
to  Jane  30,  1888,  has  been  $930,215.23,  which  includes  the  sum  of 
$208,330.68  expended  since  the  new  project  has  been  entered  upon  to 
give  a  depth  of  22  feet  at  mean  low  water.  Amount  expended  in  fiscal 
year  ending  Jane  30, 1889,  $155,324.63. 

July  1, 1888,  amount  avaUable $l,047.tf8 

Amount  appropriated  by  act  of  August  11,  18dd 2S5,000.00 

226, 047. 98 
July  1, 1889,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1888 $155,324.63 

July  1,  1889,  outstanding  liabilities 5,425.00 

July  1, 1889,  amount  covered  by  existing  contracts 23, 603. 61 

184,353.24 


July  1,1889,  balance  available : w 41,694.74 


{Amount  (estimated)  required  for  completion  of  existing  project 3, 936, 070. 45 
Amount  that  can  be  profitably  expended  in  fiical  year  eudiug  June  30, 
1891 400,000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
'  harbor  acts  of  1866  and  1867. 

(See  Appendix  1 2.) 

3.  Removing  sunken  vessels  or  craft  ohstructing  or  endangering  naviga- 
Hon. — ^The  schooner  Wallace  M,  French^  sank  opposite  Leading  Point, 
near  Fort  McHenry  division  of  channel  leading  to  Baltimore  Harbor, 
was  removed  by  contract,  completed  May  31, 1§89. 

(See  Appendix  I  3.) 

IMPROVEMENT  OP  THE  HABBOR  AT  NORFOLK  AND  ITS  APPROACHES, 
VIRGINIA;  APPROACH  TO  NORFOLK,  VIRGINIA;  OP  NANSEMOND 
RIVER,  VlRGINIA,  INCLUDING  MOUTHS  OF  BENNETT  AND  CHUOK- 
ATUCK  CREEKS  AND  APPOMATTOX  RIVER,  VIRGINIA;  CURRITUCK 
BOUND,  COANJOK  BAY,  AND  NORTH  RIVER  BAR,  NORTH  CAROLINA. 

Officers  in  charge:  Col.  Wm.  P.  Graighill,  Corps  of  Engineers,  to 
November  22,  1888,  since  which  time  Lient.  G.  J.  Fiebeger,  Corps  of 
Engineers.  Division  Engineer,  Col.  Wm.  P.  Craighill,  Corps  of  Engi- 
neers. 

1.  Harbor  of  Norfolk  and  its  approacheSj  Virginia. — ^The  project  for 
iacprovement  adopted  in  1877  was  to  deepen  and  widen  the  channel 
at  the  month  of  the  Southern  Branch  and  along  the  Berkley  and  Ports- 
mouth Flats,  in  the  harbor  proper,  and  for  the  approaches  to  dredge 
a  channel  500  feet  wide  and  25  feet  deep,  at  ordinary  low  water,  through 
the  bars  at  the  Western  Branch  and  SewelPs  Point. 

The  revised  project  of  1885  is  as  follows:  (1)  To  secure  a  channel 
not  less  than  25  feet  deep  and  500  feet  wide  at  ordinary  low  water,  by 
dredging  from  the  deep  water  of  Hampton  Beads  to  l^orfolk  and  the 
United  States  Navy-yard  on  the  Southern  Branch,  and  also  to  secure 
a  channel  in  the  Eastern  Branch  at  the  same  stnge,  not  less  than  22 
feet  deep,  with  a  width  at  least  300  feet  at  the  Norfolk  and  Western 
Railroad  Bridge,  and  gradually  increasing  to  about  700  feet  at  its  mouth, 
by  dredging  between  said  points:  and  (2)  to  ultimately  dredge  the  en- 
tire area  bounded  by  lines  parallel  to  and  75  feet  from  the  port-war- 
den lines  to'U  depth  not  less  than  25  feet  at  ordinary  low  water,  from 
Fort  Norfolk  to  the  United  States  Navy-yard,  and  not  less  than  22  feet 
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from  the  moath  of  the  Eastern  Branch  to  Oampostella  Bridge,  and  to 
construct  a  bulkhead  at  Berkley  Flats. 

With  slight  modification  all  operations  have  been  conducted  in  ac- 
cordance therewith. 

The  amount  expended  to  June  30, 1888,  was  (433,225,  which  resalted 
in  a  channel  at  least  200  feet  wide  and  25  feet  deep  from  Hampton 
Beads  to  Norfolk  Harbor;  a  channel  of  the  same  depth  aud  125  to  500 
feet  wide  in  the  Southern  Branch  to  the  United  States  Navy-yard,  and  a 
channel  22  feet  deep  and  200  feet  wide  in  the  Eastern  Branch  to  the 
Norfolk  and  Western  Bailroad  Bridge. 

The  channel  thus  dredged  was  in  a  good  condition  July  1, 1888,  ex- 
cept at  Sewell's  Point  Bar  where  the  rullug  depth  was  reduced  to  22^ 
feet,  and  at  the  mouth  of  the  Eastern  Branch  where  it  was  20  feet. 

There  was  expended  in  the  fiscal  year  ending  June  30, 1889,  $49,- 
344.91,  which  was  applied  to  the  removal  of  360,957  cubic  yards  of  ma- 
terial from  Sewell's  Point  Bar.  This  dredging  resulted  in  a  channel 
nearly  250  feet  wide  and  13,500  feet  long  through  the  bar. 

The  establishment  of  the  harbor  lines  has  increased  the  ultimate 
amount  of  dredging  called  for  in  the  project  of  1885. 

To  complete  this  work  as  far  as  can  be  foreseen  will  require  the  ex- 
penditure of  (507,744.56. 

Jaly  1,  l^SSf  amoant  available $1,775.00 

Amount  appropriated  by  act  of  August  11,1888 50,000.00 


51,775.00 
July  1,  1889,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1688 49,344.91 


July  1,  1889,  balance  available 2,430.09 


'Amount  (estimated)  required  for  completion  of  existing  project 457,744.56 

^  Amount  that  can  be  urohtably  expt;nded  in  fiscal  year  ending  June  30, 1891   100,000.00 
I  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
^     harbor  acts  of  1866  aud  1867. 

(See  Appendix  J  1.) 

2.  Approach  to  Norfolk  Harbor  and  the  United  States  (Norfolk)  Narnf- 
yard,  between  Lamberfs  Point  and  Fort  Norfolk. — The  original  ooodition 
of  this  channel  was  good  with  the  exception  of  the  shoal  opposite  the 
mouth  of  Western  Brauch,  over  which  there  was  a  navigable  depth  of 
19  feet  at  ordinary  low  water. 

The  project  of  1878  was  to  dredge  a  channel  500  feet  wide  and  25  feet 
deep  at  ordinary  low  water  the  entire  length  of  the  shoal,  4,800  feet. 

The  revised  project  of  1886  is :  (1)  To  secure  a  channel,  not  less  than 
25  feet  deep  and  500  feet  wide  at  ordinary  low  water  from  Lambert's 
Point  to  Fort  Norfolk,  by  the  construction  of  a  dike  and  by  dredging. 
(2)  To  ultimately  widen  this  channel  to  within  75  feetof  a  straight  line 
drawn  from  Fort  Norfolk  to  the  deep  water  opposite  Lambert's  Pointy 
6,800  feet  of  which  is  the  proposed  port- warden's  line,  making  the  chan- 
nel at  least  700  feet  wide. 

From  July  5,  1884,  to  June  30,  1888,  there  was  expended  on  this  im- 
provement $80,223,  which  resulted  in  a  channel  400  feet  wide  and  25 
feet  deep  at  ordinary  low  water,  and  a  channel  of  the  same  deptii  aud 
600  feet  wide  from  the  deep  water  oflF  Lambert's  Point  to  the  port- war- 
den line. 

During  the  year  ending  June  30,  1889,  there  was  expended  on  this 
improvement,  including  outstanding  liabilities  and  amount  covered  by 
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eootnets,  $107,692.72,  which  resulted  in  a  channel  at  least  700  feet  wide 
and  25  feet  deep  at  ordinary  low  water  from  Lambert's  Point  to  Fort 
Norfolk. 

The  project  of  1886  has  been  completed  with  the  exception  of  the  dike. 
Cnnory  examination  made  daring  the  .year  indicate  some  shoaling  in 
the  channel  dredged  in  1885,  bot  not  sufficient  to  warrant  the  constrac- 
tion  of  the  dike  autil  further  observations  can  be  made. 

Jdj  1,  ISaS,  MDOOQt  available $107,277.00 

▲noaot  appropriated  by  act  of  An  gust  11, 1888 10,000.00 

Amount  leceiTed  firom  officer  for  sale  of  fuel 45.00 

117,322.00 

July  1, 1889,  anumnt  expended  duriug  fiscal  year,  exolasiyeof 

Uabilities  ootsUDding  July  1,  1888 $81,619.24 

Jolj  1, 18c»,  oatstandiug  ItabiliUee 632.50 

Jnlj  1, 1889,  amount  covered  by  existing  contracts 25, 560. 87 

107, 812. 61 

July  1, 1889,  bahwice  available 9,509.39 

C  Amoant  (estimated)  required  for  completion  of  exinting  project 108,000.00 

\  Soboiitted  in  compliance  with  reqairemonts  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  J  2.) 

^.  Jfansemond  Kivcr^  Virginia^  including  the  mouths  of  Bennett  and 
CkuehUuch  creeks. — In  1872  the  navigable  channel  of  the  Nansemond 
Biver,  from  Safifolk  to  Hampton  Koads,  was  5  feet  deep  at  ordinary  low 
water  over  the  shoals,  and  was  mnch  obstructed  by  wrecks,  piles, 
mags,  etc. 

From  1873  to  1878,  inclnsive,  the  expenditures  made  by  the  United 
States  for  the  above  improvement  amounted  to  $37,000.  The  result 
was  a  navigable  channel  8  feet  deep,  which  is  still  unimpaired.  No 
work  was  done  between  1880  and  1889. 

Id  obedience  to  the  requirements  of  the  river  and  harbor  act  of 
August  5, 1886,  a  preliminary  examination  and  survey  were  made  of 
the  river,  a  report  of  which  is  found  in  Appendix  L  13  of  the  Beport 
of  the  Chief  of  Engineers  for  1887. 

The  plan  of  improvement  proposed  provides  for  a  channel  not  less 
tiian  100  feet  wide  at  bottom,  12  feet  deep  at  mean  low  water,  from  the 
head  of  navigation  to  the  mouth  of  Western  Branch,  5.37  miles,  in- 
cluding a  turning  basin  200  feet  square,  300  feet  below  Suffolk  Bridge, 
by  dredging  and  the  construction  of  spurs  and  training  walls ;  and  a 
channel  of  like  depth  from  mouth  of  Western  Branch  to  deep  water  at 
Town  Point,  200  feet  wide  at  bottom  at  its  upper  end,  and  gradually 
increasing  to  at  least  400  feet  at  its  lower  end,  etc.;  the  total  estimated 
C08t  being  in  round  numbers  $152,500. 

During  the  fiscal  year  there  has  been  expended  on  this  work  $119.63. 
This  amount  has  been  applied  to  contingencies  and  to  the  payment  of 
work  done  nnder  existing  contracts.  One  of  these  contracts  is  for  repair- 
ing the  dike  at  the  mouth  of  the  Western  Branch,  and  the  other  for 
<}i^^ng  the  shoal  near  Suffolk.  These  works  will  be  completed  by 
March  1,  1890. 

Preliminary  examinations  were  made  of  Bennett  and  Chuckatuck 
creeks  by  the  engineer  in  charge.  These  were  reported  by  him  as  un- 
worthy of  improvement.  It  is  therefore  suggested  that  in  future  ap- 
propriations for  the  Nansemond  Biver  the  mouths  of  Bennett  and 
Chuckatuck  creeks  be  omitted. 
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Amount  appropriated  by  act  of  Angnst  11. 1888 $10,000.00 

July  1,  188dy  amoQQt  expended  dnriug  fiscal  year,  excluHive  of 

liabilities  outstanding  July  1,  1888 $119.63 

July  1,  1889,  outstanding  liabilities 100.00 

July  1,  1889,  amounts  covered  by  existiug  contracts 5,8s9. 00 

6,108.63 


July  1, 1889,  balance  available 3,891.:{7 


< 


'Amount  (estimated)  reonired  for  completion  of  existing  project 132,5^0. 00 

Amount  that  can  be  prontably  expended  in  fiscal  yeai  ending  June  30, 1891     15, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  J  3.) 

4.  Appomattox  Rivery  Virginia, — At  the  close  of  the  late  war  the  nav- 
igation of  this  river  was  in  such  a  condition  that  the  depth  of  water 
on  more  than  one  of  the  shoals  did  not  exceed  6j  feet  at  high  tide, 
and  this  depth  was  diminished  by  3  feet  at  low  tide.  The  plan  of  im- 
provement adopted  in  1870  was  to  attain  a  depth  of  12  feet  at  high  tide, 
with  as  mnch  width  of  channel  as  the  river  would  bear.  This  plan  has 
been  steadily  adhered  to,  constant  progress  being  made  towards  its 
completion  from  year  to  year  by  the  use  of  the  money  granted  by  Con- 
gress. The  means  depended  on  have  been  revetments,  jetties,  dams, 
and  training-wails,  with  resort  to  the  dredge  only  when  the  nee<l8 
of  commerce  required  immediate  work  in  the  channel  to  give  more 
width  or  depth  than  had  been  attained  under  the  slower  operations 
of  the  structures  mentioned,  of  which  the  system  has  not  yet  been 
fully  car  ried  out  for  want  of  sufficient  funds.  Puddledock  Out,  2 
miles  long,  has  been  enlarged,  and  the  river  was  diverted  from  old 
channel  into  it. 

The  amount  expended  by  the  United  States  up  to  June  30, 1888,  on 
the  project  adopted  in  1870,  $378,690.05,  resulted  in  securing  a  turning- 
basin  at  Petersburgh  about  155  by  110  feet,  and  a  navigable  channel  of 
12  feet  and  upwards  at  high  tide,  with  sonie  short  shoals  remaining, 
from  Petersburgh  down  to  Point  of  Rocks,  all  of  which  greatly  benefited 
navigation. 

During  the  fiscal  year  there  has  been  expended  $9,678.99  on  this  im- 
provement. This  was  applied  to  the  relief  of  commerce  by  dredging 
three  shoals  formed  by  the  annual  freshets  of  1888,  to  the  repair  of  ex- 
isting works,  and  to  the  construction  of  jetties  to  permanently  remove 
the  shoal  at  Gatlings.  An  aggregate  of  15,175  cubic  yards  of  ma- 
terial was  removed  from  the  shoals.  All  the  jetties  and  dikes  out- 
side the  city  limits  were  thoroughly  repaired.  Twenty-two  jetties, 
having  an  aggregate  length  of  3,088  feet,  were  constructed  at  Gatlings' 
shoal. 

The  navigable  depth  of  the  river  over  all  shoals  for  the  year  was  about 
lOJ  feet.  A  freshet,  6J  feet  higher  than  any  previously  known,  occurred 
on  June  1.  It  carried  away  all  but  one  of  the  bridges  over  the  river 
near  Petersburgh  and  did  mucli  damage  to  mills  and  warehouses.  No 
injury  was  done  to  any  of  the  jetties  or  dikes,  and  only  three  short  shoals 
were  formed  in  the  river  below  the  city.  The  least  depth  over  these 
was  7^  feet.  A  shoal  was  formed  near  the  city  wharves  with  only  5J 
feet  of  water  over  it,  and  some  of  the  city  jetties  were  injured. 

All  work  within  the  city  limits  has  been  done  by  the  city  of  Peters- 
burgh, which  keeps  a  dredge  for  this  purpose. 

Report  on  the  examination  and  survey,  with  estimate  of  cost,  for  di- 
verting the  water  of  the  river  above  the  harbor  at  Petersburgh  to  the 
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oW  north  channel,  made  to  comply  with  reqniremeot8  of  the  river   muI 
barber  act  of  August  11,  1838,  is  submitted  with  this  report. 

July  1, 1888,  amoont  available $59.95 

Amount  appropriated  by  act  of  Aagnat  11,1888 15,000.00 

15, 059. 95 

Jolj  1, 1889,  arooont  e3cpendod  dnrin;;  fiscal  year,  exclusive  of 

liibilities  oatstaurting  Jnly  1, 18-8 $9,678.99 

Joly  1, 1889,  OQUtanding  liabilities 248.19 

9, 927. 18 

Jolj  1, 1889.  balance  available 5,132.77 

C  Amoant  (estimated)  required  for  completion  of  existing  project 30, 060. 00 

I  Amoant  that  can  be  profitably  expended  in  fiscal  year  ending  Jnne  30, 1891    20, 000. 00 
I  Sobmitted  in  compliance  with  requirements  of  sections  2  of  river  and 
L     harbor  acta  of  1866  and  1867. 

(See  Appendix  J  4.) 

5.  Currituck  SouncI,  Coanjok  Bay^  and  North  River  Bar,  North  Car- 
olifUL — Previous  to  the  commencement  of  this  improvement  there  was 
an  indifferent  natural  channel  with  a  depth  of  from  5  to  7  feet  at  low 
water,  which  had  been  partially  dredged,  in  the  sound  and  bay,  by  the 
Albemarle  and  Chesapeake  Canal  Company. 

The  original  project,  adopted  in  1878,  is  to  obtain  a  channel  80  feet 
wide  at  bottom  and  9  feet  deep  at  ordinary  winter  water,  by  dredging 
the  entire  length  of  the  sound,  10^  miles,  to  which  was  added,  in  1880, 
the  project  to  prolong  this  channel  by  dredging  through  the  bay  about 
2  mUes,  and  to  construct  a  shell  dike  9,600  feet  along  the  westerly  side 
of  the  channel  through  the  latter,  to  maintain  it.  In  1885  it  was  further 
enlarged  by  the  project  to  dredge  a  straight  channel  through  North 
River  Bar  7,150  feet  long,  150  feet  wide,  and  9.4  feet  deep  at  ordinary 
low  water. 

The  amount  expended  to  June  30,  1888,  is  $134,685.68,  and  resulted 
in  the  construction  of  the  dike  and  a  channel  in  the  sound  and  bay 
from  40  to  80  feet  wide,  the  entire  length  and  depth  proposed,  all  of 
which  greatly  improved  navigation  and  increased  the  commerce  over 
this  route. 

The  entire  channel  was  surveyed  last  in  April  and  May,  1885,  to  as- 
certain its  condition,  which  was  found  to  be  quite  good,  although  shoal 
in  places.  This  is  probably  due  very  largely  to  steamers  grounding 
out  of  the  channel  and  creating  shoals  in  their  efforts  to  get  off.  To  re- 
store and  complete  the  work  will  require  the  removal  of  215,076  cubic 
yards  of  material  measured  in  place. 

There  has  been  expended  on  this  work  during  the  fiscal  year  $319.28, 
which  has  been  applied  to  contingencies. 

This  improvement  is  on  the  important  inland  water  route  connecting 
Chesapeake  Bay  and  Albemarle  Sound.  The  other  waters  of  the  United 
States  on  this  route  are  the  Elizabeth,  North  Landing,  and  North  rivers : 
the  first  two  were  under  improvement  until  a  channel  80  feet  wide  and 
9  feet  deep  was  obtained. 

Daring  the  last  year  there  has  been  'much  complaint  made  of  the 
sunken  and  floating  logs  which  impede  navigation  in  all  these  waters. 
To  provide  for  their  removal,  it  is  recommended  that  future  appropria- 
tknis  be  made  available  for  Elizabeth,  North  Lauding,  and  North  rivers, 
Corritnck  Sound,  and  Coanjok  Bay,  under  the  designation  "  Inland 
water  route  from  Norfolk  Harbor,  Virginia,  to  Albemarle  Sound,  North 
Caroijoa,  through  Currituck  Sound.'' 
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If  stepR  are  taken  to  prevent  the  owners  of  rafts  from  abandon !nf^ 
logs  in  these  waters,  the  entire  ronte  can  be  kept  open  at  a  nmall  an- 
nual cost. 

Jnly  1, 1888,  amount  ayailable $314.32 

Amoant  appropriated  by  act  of  August  11,  1888 7,&U0.00 


7,814.32 

July  1, 1889,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 

outstanding  July  1,  1888 319.28 

July  1,  1889,  balance  available 7,495.04 


'Amount  (estimated)  required  for  completion  of  existing  project 39, 885.  G8 

J  Amount  thatoanbe  profitably  expended  in  fiscal  yearendiiig  June30, 1891    20, 000. 00 
\  Submitted  in  compliance  witb  requirements  of  sections  2  of  river  and 
^    harbor  acts  of  1866,  and  1867. 

(See  Appendix  J  5.) 

6.  Removing  sunken  vessels  or  craft  obstructing  or  endangering  naviga- 
tion,— On  April  6, 1889,  the  officer  in  charge  rei>orted  that  the  wreck 
of  the  bark  Pettingill  was  lying  in  the  channel  leading  from  the  At- 
lantic Ocean  to  Hampton  Roads  and  was  an  obstruction  to  navigation 
of  the  character  contemplated  by  section  4,  act  of  June  14,  1880.  Its 
removal  was  therefore  aathorized  by  the  Secretary  of  War,  Having 
been  duly  advertised,  bids  have  been  invited  for  its  removal.  These 
bids  will* be  opened  July  30, 1889. 

(See  Appendix  J  6.) 

EXAMINATIONS  AND  SURVEYS  FOB  IMPROVEMENT,  TO  COMPLY  WITH 
REQUIREMENTS  OP  THE  RIVER  AND  HARBOR  ACT  OP  AUGUST  11, 

1888. 

The  required  preliminary  examinations  of  the  following  localities 
were  made  by  the  local  engineer  in  charge,  Lieutenant  Fiebeger,  and 
reported  by  him  as  not  worthy  of  improvement,  with  facts  and  reasons 
for  such  opinion.  The  Chief  of  Engineers  concurring  in  the  conclusions 
reached  in  these  instances,  has  given  no  instructions  to  make  further 
snrvey  with  the  view  to  their  improvement: 

1.  For  cutting  of  Hospital  Pointy  Virginia^  and  giving  a  depth  of  ttcenty- 
five  feet  and  an  additional  width  of  two  hundred  feet — (See  Appendix 
J  7.) 

2.  Chuckatuck  Creek,  Virginia. — (See  Appendix  J  8.) 

3.  Bennetfs  Creeky  Virginia.  ^{iSee  Appendix  J  9.) 

The  required  preliminary  examination  of  Hampton  Creek  and  Bar^  Vir- 
giniaj  was  made  by  the  local  engineer.  Lieutenant  Fiebeger,  and  re- 
ported by  him  as  worthy  of  improvement,  and  this  conclusion  being 
concurred  in  by  the  Chief  of  Engineers,  the  result  of  the  preliminary 
examination  containing  information  sufficient  to  indicate  to  Congress 
the  probable  cost  of  the  work  required,  no  further  report  or  survey  ap- 
peared to  be  necessary.  The  improvement  recommended  is  a  con- 
tinuation of  that  hitherto  undertaken  to  give  a  channel  200  feet  wide 
and  at  least  9  feet  deep  at  mean  low  water  from  the  month  of  the  creek 
to  Hampton  Bridge,  and  a  channel  of  same  depth  through  the  bar  with 
a  width  of  200  feet  at  the  mouth  of  the  creek  and  300  feet  at  the  turn- 
ing buoy;  estimated  cost  $10,000. 

(See  Appendix  J  10.) 
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IMPBOVEMENT  OP  THE  POTOMAC  BITEB  AT  WASHINGTON;  BECON- 
STBUOTION  OF  THE  AQUEDUCT  BRIDGE  AT  GEORGETOWN,  AND 
CONSTBUCTION  OF  BBIDGE  AOBOSS  THE  EASTEBN  BRANCH  OF  THE 
POTOMAC  AT  WASHINGTON. 

Officer  in  charge,  Lient.  Col.  Peter  C.  Hains,  Corps  of  Engineers. 

1.  Potomac  Biver  at  WaHliington^  District  of  Columbia. — Before  the 
improvement  was  commenced  the  channel  to  Georgetown  was  narrow, 
crooked,  and  had  not  sufficient  deptb  to  accommodate  commerce. 
Vessels  drawing  16  feet  frequently  grounded  at  high  water  above  Long 
Bridge,  and  to  maintain  this  deptb  frequent  dredging  was  necessary, 
and  even  then  the  channel  was  narrow,  as  the  appropriations  for 
dredging  were  only  sufficient  to  make  a  narrow  cut  through  the  bar. 
The  Washington  Channel  was  not  only  shoal,  but  narrow,  and  wholly 
inadequate  to  the  wants  of  commerce. 

The  flats  in  front  of  the  city  were  large  in  area,  sometimes  covered, 
sometimes  not  covered,  by  the  water  of  the  river,  which  was  polluted 
by  the  mixture  of  the  sewage  of  a  large  city.  The  sewer  at  the  foot  of 
Seventeenth  Street  discharged  its  contents  on  the  flats,  rendering 
some  parts  of  the  city  in  that  vicinity  very  unheiilthy.  By  act  passed 
August  2, 1882,  Congress  adopted  a  project  which  had  for  its  object  the 
improvement  of  the  navigation  of  the  river  by  widening  and  deepening 
its  channels,  the  establishment  of  harbor  lines  beyond  which  no  ob- 
structions should  be  built,  and  at  the  same  time  the  filling  of  the  flats 
or  marshes  on  the  city  front,  so  that  they  would  not  be  overflowed  by 
ordinary  high  tides,  the  material  to  be  dredged  from  the  channels  to 
be  used  in  filling  the  flats. 

The  project  provides  for  such  depth  of  channels  as  will  accommodate 
the  largest  class  of  vessels  that  can  reach  Ansenal  Point,  with  such 
additional  depth  at  the  wharves  as  will  enable  vessels  to  receive  full 
cargoes  without  grounding  at  low  water;  for  filling  the  flats  above 
Long  Bridge  to  a  height  of  3  feet  al>ove  the  flood-slope  of  1877,  and 
that  part  of  the  flats  below  Long  Bridge  to  the  same  height  along  the 
middle  line,  but  sloping  on  each  side  of  it  to  6  feet  above  mean  low  tide 
at  the  margin ;  that  in  order  to  purify  the  water  of  the  Washington 
Channel,  which  will  be  cut  ofl'  at  the  upper  end  from  the  Virginia  Chan- 
nel, a  tidal  reservoir  or  basin  be  established  between  the  sewer  canal 
and  Long  Bridge,  this  reservoir  to  be  filled  by  water  from  the  Virginia 
Channel  on  the  flood  tide,  and  discharged  into  the  Washington  Chan- 
nel on  the  ebb.  The  plan  also  contemplated  the  removal  of  Long 
Bridge  or  its  rebuilding  with  longer  spans  during  the  progress  of  the 
work,  and  the  interception  of  all  sewage  now  discharged  into  the  Wash- 
ington Channel,  and  its  conveyance  to  the  James  Creek,  but  neither  the 
reconstruction  of  the  bridge  nor  the  building  of  the  intercepting  sewer 
were  included  in  the  estimated  cost  of  the  imi)rovement. 

The  amount  expended  up  to  the  close  of  the  fiscal  year  ending  Juno 
30,  1888,  is  $1,247,494.90.  At  that  time  the  Washington  Channel  had 
a  depth  of  20  feet  at  mean  low  tide,  and  a  width  of  350  feet ;  the  Vir- 
ginia Channel  below  Long  Bridge  had  a  depth  of  20  to  24  feet  at  mean 
low  tide,  and  width  of  350  to  600  feet ;  the  same  channel  above  Long 
Bridge  had  a  depth  of  about  17  feet  at  mean  low  tide,  and  width  of 
about  550  feet.  This  part  of  the  channel  had  originally  been  dredged 
to  20  feet,  but  had  partly  filled  up  by  the  de})osit  of  material  brought 
down  in  freshets.  Of  the  total  area  of  the  flats  544  acres  had  been 
raised  above  overflow  at  ordinary  high  tide,  some  of  which  was  up  to 
grade,  and  of  the  total  amount  of  material  needed  to  fill  them  to  the 
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required  grade  a  little  more  than  one  half  bad  been  deposited  on  them. 
About  three  fourths  of  (he  tidal  reservoir  had  been  dredged,  and  the 
foundation  of  the  outlet  constructed.  The  expenditures  of  the  past 
year  have  been  devoted  to  the  improvement  of  navigation  by  widen- 
ing the  Washington  Channel  at  its  lower  end,  and  removing  the  shoal 
at  its  junction  with  the  Virginia  Channel,  so  that  the  distance  from  the 
wharves  along  the  river-front  below  Long  Bridge  to  Georgetown  has 
been  materially  shortened,  the  material  so  dredged  being  deposit>ed  on 
the  lower  end  of  Section  III ;  to  raising  the  embankments  along  the 
margin  of  the  fill  wherever  necessary,  and  along  the  sewer-canal,  pro- 
tecting the  same  by  means  of  riprap,  and  continuing  the  construction 
of  the  reservoir  outlet.  The  latter  work  has  been  one  of  exceptional 
difficulty  owing  to  the  great  depth  of  soft  material  comprising  the  bed 
of  the  river  at  its  site. 

On  the  2d  of  June  there  occurred  the  greatest  freshet  in  the  Potomac 
River  of  which  there  is  any  authoritative  record.  The  Potomac  at 
Harper's  Ferry  rose  to  the  height  of  34  feet  above  the  low  stage.  The 
water  was  at  one  time  2.8  above  the  rails  of  the  Baltimore  and  Ohio 
Railroad  on  the  bridge,  and  G.8  higher  than  the  freshet  of  1877.  The 
freshet  attained  its  maximum  height  at  about  10  a.  m.  on  June  2.  It 
was  within  3  feet  of  that  height  for  a  period  of  about  twenty-four  hours, 
and  within  6  feet  of  it  for  about  thirty  hours.  The  highest  point  reached 
by  the  water  at  the  Sewer  Canal,  at  the  foot  of  Seventeenth  street,  was 
13.26  feet. 

The  actual  damage  to  the  reclaimed  land  on  the  river  front  was  not 
great.  Section  I  was  protected  by  a  heavy  growth  of  willows  which  re- 
tarded the  flow  of  water  over  it.  The  water  swept  over  Section  II  from 
near  the  mouth  of  the  Sewer-Canal  toward  the  Washington  Channel 
with  considerable  velocity,  and  as  the  material  consists  largely  of  sand 
many  cubic  jards  were  washed  into  the  tidal  reservoir.  Section  III 
was  not  badly  damaged,  as  the  current  below  Long  Bridge  was  not 
nearly  so  swift.  Considerable  lumber  and  tools  were  lost  at  the  Reser- 
voir Outlet,  but  the  masonry  of  that  structure  was  not  damaged ;  $25,000 
would  cover  the  loss  by  washing  away  of  material  from  the  flats. 

The  channels  of  the  river,  however,  suffered  considerably.  The  Vir- 
ginia Channel  above  Long  Bridge  was  filled  up  to  such  an  extent  that 
there  is  now  not  more  than  14  feet  in  many  x>lace8  where  there  was  20 
feet.  Recent  examinations  have  been  made  and  from  them  it  is  esti- 
mated that  not  less  than  600,000  cubic  yards  of  material  have  been  de- 
posited in  the  dredged  channel  above  Long  Bridge.  Perhaps  one  third 
of  this  amount  was  the  deposit  of  prior  freshets,  there  having  been  a 
number  of  them  since  the  channel  was  dredged  to  20  feet.  The  same 
channel  below  Long  Bridge  did  not  till  up  to  any  great  extent,  except 
at  its  junction  with  the  Washington  Channel,  where  a  deposit  of  about 
3  feet  took  place.  At  the  upper  end  of  the  Washington  Channel  there 
was  a  deposit  of  about  4  feet,  which  fell  off  to  nothing  at  the  upper  end 
of  the  Arsenal  Grounds.  In  ttie  Tidal  Reservoir  the  deposit  varies  from 
about  4  feet  in  some  places  to  less  than  1  foot  in  others.  It  is  estimated 
in  round  figures  that  there  was  not  less  than  1,000,000  cubic  yards  of 
material  brought  down  the  river  and  deposited  in  places  where  it  is  in- 
jurious to  the  channels  of  the  river  and  will  have  to  be  removed  in  order 
to  restore  them  to  the  condition  they  were  in  prior  to  the  freshet. 

Long  Bridge. — The  necessity  of  early  action  in  respect  to  the  rebuild- 
ing of  Long  Bridge  is  emphasized  by  this  freshet.  Had  it  occurred 
when  the  river  was  full  of  ice  a  gorge  would  in  all  probability  have 
formed  at  the  bridge,  which  would  have  thrown  much  more  water  into 
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the  city  and  done  a  much  larger  amount  of  damage.  Atteution  has 
often  been  called  to  the  uecessity  of  rebuilding  Long  Bridge,  and  this 
necessity  increases  as  the  work  advances.  To  delay  it  longer  is  to  put 
vast  interests  ii)  jeopardy. 

Julyl,  1888,  amount  available $23,124.70 

Amount  appropriated  by  act  of  Anguflt  11, 1888 300,000.00 

323, 124. 70 
July  1, 1889,  amount  expended  during  fiscal  year,  exclusive 

of  liabilities  outatandine  July  1,  1888 $174,208.70 

July  1,  1889,  outstanding  liabilities. 17,188.87 

July  I,  1889,  amount  covered  by  existing  contracts 81, 743. 39 

July  1,  1889,  balance  available 52,303.74 


r  Amount  (estimated)  required  for  completion  of  existing  project 1, 141, 1^65. 00 

I  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Juno 

{     :»,  1891 600,000.00 

I  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
t     harbor  acts  of  1806  and  1867. 

(See  Appendix  K  1.) 

2.  Reeonstrtwtion  of  the  Aqueduct  Bridge^  Oeorgetoton^  District  of  Co- 
lumhia. — Congress  by  a<5t  approved  June  21, 1880,  appropriated  the  sum 
of  $240,000  for  the  purchase  of  the  Aqueduct  Bridge,  an  unsafe  wooden 
structure  over  the  Potomac,  and  its  approaches,  and  the  construction 
of  a  free  bridge  upon  the  existing  piers.  The  work  was  assigned  to 
Lieutenant- Colonel  Hains  in  December,  1886.  At  the  close  of  the  year 
ending  June  30,  1888,  the  work  of  reconstruction  was  about  completed, 
and  the  new  bridge  was  open  to  public  travel.  The  operations  during 
the  past  year  consisted  of  the  execution  of  minor  details  necessary  to 
a  completion  of  the  project.  On  September  15, 1888,  the  custody  of  the 
bridge  was  transferred  to  the  District  Commissioners  in  compliance 
with  a  requirement  of  the  District  appropriation  act  of  July  18, 1888. 

The  matter  of  the  conden^nation  of  the  north  abutment  has  been 
adjudicated,  the  amount  to  be  paid  by  the  United  States  being  fixed  at 
$10,000. 

Julyl,  1838,  amount  available $11,128.86 

July  1,  1889,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1888 $5,242.28 

July  1,1889,  ouUtanding  liabilities 10,000.00 

July  1,  1889,  balance  available 7.33 

(See  Appendix  K  2.) 

3-  Bridge  across  the  Eastern  Branch  of  the  Potomac  Eiver,  District  of 
Columbia. — This  bridge  is  located  at  the  foot  of  Pennsylvania  avenue, 
southeast,  in  the  District  of  Columbia.  It  was  authorized  by  act  of 
Congress  approved  February  23, 1887,  by  which  an  appropriation  of 
$110,000  was  made.  On  September  20,  1887,  a  contract  for  the  con- 
struction of  an  iron  bridge  resting  on  masonr^'^  piers  was  made  with 
the  Groton  Bridge  and  Manufacturing  Company  of  Groton,  New  York. 
The  total  price  being  $105,000.  The  original  plan  provided  for  a  90- 
foot  through  span  at  the  west  end  of  the  bridge,  over  the  tracks  of  the 
Baltimore  and  Potomac  Bailroad  Company.  When  the  contractors 
commenced  the  excavation  for  the  foundation  for  the  west  abutment, 
they  were  forcibly  interfered  with  by  the  railroad  company,  which 
claimed  that  the  abutment  encroached  upon  the  company's  right  of 
way.  Subsequently  the  railroad  officials  expressed  a  desire  to  move 
their  tracks  about  187  feet  to  the  eastward  of  their  existing  location. 
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By  act  approved  May  14, 1838,  Congress  authorized  the  Secretary  of 
War  to  make  such  chauges  in  the  plan  of  the  bridge  as  wonld  best  ac- 
commodate the  traffic  over  and  under  it,  and  appropriated  $60,000  to 
provide  for  the  cost,  coupling  therewith  a  proviso  that  the  railroad  com- 
pany should  pay  its  fair  and  just  proportion  of  the  cost  of  the  changes 
at  the  west  end  of  the  bridge.  It  was  difficult  to  fix  upon  modifications 
acceptable  to  the  Government  and  to  the  railroad  company,  and  which 
the  contractors  would  agree  to  adopt  for  a  reasonable  price,  and  at  the 
close  of  the  fiscal  year,  1888,  operations  were  practically  at  a  stand.  In 
July,  1888,  however,  the  matter  was  adjusted,  and  a  supplemental  con- 
tract made  with  the  Groton  Company  for  the  erection,  at  the  west  end 
of  the  bridge,  of  two  through  spans  of  161  feet  each,  in  place  of  one  90- 
foot  through  spau  and  two  112foot  deck  spans  as  originally  designed. 
The  additional  price  to  be  paid  the  contractors  is  $40,000. 

At  the  close  of  the  year  ending  June  30,  1889,  nine  iron  deck  spans 
were  erected  and  their  piers  completed,  the  embankment  for  the  eastern 
approach  was  nearly  completed,  and  the  contractors  were  engaged  in 
the  construction  of  the  two  161-foot  through  spans  and  the  piers  which 
are  to  support  them.    The  west  abutment  was  nearly  completed. 

July  1,  1888,  amount  available $  )1,154.74 

July  1,  lriS\)f  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1888 $45,198.10 

July  1,  1^89,  outstanding  liabilities 8,704.47 

July  1,  1889,  amount  covered  by  existing  contracts 80, 4.55. 56 

July  1,  1889,  balance  available .-...     15,846.76 

(See  Appendix  K  3.) 

KXAMINATION  AND  SURVEYS  FOB  IMPROVEMENT  TO  COMPLY  WITH 
REQUIREMENTS  OP  THE  RIVER  AND  HARBOR  ACT  OP  AUGUST  11, 

1888. 

The  required  preliminary  examinations  of  the  following  localities  were 
made  by  the  local  enfciueer  in  charge,  Lieutenant-Colonel  Hains,  and 
reported  by  him  as  not  worthy  of  improvement,  with  facts  and  reasons 
for  such  opinion.  The  Chief  of  Engineers  concurring  in  the  conclusions 
reached  in  these  instances,  has  given  no  instructions  to  make  further 
survey  with  the  view  to  their  improvement: 

1.  Eastern  Branch  of  the  Potomctc  River.  Maryland. — (See  Appendix 
K  4.) 

2.  South  Branch  of  the  Potomac  River ^  West  Virginia. — (See  Appendix 

3.  Great  Gacapan  River ,  West  Virginia. — (See  Appendix  K  6.) 

IMPROVEMENT  OP  PATUXENT  RIVER  AND  OP  THE  HARBORS  OP  BRETON 
BAY  AND  ST.  JEROME'S  CREEK,  MARYLAND — OP  THE  CHANNEL  AT 
MOUNT  VERNON— OP  RAPPAHANNOCK  RIVER  AND  YORK  RIVER,  VIR- 
VTNIA  — OP  TRIBUTARIES  OP  THE  LOWER  POTOMAC  AND  OP  CERTAIN 
RIVERS  IN  VIRGINIA  AND  NORTH  CAROLINA. 

Engineer  in  charge,  Mr.  S.  T.  Abert,  United  States  Agent;  division 
engineer,  Col.  William  P.  Craighili,  Corps  of  Engineers. 

1.  Paiuxent  River^  Maryland^  from  Benedict  to  HilVs  Landing. — ^Two 
only  of  the  five  bars  between  Benedict  and  Hill's  Landing  have  been  sur- 
veyed. These  are  Swann's  Point  and  Bristol  bars,  respectively,  43  and 
46  miles  from  the  mouth  of  the  river.    At  Swann's  Point  Bar  the  least 
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depth  witbin  the  limit  of  the  proposed  channel  was  foand  to  be  7.2  feet 
at  low  water.  At  Bristol  Bar  tbe  least  depth  was  4.7  near  the  county 
wbarf. 

Steam  navigation  on  both  bars  is  impeded  at  low  water. 

The  improvement  consists  in  dredging  a  cut  200  feet  wide  and  from 
12  to  13  feet  deep,  which  will  give,  when  completed^  a  channel  of  about 
100  feet  wide  and  12^  feet  deep  at  low  water. 

Bids  received  for  dredging  were  excessive  (probably  on  account  of 
the  small  appropriation  and  the  difficulty  of  finding  convenient  dump- 
ing-grounds) and  were  rejected. 

An  attempt  will  be  made  in  the  autumn  to  secure  reasonable  bids. 

Up  to  June  30,  1889,  $255.29  has  been  expended. 

Amoant  appropriated  by  act  of  August  11, 1888. $5,000.00 

July  1, 1889,  amount  expended  duriug  liscal  year,  exclusive  of  liabilities 
outetanding  July  1,  1888 255.29 

July  1,  1889,  balance  available 4,744.71 

{Amount  (estimated )  required  for  oompletion  of  exiHtiuj;  project 75, 000. 00 

Amount  thatcan  beprofitabl.v expended  iu  ti8cal  year  endiug  JuueSO,  189L  10, 000. 00 
Submitted  in  corapliauce  with  requiremeuts  of  bections  2  of  river  uud 
harbor  acts  of  1866  and  1867. 

(See  Appendix  L  1.) 

2.  Channel  at  Mount  Vernon^  Virginia  — Previous  to  the  commence- 
ment of  this  improvement  there  was  a  depth  of  but  4  feet  at  low  water 
over  the  wide  flat  between  the  wharf  at  Mount  Yernon  and  the  main 
channel  of  the  Potomac  Eiver^  a  distance  of  1,900  feet.  The  present 
project,  adopted  in  1879,  and  amended  in  1888,  is  to  excavate  a  channel 
from  deep  water  of  the  Potomac  to  the  wharf  at  Mount  Yernon  which 
shall  have  when  completed  a  width  of  200  feet  and  a  depth  of  from  9  to 
10  feet  at  low  water,  with  a  turninp:-baf«in  of  200  feet  radius. 

The  amount  expended  to  June  30, 1889,  is  4fl3,971.44. 

The  channel  has  been  dredged  a  distance  of  2,300  feet  from  the  wbarf 
to  the  main  channel  of  the  Potomac.  It  has  a  width  varying  from  60 
to  100  feet,  and  the  basin  a  width  of  360  feet. 

The  depths  in  the  channel  and  basin  within  the  limits  mentioned 
vary  firom  9  to  12.8  feet. 

As  stated  in  the  Eeport  for  1888,  no  instrumental  examination  has 
been  made  from  1881  to  June  30,  1888.  The  superintendent  of  Mount 
Yernon  reported  that  the  channel  had  tillcid  about  10  per  cent,  (in  depth). 
Upon  this  representation  was  based  the  statement  that  $8,500  would 
complete  the  improvement. 

A  survey  under  the  last  appropriation  showed  that  the  basin  was 
nearly  obliterated,  and  that  the  work  required  to  complete  the  channel 
would  be  increased  by  the  deposit. 

Amount  appropriated  by  act  of  Au^uet  11,  1888 $6,000.00 

July  1,  18H9,  amount  expended  during  fiscal  year,  exclusive  of 

liabUitiea  outHtanding  July  1,  1888 $5,466.44 

July  1,  1889,  outstanding  liabilities 5.00 

5, 471. 44 

July  1,  1889,  balance  available 528.56 

Amount  (estimated)  required  for  completion  of  existing  project 2, 500. 00 

Amount  thatcan  beprobtably  expended  in  tidcal  year  ending  Juno  :)0, 1891      2, 500. 00 
Submitted  in  compliance 'with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  L  2.) 
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3.  Breton  Bay^  Leonardtown^  Maryland. — The  harbor  of  Leonardtown, 
at  the  upper  end  of  Bretoo  Bay,  prior  to  the  commeucement  of  the 
present  improvement,  had  a  least  depth  of  6  feet  at  low  water,  which 
was  insufficient  for  the  passage  of  steamers  to  and  from  Leouardtowu 
Wharf. 

The  bar  which  was  assumed  to  extend  to  the  9-foot  curve  in  the  bay 
was  about  1  mile  in  length. 

The  original  project  submitted  in  1875  provided  for  a  channel  150 
feet  wide^  with  enlargement  to  400  feet  in  the  widest  part  at  the  turn, 
and  turning  ground  at  the  wharf  of  maximum  width  of  430  feet  and 
length  of  770  feet,  depth  9  feet  at  mean  low  water. 

In  1885  it  was  proposed  to  widen  the  cut  to  200  feet  for  a  distance  of 
Ih  miles,  and  to  enlarge  the  basin  to  a  width  of  400  feet  by  800  feet  in 
length,  depth  in  channel  and  basin  not  to  be  less  than  10^  feet.  The 
eiiect  of  the  increased  dimensions  would  be  to  preserve  the  navigable 
width  of  the  channel. 

The  amount  expended  to  June  30, 188S,  was  $29,173.06. 

A  basin  was  dredged  980  feet  long  by  370  wide,  at  the  upi>er  end ; 
and  thence  a  channel  was  dredged  150  wide  for  a  distance  of  1,870  feet, 
and  185  feet  wide  for  a  further  distance  of  1,420  feet. 

The  depths  .varied  from  8.5  feet  to  13.3  at  low  water.  This  describes 
the  channel  up  to  June  30, 1888. 

During  the  year  ending  June  30,  1889, 12,486.06  was  expended  in 
excavating  13,141  cubic  yards  of  material  at  the  rate  of  13.J  cents. 

The  total  cost  of  the  work  to  June  30,  1889,  is  $31,660.02. 

The  channel  was  widened  at  the  turn  80  feet  for  a  distance  of  480 
feet  and  95  feet  for  a  distance  of  605  feet. 

The  dimensions  above  the  turn  are  the  same  as  in  1888.  At  the  torn 
the  width  varies  from  185  to  280  feet,  and  the  depths  from  8^  feet  to 
14.0  feet  at  low  water. 

July  1,  1888,  amount  available $3'<26.04 

Amount  appropriated  by  act  of  August  11, 1888 •• 3,000.00 

3, 320. 04 
July  1,  1889,  amount  oxpendc<l  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1888 $2,483..56 

July  1,  1889,  outstanding  liabilities 2.50 

2,486.06 

July  1,  1889,  balance  available 839.98 

(Amount  festimated)  required  for  completion  of  oxistiug  project 17, 000. 00 
Amount  tliat  can  be  profitably  expended  in  fiscal  year  ending  June  30,1891     10, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  L  3.) 

4.  Nomini  GreeJc^  Virginia. — This  stream  is  an  important  tributary 
of  the  Potomac,  82  miles  below  Washington,  draining  a  large  area  of 
productive  country. 

Navigation  was  obstructed  by  a  bar  of  sand  and  oyster  shells  at  its 
mouth,  over  which  but  3  feet  could  be  carried  at  low  water,  and  the 
dangers  and  difficulties  of  passing  the  bar  were  further  increased  by  a 
cross-tide  and  an  exceedingly  rapid  current. 

After  passing  the  bar  8 J  feet  can  be  carried  to  Nomini  Ferry,  3  miles 
above  the  mouth. 

The  original  project  for  the  improvement  was  adopted  in  1873,  the 
object  being  to  excavate  a  channel  through  this  bar  100  feet  wide  and 
9  feet  deep  at  low  water. 
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In  1879  the  project  was  modified  to  provide  for  a  width  of  150  feet  in 
the  channel.  The  large  increase  of  trade  wliich  followed  the  openiDpr 
of  the  new  channel  called  for  an  amended  project,  which  was  sabmitted 
in  1882. 

This  amendment  consisted  in  the  enlargement  of  the  width  to  200  feet, 
and  the  dredging  of  a  tidal  supply  channel  and  the  sinking  of  mats  to 
divert  cross-currents  which  obstruct  navigation  and  tend  to  fill  the 
main  channel.  The  appropriations  have  been  barely  sufiicient  to  keep 
the  channel  navigable,  and  it  is  difficult  and  dangerous  at  night  and 
during  the  prevalence  of  northeast  and  northwest  winds. 

The  amount  expended  to  June  30,  1888,  was  $32,500.  At  the  close 
of  the  work  in  1883,  a  cliannel  was  dredged  100  feet  wide  and  9  feet  deep 
from  the  9-foot  curve  outside  the  entrance  to  the  creek  to  White  Oak 
Point,  a  distance  of  4,400  feet. 

No  dredging  was  done  from  1883  to  1889. 

During  this  interval  this  cut  was  reduced  in  width  and  depth  by  de- 
posits of  sand  at  several  places,  and  the  channel  has  shoaled  to  the 
depth  of  7/^  feet  above  the  upper  end  of  the  cut. 

During  the  j  ear  ending  June  30, 1889,  $4,310.80  was  expended,  which 
re-opened  a  channel  94  feet  wide  through  a  sand,  shell,  and  gravel  bar 
lying  at  the  mouth  of  the  creek  for  a  distance  of  about  1,470  feet.  The 
depths  in  this  cut  vary  from  8.9  feet  to  13.8  feet  at  mean  low  water. 

From  the  beginning  of  operations  to  June  30,  1889,  $30,810.80  has 
been  expended. 

Amonnt  appropriated  by  act  of  August  11,  Itoriri $o,  000. 00 

Jaly  1,  1889,  amonnt  expended  during  fiscal  yeai^  exclu8ivo  of 

Jiabilities  outstanding  Jnly  1,  1888 83.615.57 

July  1,  1889,  outstanding  liabilities 095. 23 

4^  310. 80 

July  1,  18S9.  balance  available 669.20 


Amount  (estimated)  required  for  completion  of  existin;^:  project 35, 000. 00 

Amount  that  can  be  prolitably  expended  in  fiscal  year  ending  June  30, 1891    10, 000. 00 
Submitted  iu  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1807. 

(See  Appendix  L  4.) 

5.  Harbor  at  entrance  of  St  Jerome^a  Creehy  Maryland, — The  outer  bar 
in  the  bay  has  a  length  of  2,193  feet  from  the  9-foot  curve  in  the  bay 
to  Corsey's  Point  in  the  creek.  The  least  depth  of  water  on  it  before 
improvement  was  2.8  feet ;  the  average  depth  in  the  channels  to  the 
ponds  used  by  the  Fish  Commission  for  hatching  oysters  was  half  a 
foot.  The  length  of  the  inner  channel  to  the  wharf  of  the  Fish  Com- 
mission is  3,74^  feet. 

The  project  for  the  improvement  of  this  harbor  was  adopted  in  1881, 
and  contemplated  dredging  a  channel  100  feet  wide  and  9  feet  deep  at 
low  water  through  the  outer  bar  at  the  mouth  of  the  creek,  and  a  chan- 
nel 40  feet  wide  and  G  feet  deep  through  the  south  prong  of  the  creek, 
the  material  therefrom  to  be  thrown  uj)  in  a  dike  so  as  to  form  a  pqnd 
for  the  purposes  of  the  United  States  Fish  Commission.  The  chanhel 
through  the  outer  bar  was  made  navigable  and  the  ponds  were  formed. 
The  preservation  of  the  depth  on  the  outer  bar  is  doubtful.  The  United 
States  Fish  Commission  has  abandoned  the  station.  This  harbor  is 
Bituated  at  a  desirable  point  for  a  refuge  for  oyster  boats. 

Up  to  Jane  30, 1889,  $25,635.11  was  expended. 
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July  1,  1886,  smoaDt  available ^ $1»361.40 

July  1,  1889,  amonnt  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1888 496.51 

July  1,  1889,  balance  available 864.89 


J 


Amount  (estimated)  required  for  oompletion  of  oxisti ng  project 26, 000. 00 

Submitted  in  compliance  witb  requirements  of  sections  2  of  river  aud 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  L  5.) 

6.  Rappahannock  River ^  Virginia. — The  priDcipal  obstructions  to  nav- 
igation before  tlie  improvement  were  Fredericksbarg  Bar,  having  a 
depth  at  low  water  of  4  feet,  and  Spottswood  bar,  G  miles  below  Fred- 
ericksburg, having  a  depth  of  6  feet,  besides  five  bars  having  depths  of 
about  8  feet,  within  the  distance  of  12.6  miles  below  Fredericksburg, 
and  two  bars  between  Port  Royal  and  Tappahannock,  at  distances  of 
about  33  and  61  miles  from  Fredericksburg,  having  depths  of  about  9 
feet. 

The  project  for  the  improvement  was  adopted  in  1871  and  was  modi- 
fied in  1879.  It  provides  for  a  channel  150  feet  wide  and  10  feet  deep 
at  Fredericksburg  Bar ;  channels  100  feet  wide  and  10  feet  deep  through 
the  bars  between  Fredericksburg  and  Port  Boyal,  30  miles  below,  and 
channels  200  feet  wide  and  15  feet  deep  through  the  two  bars  between 
Port  Royal  and  Tappahannock,  where  a  larger  class  of  vessels  must  be 
provided  for. 

Between  March  3,  1871,  and  June  30, 1879,  $90,500  was  expended 
upon  the  first  project. 

The  amount  expended  upon  the  present  project  from  June  14,  1880, 
to  June  30, 1888,  is  $96,642.44.  At  that  date  the  channel-depth  for  12.6 
miles  below  Fredericksburg,  the  distance  iihproved,  was  not  less  than 
8  feet  at  low  water,  and  the  width  about  100  feet*  Below  this  steamers 
have  less  diflQculty  in  navigating  the  river. 

The  amount  expended  during  the  fiscal  year  ended  June  30,  1889, 
was  $2,943.62,  making  the  total  expenditure  upon  the  present  project 
to  that  date,  $99,586.06. 

The  expenditure  in  1889  was  mainly  for  removing  snags,  repairing 
dikes,  and  protecting  the  banks.  The  condition  of  the  channel  as  to 
depth  and  width  is  about  the  same  as  on  June  30, 1888. 

July  1,  1888,  amonnt  available $357.56 

Amount  appropriated  by  act  of  AuKost  11, 1888,  |15,000,  less  $3,000  for  Ur- 
bana  Creek 12,000.00 


12, 357. 56 
July  1,  1889,  amonnt  expended  during  fiscal  year,  exclusive  of 

liabilities  outhtanding  July  1,  1888 2,769.28 

July  1,  18H9,  outetandiug  liabilities 174.34 

July  1,  1889,  amount  coveted  by  existing  contracts 7,000. 00 

9,943.62 

July  1, 1889,  balance  available 2,413.94 


'Amount  (estimated)  required  for  completion  of  existing  project 179, 000. 00 

Amount  tbat  can  be  profitably  expended  in  fiscalyear  ending  June  30, 1891    30, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

Rappahannock  River^  Virginia^  at  Urbana  Oreeky  a  tidal  tributary 
thereof. — Before  improvement  the  navigation  was  obstructed  by  a  bar 
at  the  mouth,  over  which  but  6  feet  of  water  could  be  carried. 
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The  proseot  project  was  adopted  in  1879.  It  provided  for  a  channel 
through  the  bar  150  wide  and  10  feet  deep  at  low  water. 

The  plan  was  extended  in  1883  to  inclade  the  removal  of  a  bar  ic  the 
harbor,  and  in  1888  to  provide  for  tbe  addition  of  works  intended  to 
prevent  the  dredged  channels  from  filling. 

The  amount  expended  to  June  30,  1888,  is  $15,500.  A  channel  120 
feet  wide  and  10  feet  deep  was  excavated  through  the  bar  at  the  mouth, 
and  the  bar  in  the  harbor  was  excavated  to  a  depth  of  10  feet  and  a 
width  of  from  80  to  300  feet. 

On  June  30, 1888,  the  channel  through  the  bar  at  the  mouth  had  filled 
in  on  one  side  so  that  its  width  was  reduced  from  120  to  90  feet.  The 
depth  remained  10  feet.  ' 

There  was  expended  during  the  year  ending  Juno  30, 1889,  in  exam- 
ination and  preparation  for  resuming  work,  $150,  making  a  total  of 
$15,650  expended  to  June  30, 1889. 

The  condition  remained  about  the  same  as  on  June  30, 1888. 

Amount  appropriated  by  act  of  August  11,  188S $3,000.00 

Joly  1,  1889,  amoant  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1888 150.00 


July  1, 1889,  balance  available 2,850.00 


'Amount  (ebti mated)  reauired  for  completion  of  existing  project IC,  080. 00 

Amount  t  hat  can  be  prontabl  j  expended  in  fiscal  year  ending  June  30, 1891      5, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  L  6.) 

7,  TotusJcy  Eiver^  Virginia. — The  obstructions  to  the  navigation  of 
this  river  consisted  of  two  bars,  one  at  its  mouth,  which  forms  a  part  of 
the  wide  flat  between  the  outlet  of  the  river  and  tlie  navigable  channel 
of  the  Rappahannock,  having  a  least  depth  of  4^  feet,  and  the  other 
about  2i  miles  above  the  mouth,  known  as  Booker's  Bar,  having  a  ruling 
depth  of  3  feet 

Ten  thousand  dollars  was  appropriated  up  to  August  2, 1882.  This 
sum  has  been  expended  in  building  and  repairing  a  longitudinal  dike 
2,117  feet  in  length,  the  effect  of  which  has  been  to  scour  out  the  chan- 
nel to  a  depth  of  3^  feet  at  low  water. 

C  Amount  (estimated)  required  for  completion  of  existing  project (12, 000. 00 

2  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  L  7.) 

8.  Mattaponi  Biverj  Virginia, — ^Thls  stream  empties  into  the  York 
River  at  West  Point,  Va. 

It  is  navigable  at  low  water  as  far  as  Walkerton,  40  miles  above  West 
Point,  for  vessels  drawing  9  feet;  small  steamers  can  go>as  far  as 
Aylelt's,  12  miles  further,  and  it  can  be  made  navigable  for  barges  to 
Mnndy's  Bridge,  26  miles  above  Aylett's.  Previous  to  the  commence- 
ment of  the  improvement  the  river  was  obstructed  by  three  or  four  bars, 
and  by  snags,  wrecks,  and  overhanging  trees. 

Tbe  original  project  for  the  improvement  of  this  river,  ba«ed  on  a 
reconnaissance  in  1875,  was  adopted  in  1880,  the  object  being  to  provide 
a  channel  40  feet  wide  and  5J  feet  deep  at  low  water,  by  the  removal  of 
snags,  drift,  wrecks,  and  overhanging  trees,  and  by  dredging  through 
bars. 

j^f[Q  89 — -^ 
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lu  1881:  an  examination  was  made  of  the  changes  which  had  taken 
I)lace  in  Eobinson's,  Latan^^s,  and  Line  Tree  bars,  and  in  1885  the  proj- 
ect was  amended  to  authorize  the  constraction  of  dikes  at  Bobinson^s 
and  Latan^'s  bars,  to  preserve  channels  to  be  dredged  with  a  bottom 
width  of  40  feet  and  depth  of  6  feet. 

The  amount  exi>ended  to  June  30, 18S8,  was  $13,183.30.  This  sum 
was  expended  in  snagging  operations  and  the  removal  of  wrecks,  logs, 
and  overhanging  trees  from  Mnndy's  Bridge  to  near  Robinson's  Bar,  a 
distance  of  about  34  miles,  and  in  the  construction  of  a  portion  of  tbe 
dikes  proposed  at  Bobln son's  Bar. 

In  1883  the  snags,  drift,  overhanging  trees,  and  wrecks  had  been  re 
moved  from  Mundy's  Bridge  to  Aylett's,  a  distance  of  about  24  miles. 
No  work  has  been  done  on  this  portion  of  the  river  since  that  date^ 
and  it  is  probable  that  obstructions  have  accumulated. 

In  1888  snags,  drift  logs,  stumps,  and  trees  were  removed  from  Aylett's 
to  Robinson^s  Bar,  a  distance  of  about  10  miles.  This  portion  of  the 
river  was  not  seriously  obstructed  by  snags  and  trees  on  June  30, 1888. 
Some  trees  obstruct  navigation  below  Indiantown,  otherwise  navigation 
is  believed  to  be  unimpeded  as  far  as  West  Point. 

During  the  year  ending  June  30, 1889,  $1,040.54  has  been  expended 
in  the  construction  of  dikes  at  Robinson's  Bar.  The  toW  amount  ex- 
pended to  June  30,  1889,  is  $14,229.84. 

July  1,1888,  amount  available $116.70 

Aniouut  appropriatod  by  act  of  August  11,  1888 3,000.00 

3, 116. 70 

July  1 ,  1889,  amount  expended  during  fiscal  year,  ezclnsive  of 

liabilities  outstanding  July  1,  1888 $720.71 

July  ],  1889,  outstanding  liabilities 325.  63 

1;  046. 54 

Jnly  1, 1889,  balance  available 2,070.16 


Amount  (estimated)  required  for  completion  of  existing  project 23,  000.  00 

Amount  thatcan  be  profitably  expended  in  fiscal  year  ending  Jane30,1891    10, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
^    harbor  acts  of  1866  and  1867. 

(See  Appendix  L  8.) 

9.  Pamunky  River^  Virginia. — ^The  distance  from  Hanovertowu  to 
West  Point  is  59  miles.  The  least  depth  from  Hanovertown  to  New 
Castle  Ferry,  8  miles,  is  IJ  feet  From  New  Castle  Perry  to  Piping 
Tree,  a  distance  of  8  miles,  two  bars  only  require  improvement  at  present ; 
these  are  Skidmore's,  11 J  miles  below  Hanovertown,  with  a  least  depth 
of  5.8  feet,  and  Spring  Bar,  15^  miles  below  Hanovertown,  with  a  least 
depth  of  5  feet.  Over  all  the  bars  as  far  as  White  Honse  (about  29 
miles  above  West  Point)  12J  feet  (nearly)  can  be  carried. 

Tbe  present  project  was  tulopted  in  1880,  the  object  being  to  provide 
a  channel  40  feet  wide  and  from  3  to  5  feet  deep  from  Hanovertowu  to 
New  Castle  Ferry,  a  distance  of  8  miles,  and  100  feet  wide  and  7  feet 
deep  at  low  water  at  Skidmore  and  Spring  Bars. 

The  amount  exi)ended  to  June  30, 1888,  is  $12,400.97,  and  during  the 
fiscal  year  ended  June  30, 1889,  $241.05  has  been  expended,  making  a 
total  to  June  30, 1889,  of  $12,642.02. 

The  only  bid  received  for  dredging  under  the  appropriation  of  August 
11, 1888,  was  rejected  on  account  of  certain  conditions  imposed  therein. 
The  work  will  be  readvertised  in  the  autumn,  when  it  is  thought  that 
reasonable  bids  may  be  obtained. 
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July  1,  1886,  amonot  available '. 199.03 

Amount  appropriated  by  act  of  August  11, 1888 3,000.00 

3, 099. 03 

July  1,  1889,  amount  expeuded  during  fiscal  year,  exclusive  of.  « 

liabiUties  outotanding  July  1, 1888 *     $240.57 

July  1,  1889,  outstanding  liabilities .48 

241. 0^ 


• 


July  1,  1889,  balance  available 2,857.98 

r  Amount  (estimated)  leouired  for  completion  of  existing  project 13, 000. 00 

I  Amount  that  can  be  profitably  expeuded  in  fisoal  year  ending  June  30, 1891      8, 000. 00 
I  Submitted  in  complianoe  with  requirements  of  sections  2  of  river  and 
I     harbor  acts  of  1866  and  1867. 

(See  Appendix  L  9.) 

10.  York  BiveTj  Virginia,  ^The  Pamnnky  and  Mattaponi  rivers  unite 
at  West  Point  to  form  the  York  Biver,  which  follows  a  southeasterly 
course  for  41  miles  and  empties  into  Chesapeake  Bay.  Its  average 
width  as  far  as  Yorktown,  a  distance  of  26  miles,  is  1^  miles. 

Prior  to  the  commencement  of  the  present  improvement  the  naviga- 
tion was  obstructed  by  two  bars ;  one  at  West  Point,  2.1  miles  in  length, 
with  a  ruling  depth  of  15^  feet  at  low  water ;  the  other  at  Potopotank 
Creek,  8^  miles  below,  with  a  ruling  depth  of  18}  feet  at  low  water. 
With  the  exception  of  these  two  bars  the  depth  of  the  channel  was  not 
less  than  20  feet. 

The  original  project  for  the  improvement  of  the  river  was  adopted  in 
1880,  the  object  being  to  provide  a  channel  22  feet  deep  at  low  water 
and  400  feet  wide  through  both  bars,  and  also  a  basin  of  the  same  depth 
opposite  the  wharves  at  West  Point,  and  connecting  with  the  channel. 

Since  the  commencement  of  the  work  in  1880  the  trade  at  West  Point 
has  largely  increased  and  the  depth  of  22  feet  at  low  water  in  the  chan- 
nel does  not  answer  the  present  demands  of  navigation. 

Steamers  now  load  at  West  Point  drawing  24  feet. 

Daring  the  progress  of  the  work  in  1889  the  Secretary  of  War  directed 
(January  4, 1889),  at  the  request  of  the  agents  of  the  Piedmont  Air  Line 
Oompany  (Bichmond  and  Danville  Kailroad),  that  the  project  be  modi- 
fied to  authorize,  under  the  contract  with  the  American  Dredging  Com- 
pany, the  deepening  of  the  channel  to  admit  the  passage  at  low  water 
of  vessels  drawing  24  feet. 

The  amount  expended  to  June  30, 1888,  is  $95,348.62,  which  provided : 

(1)  A  channel  through  West  Point  Bar  for  a  distance  of  11,300  feet 
wi:h  a  width  varying  from  100  to  230  feet  and  with  a  depth  varying 
frcim  17.8  feet  to  25.6  feet  at  low  water;  and 

(2)  A  channel  through  Potopotank  Bar  105  feet  wide  with  a  depth  of 
2:i  feet  at  low  water.    The  only  dredging  at  this  bar  was  done  in  1881. 

These  channels  have  not  the  width  nor  depth  sufficent  to  accommo- 
date the  present  trade  of  York  Biver,  and  freight  brought  by  rail  to 
West  Point  to  be  shipped  to  foreign  i)ort8. 

During  the  year  ending  June  30, 1889,  $30,962.33  was  expended  at 
the  West  Point  Bar,  which  gave  a  channel  through  the  bar  of  a  width 
varying  from  161  feet  to  257  feet,  and  a  depth,  exclusive  of  the  center 
cat,  of  22  feet  at  mean  low  water. 

Under  the  modification  of  the  project  by  the  Secretary  of  War,  a  cut 
40  feet  wide,  in  the  center  of  the  channel,  and  24  feet  deep  was  dredged 
through  the  bar. 
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The  total  amount  expended  to  June  30, 1889,  is  $126,310.95. 

July  1, 1888.  amount  available $3,401.38 

AmouDt  appropriated  by  aot  of  August  11,  1888 30,000.00 

33,401.38 

July  1,  1889,  amount  expended  during  fiscal  year,  exclasivo  of 

liabilities  outstanding  July  1,  1888 130,899.83 

.Julyl,  1889,  outstanding  liabilities 62.50 

30,962.33 

Julyl,  1889,  balance  available 2,439.06 

{Amount  (estimated)  required  for  completion  of  existing  project 127, 850. 00 
Amount  that  can  be  prohtabl^  expended  in  fiscal  year  ending  June  30, 1891    50, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  L  10.) 

11.  Chickahominy  River j  Virginia. — Before  improvement  the  obstruc- 
tions below  Windsor  Shades  consisted  of  three  bars  near  that  point, 
upon  which  the  depth  was  Irom  4  to  5  feet  at  low  water,  and  a  bar  at 
the  mouth  of  the  river  upon  which  the  depth  at  low  water  was  from  11 
to  12  feet.  The  project  for  improvement,  as  amended  in  1882,  provides 
for  dred^ng  channels  from  100  to  150  feet  wide  through  Windsor  Shades, 
Old  Fort  and  Binn's  bars,  to  a  depth  of  not  less  than  8  feet  at  low 
water,  and  for  dredging  a  channel  through  the  bar  at  the  mouth  with  a 
width  of  200  feet  and  a  depth  of  from  14  to  15  feet  at  low  water. 

Up  to  June  30, 1888,  $19,000  had  been  expended.  Channels  of  the 
required  width  and  depth  were  dredged  through  the  bar  at  the  mouth 
and  at  Windsor  Shades,  and  also  for  portions  of  the  distance  through  the 
bars  at  Old  Fort  and  Binn's.  The  channels  at  Windsor  Shades  and 
Old  Fort  had  been  reduced  in  width  on  June  30, 1888,  to  about  75  feet 
by  filling  at  the  sides,  and  the  channel  at  Binn's  Bar  had  narrowed  to 
about  160  feet  The  depths  remained  about  as  dredged,  except  at  Old 
Fort  Bar,  which  had  filled  to  some  extent. 

There  was  expended  during  the  year  ending  June  30, 1889,  $1,927.12, 
making  a  total  of  $20,927.12  to  that  date.  During  the  fiscal  year  end- 
ing Jane  30, 1889,  a  continuation  of  the  channel  at  Binn's  Bar  was 
dredged  to  a  depth  of  9  feet  for  a  width  of  60  feet  and  a  length  of  1,500 
feet ;  and  a  continuation  of  the  channel  at  Old  Fort  Bar  was  dredgcnl  to 
a  depth  of  9  feet  for  widths  of  30  and  60  feet  and  a  length  of  800  feet 
Work  was  still  in  progress  at  the  close  of  the  fiscal  year. 

Amount  appropriated  by  act  of  An^nst  11, 1888 $2,500.00 

Jnly  1, 1889,  amount  expended  during  liscal  year,  exclusive  of 

liabilities  outstanding  July  1, 1888 $400.31 

July  1,  1889,  outstanding  liabilities 1,526.81 

July  1,  1889,  amount  covered  by  existing  contracts 95. 06 

2,022.18 

July  1,  1889,  balance  available.; 477,82 

{Amount  (estimated)  required  for  completion  of  existing  project 7, 600. 00 
Amount  that  can  be  profitably  expended  in  fiscal  vear  end  ing  June  30, 1891      5, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  L  11.) 

12,  Staunton  River,  Virginia,  (a)  Bettceen  BrooikNeal  and  Randolph.-^ 
Prior  to  improvement  the  river  could  be  navigated  only  by  bateaux 
drawing  about  1  foot  of  water,    I^umeroua  rock  ledger,  s^qcj-bars,  and 
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rapids  oeeaired  between  reaches  of  deeper  water  well  adapted  to  Davi- 

gldOD. 

The  project  for  the  improvemeDt  between  Brook  Neal  and  Bandolph 
StatioD,  31  miles  below,  on  the  fiichmond  and  Danville  Bailroad,  was 
adopted  in  1879,  the  object  being  to  secure  a  navigable  channel  not  less 
tiiao  35  feet  wide  and  2  feet  deep  at  low  water  through  the  various  ob- 
stroctions. 

The  amount  expended  upon  this  portion  of  the  river  to  Jnne  30, 1888, 
was  $32,112. 

About  29^  miles  of  the  river  were-  opened  for  navigation  by  small 
steamers.  During  the  year  ending  June  30,  1889,  there  has  been  ex- 
pended $2,465.82,  making  a  total  to  June  30,  1889,  of  $35,034.18.  The 
expenditure  during  the  year  was  upon  the  improvement  of  the  rapids  at 
n^hite  Bock  Falls,  which  was  only  partly  completed. 

Joly  1, 1868,  amount  available $38a00 

inouDt  appropriated  by  act  of  August  11.1888 5,000.00 

5.388.00 
Jalj  1. 1889,  amoont  expended  dnrinji;  fiscal  year,  exclasiye  of 

UabUitiefl  ontBtanding  July  1,1888 $2,364.40 

Jttlyl,  1889,  ootBtanding  liabilities 557.78 

2, 922. 18 

Jttlj  1, 1S89,  balance  available 2,465.82 

r  Amoont  (estimated)  required  for  completion  of  ezistinfi;  project 31, 200. 00 

I  AjDoan  t  tbat  can  be  profitably  expended  in  fiscal  year  ending  J  une  30, 1891    20, 000. 00 
1  8obmitted  in  compliance  with  requirements  of  sections  2  of  river  and 
[     harbor  acts  of  1866  and  1867. 

(See  Appendix  L  12.) 

(6)  BeUeeem  Pig  River  and  Brook  Neal. — The  project  for  the  improve- 
ment between  Pig  Biver  and  Brook  Neal  was  adopted  in  1882,  the 
object  being  to  secare  a  navigable  channel  for  bateaux  not  less  than 
14  feet  wide  and  from  1^  to  2  feet  deep  at  low  water,  with  a  slope  of 
water-8ar£aee  at  rapids  not  greater  than  10  feet  per  mile. 

The  amount  exjiended  npon  this  portion  of  the  river  to  Jnne  30, 1888, 
was  $G,573.04.  This  expenditure  resulted  in  opening  a  channel  from 
the  Virginia  Midland  Bailroad  Bridge  to  a  distance  of  18|  miles  above. 
During  the  year  ending  Jnne  3, 1889,  there  has  been  expended  $426.96, 
making  a  total  expended  to  Jnne  30, 1889,  of  $7,000.  The  expenditure 
during  the  year  made  the  channel  available  for  about  18^  miles  above 
the  y  irginia  Midland  Bailroad  Bridge. 

Jolyl,  1888,  amount  available $426.96 

Jalj  1, 1889,  ainonnt  expended  daring  fiscal  year,  exclusive  of  liabilities  ont- 
standing  Jnlj  1, 1888 426.96 

(See  Appendix  L  12.) 

13.  Dan  River,  Virginia  and  North  Carolina. — The  navigation  in  the 
Dan  Biver,  between  Madison,  N.  O.,  and  Danville,  Ya.,  prior  to  the  im- 
provemeot,  was  obstructed  by  numerous  bowlders  and  rock  ledges  and 
ttsd  and  gravel  bars  and  rapids. 

Between  these  obstructions  were  pools  or  reaches  of  navigable  water. 

The  original  project  for  this  improvement  was  adopted  in  1880,  the 
object  being  to  afford  a  channel  for  navigation  not  less  than  35  feet 
wide  and  not  less  than  1^  feet  deep  in  pools,  and  2  feet  deep  in  the 
npids  at  extreme  low  water  from  the  head  of  the  canal  at  Danville, 
y^  to  Madison,  N.  O.,  a  distance  of  49.13  miles.  It  was  believed  that 
these  depths  woold  give  for  six  months  in  the  year  a  channel  of  not 
ka  than  3  feet  depth  through  the  various  obstructions. 
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The  pi*oject  was  afterward  modified  to  a  chaunel  of  not  less  tban  10 
feet  wide  and  2  feet  deep  in  the  rapids  at  extreme  low  water,  wbich 
were  the  dimensions  excavated. 

The  amount  expended  upon  the  improvement  to  June  30, 1888,  was 
$50,088.81. 

This  has  secured  a  cliannel  of  nearly  the  dimensions  reqaired,  from 
Danville  to  Madison,  the  proposed  head  of  navigation ;  further  work 
is  necessary  for  its  completion.  The  channel  was  available  for  rafting 
lumber,  and  for  bateau  naviji^ation,  except  at  extreme  low  water,  thoairh 
the  current  was  rapid  at  several  shoals  which  it  was  intended  to  remedy 
by  the  construction  of  spurdams. 

During  the  year  ending  June  30,  1889,  $411.19  has  been  exx>eoded, 
which  has  completed  the  spur-dams  at  Slink's  Shoal,  redacing  the  ve- 
locity of  current  at  that  point. 

The  funds  being  exhausted,  and  Congress  having  made  no  appropri- 
ation for  the  following  year,  the  plant  was  sold  at  auction  in  August, 
1888. 

The  total  amount  expended  to  June  30, 1889,  is  $50,500. 

July  1,  1888,  amonnt  avaUable 1411.19 

July  1,  1889,  amonot  expended  daring  fiscal  year  oxclusive  of  liabilities 
ontstanding  Jnly  1,  1888 411.19 


1 


=c 


Amonnt  (estimated)  reqnircd  for  completion  of  existinj]^  project 7, 000 

Submitted  in  compliance  with  requirementsof  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Apiiendix  L  13.) 

14.  Removing  sunken  vessels  or  craft  obstructing  or  endangering  navi- 
gation.— The  AmumSj  a  wooden  barge,  was  sunk  April  8, 1888,  at  Skhl- 
raore's  Bar,  in  the  Pamunky  River,  48  miles  above  West  Point,  Va.,  and 
was  abandoned  by  her  owners. 

She  was  an  obstruction  to  navigation  and  prevented  dredging  wbich 
was  proposed  in  the  project  for  the  improvement  of  the  Pamunky  Biver 
during  the  year  1889. 

The  usual  notice  of  thirty  days  to  persons  interested  was  published, 
and  proposals  were  opened  May  6,  1889. 

The  bid  of  $800  by  Messrs.  James  H.  and  Charles  H.  Deumead,  of 
West  Point,  Va.,  was  the  lowest  received,  and  a  contract  was  made 
with  them,  and  was  approved  June  5, 1889.  The  work  of  removal  oom- 
mene^d  June  11,  and  was  in  progress  at  the  close  of  the  fiscal  year. 

(See  Appendix  L  14.) 

EXAMINATIONS  AND  SUEVEYS  FOR  IMPBOVBMBNT,  TO  COMPLY  WITH 
REQUIREMENTS  OP  THE  RIVER  AND  HARBOR  ACT  OP  AUGUST  11, 

1888. 

The  required  preliminary  examinations  of  the  following  localities  were 
made  by  the  local  engineer  in  charge,  Mr.  S.  T.  Aberf>,  United  States 
agent,  and  rei>orted  by  him  as  not  worthy  of  improvement,  with  facts 
and  reasons  for  such  opinion.  The  Ohief  of  Engineers  cononrring  in  the 
conclusions  reached  in  these  instances,  has  given  no  instructions  to 
make  further  survey  with  the  view  to  their  improvement 

1.  UulVs  CreeJcj  Virginia. — (See  Appendix  L15.) 

2.  Jlunting  Creek  at  its  mouthy  Virginia. — (See  Appendix  L  16,) 

3.  Cliannel  crossing  the  Potomac  Biver,  from  Alexandria,  Virginia,  to 
the  Maryland  «tde.— (See  Appendix  L  17.) 

Preliminary  examinations  of  the  following  localities  were  made  by  the 
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local  cngiueer,  Mr.  S.  T.  Abert,  Uuited  States  agent,  and  reported  by 
him  as  worthy  of  improvement: 

1.  Quant ico  Creclc^  Virginia. — (See  Apijendix  L  18.) 

2.  Ware  Blver^  Virginia. — (See  Appendix  L  19.) 

3.  Machodac  Eiver^  Virginia. — (S^  Appendix  L  20.) 

The  Division  Engineer,  Col.  William  P.  Gr^igbill,  did  not  concur  in 
thA  opinion  of  Mr.  Abert.  I  am  not  satisfied  that  tbese  localities  ar<> 
worthy  of  improvement,  and  for  this  reason  snrveys  have  not  been  or- 
dered« 

It  appearing  from  the  report  of  the  preliminary  examinations  made 
by  the  local  engineer  that  the  following  localities  are  worthy  of  im- 
provement, and  the  pablic  necessity  therefor  being  apparent  from  the 
facts  and  reasons  reported,  which  are  concurred  in  by  the  Chief  of  En- 
gineers, Mr.  S.  T.  Abert,  United  States  agent,  was  charged  with  their 
sorx^ey.  the  results  of  which  will  be  submitted  when  received : 

1.  Oecoquan  Creck^  Virginia. 

3.  Aequia  Creek j  Virginia. 

3.  Ckickahominy  Creek  [River]^  Virginia. 

nfPROVBMENT  OF  CERTAIN  EFVERS  AND  HARBORS  OF  NORTH  CARD 

LTNA  AND  SOUTH  CAROLINA. 

Officer  in  charge,  Capt.  W.  H.  Bixby,  Corps  of  Engineers,  having 
nnder  his  immediate  orders,  until  August  28,  1888,  First  Lieut  II. 
Taylor,  Corps  of  Engineers.  Division  Engineer,  Col.  W.  P.  Craighill, 
Corps  of  Engineers. 

1.  Boanoke  Biver^  North  Carolina  and  Virgina. — When  placed  under 
governmental  improvement  in  1872,  this  stream  possessed  a  10-foot 
depth  of  channel  from  its  mouth  Gl  miles  up  to  Qamilton,  thence  a  5-foot 
depth  68  miles  further  to  Weldon  (about  eight  months  per  year),  this 
channel  depth  being  reduced  during  the  low-water  season  to  10  feet  to 
Hamilton  and  2  feet  to  Weldon.  Over  the  whole  129  miles  the  river 
was  more  or  less  obstructed  by  snags,  fallen  trees,  rocky  bars,  and  by 
war  obstrcctiims. 

The  original  projects  of  1872  contemplated  the  removal  of  the  war 
blockades,  a  few  rocky  bars,  and  all  sunken  logs,  snags,  floating  and 
other  obstructions,  and  the  contraction  of  the  channel- way  by  jetties,  so 
us  to  assure  during  the  entire  year  an  unobstructed  10-foot  navigation 
np  to  Hamilton,  and  5foot  navigation  up  to  Weldon.  The  total  final 
cost  of  this  work  below  Weldon  was  estimated  in  1872  at  $209,000  for 
a  steamboat  channel  of  5  feet  depth  at  low  water. 

Up  to  June  30, 1888,  a  total  of  $71,152.69  (including  outstanding 
liabilities)  had  been  spent  upon  this  improvement,  giving  a  moderately 
well  cleared  channel  over  the  entire  length  of  the  river,  allowing  a  10- 
foot  navigation  01  miles  to  Hamilton  and  a  2  foot  navigation  G8  miles 
further  to  Weldon  all  the  year ;  and  also  a  fairly  well-cleared  5foot  navi- 
gation all  the  way  to  Weldon  during  eight  months  of  the  year. 

During  the  fiscal  year  ending  June  30, 1889,  an  additional  $11,021.09, 
including  outstanding  liabilities,  was  spent  mainly  above  Hamilton,  in 
removing  the  worst  leaning  trees  and  other  bank  obstructions  from  the 
entire  river  and  clearing  a  good  channel  of  100  feet  width  and  7  feet 
depth  from  Hamilton,  36  miles  upward  to  Little  Eocky  Bar,  and  to  5 
feet  depth  22  miles  further  to  Halifax,  and  of  natural  depth  10  miles 
further  to  Weldon.  Such  money  as  is  now  on  hand  will  be  used  up  be- 
fore new  appropriations  can  l>ee/Ome  available. 

After  the  improvement  is  finished  its  proper  maintenance  niny  c#st 
from  $2,000  to  $6,000  per  year. 
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The  aggregate  amoant  appropriated  for  these  projects  up  to  Jane  30, 
1889,  is  $113,000. 

July  1, 1888,  amonnt  available $2,564.28 

Amonot  appropriated  by  act  of  Aagust  11,  1888 40,000.00 

42,564.28 
Jaly  1, 1889,  amount  expended  daring  fiscal  year,excla8iye  of 

liabilitu^s  outstanding  July  1,  1888 $10,106.64 

Jaly  1, 1889,  ontstanding  liabilities 914.45 

11.021.09 

Jaly  1, 1889,  balance  available 31,543. 19 

{Amoant  (estimated)  reqaired  for  completion  of  existing  project 156, 000. 00 
Amonnt  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1891    45, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  M  1.) 

2.  Pamlico  and  Tar  rivers^  North  Carolina. — The  Pamlico  and  Tar 
rivers  are  different  portions  of  a  single  stream,  the  npper  portion  being 
called  the  Tar. 

When  placed  under  improvement  in  1876,  the  Pamlico  River  had  an 
available  depth  of  only  3  feet  at  low  water  in  its  upper  portion,  near 
Washington.  The  Tar  River  had  during  eight  months  of  the  year  an 
available  depth  of  from  2  to  3  feet  for  49  miles  up  to  Tarborough,  its 
practical  limit  of  navigation.  The  channel  of  the  combined  stream  was 
almost  completely  obstructed  by  two  war  blockades,  and  by  floating  and 
sunken  stumps  and  logs,  and  by  overhanging  trees. 

The  original  project  of  1876  (for  the  Pamlico)  and  of  1879  (for  the  Tar), 
as  since  slightly  modified  and  continued  to  date,  proposed  to  secure  a 
clear  channel  9  feet  deep  at  low  water  up  to  Washington ;  thence  a 
channel  60  feet  wide  and  3  feet  deep  at  low  water,  23  miles  further  to 
Greenville,  and  thence  a  channel  60  feet  wide  and  20  inches  deep,  26 
miles  further  to  Tarborough.  The  final  total  cost  of  this  work  was  esti- 
mated in  1888  at  $76,000. 

Up  to  June  30, 1888,  a  total  of  $57,776.33  had  been  spent  upon  this 
improvement  in  securing  a  good  channel  at  least  9  feet  deep  at  low  water 
and  at  least  108  feet  wide  from  Pamlico  Sound,  37  miles,  up  to  Wash- 
ington; thence  a  fair  channel  60  feet  wide  and  3  feet  deep  all  the  year, 
23  miles,  to  Greenville,  and  thence  a  similar  channel  for  eight  months 
of  the  year,  26  miles,  to  Tarborough. 

During  the  fiscal  year  ending  June  30, 1889,  an  additional  $6,832.20, 
including  outstanding  liabilities,  was  spent  in  removing  the  worst  ob- 
structions from  23  miles  of  river  above  Tarborough  and  in  maintaining 
the  existing  channel  below  Tarborough.  Work  was  stopped  during 
a  part  of  the  year  for  want  of  funds.  Such  money  as  now  remains  on 
hand  will  be  expended  before  new  appropriations  can  become  available. 

After  tbe  improvement  is  finished,  its  proper  maintenance  may  cost 
from  $1,000  to  $3,000  per  year. 

The  aggregate  amount  appropriated  for  these  projects  up  to  June  30, 
1889,  is  $68,000. 

July  1,  1888,  amonnt  available 9*223.67 

Amount  appropriated  by  act  of  Augnst  11,  1888 10,000.00 

10,223167 
Jaly  1,  1889,  amount  expended  daring  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1, 1888 #4 $6,005.24 

Jnly  1,  1889,  outstanding  liabilities.. 826.96 

6, 832. 20 

July  1, 1889,  balance  available 3,39l747 
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f  Amount  (eBiimated)  required  for  completion  of  existing  proj- 
ect   $8,000.00 

!  Amount  (eetimated)  reqaired  for  completion  of  new  project .  16, 200. 00 

j  124,200.00 

Amoun  t  that  can  be  profitably  expended  in  fiscal  year  endinje  June  30, 1891    10, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acto  of  1U66  and  1867. 

(See  Appendix  M  2.) 

3.  Contentnia  Greeks  North  Carolina.— -When  placed  nnder  improve- 
ment in  1881  this  stream  had  a  depth  of  about  3  feet^  daring  nine  months 
of  the  year,  from  its  mouth  in  the  l^ense  npward  about  63  miles  to  Stan- 
tonsbnrgh,  its  practical  limit  of  navigation;  but  its  channel  was  com- 
pletely blocked  at  all  stages  of  water  by  sunken  logs  and  stumps,  and 
by  floating  obstructions. 

The  original  project  of  1881,  as  continued  to  date,  proposed  to  secure 
a  safe  and  unobstructed  3-foot  navigation  over  this  distance  during  the 
high- water  season  of  about  nine  months.  The  final  total  cost  of  this 
work  was  estimated  in  1888  at  $77,500. 

Up  to  June  30, 1888,  a  total  of  $39,548.68  had  been  spent  in  securing 
a  moderately  well-cleared  3-foot  navigation  over  the  31  miles  from  its 
month  up  to  Snow  Hill,  and  a  roughly-cleared  3-foot  navigation  over  32 
miles  further  to  Stantonsburgh,  during  the  high- water  season. 

During  the  fiscal  year  ending  June  30, 1889,  an  additional  $3,820.34 
was  spent  in  removing  the  worst  remaining  obstructions  in  the  river 
(mainly  above  Snow  Hill),  opening  a  passable  channel  to  Stantonsburgh 
during  nine  months  of  the  year  for  3-feet  draught  boats.  Work  in  the 
field  was  stopped  in  January,  1889,  because  the  available  funds  were 
no  longer  sufficient  for  advantageous  use. 

After  the  improvement  is  finished  its  proper  maintenance  may  cost 
from  $1,000  to  $3,000  per  year. 

The  aggregate  amounts  appropriated  for  these  projects  up  to  June  30, 
1889,  is  $45,000. 

Jnly  1,  1888y  amonnt  available $151.32 

Amount  appropriated  by  act  of  Aogast  11,  1888 5,000.00 

5, 451. 32 

Jnly  1,  1889,  amonnt  expended  dnring  fiscal  year,  exolasive  of 

liabilities  ontstanding  Jnly  1,  1888 $3,746.84 

Jnly  1,  181^.),  outstanding  liabilities 82.50 

3, 829. 34 

July  1,  1889,  balance  available 1,621.98 

{Amount  (estimated)  required  for  completion  of  existinff  project 3*2, 500.  00 
Amount  tbatcan  1)6  profitably  expended  in  Hscal  year  enainsr  Jnne30, 1891     10, 000.  00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  M  3.) 

4.  Trent  River^  North  Carolina. — When  placed  under  improvement  in 
1879,  this  river  Lad  a  Gfoot  to  8 foot  roughly-cleared  navigation  from 
its  month,  at  New  Berne,  up  21  miles  to  Pollocksville,  and  a  light- 
draught  navigation  9  miles  further  to  Quaker  Bridge.  Above  Pollocks- 
ville  the  bars,  snags,  and  trees  prevented  all  navigation,  except  occa- 
Kionally  by  small  flat-boats  during  high  freshets. 

The  original  projects  of  1879  to  1880,  as  continued  to  date,  assumed 
that  G  to  8  feet  of  water  could  be  carried  at  all  stages  from  its  mouth 
21  miles  to  J^ollockaville,  and  ])ropo8ed  to  secure  a  thoroughly  cleared 
3  foot  navigation,  with  at  least  50  ieet  channel  width  at  all  stages  of 
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water,  from  Pollocksville  22  miles  up  to  Trenton,  the  practical  limit  of 
Hteam-boat  navigation,  using  the  balance  of  the  funds  to  improve  the 
channel  from  its  mouth,  30  miles  upwards  to  Pollocksville  and  Qaak^* 
Bridge.  The  final  total  cost  of  this  work  was  estimated  in  1888  st 
$59,000. 

Up  to  June  30, 1888,  a  total  of  $42,704.98  had  been  spent  in  all  upon 
tins  improvement,  in  securing  a  moderately  well-cleared  6-foot  to  8foot 
navigation  at  all  stages  (8  to  9  feet  at  ordinary  stages)  from  New  Berne 
30  miles  up  to  Quaker  Bridge ;  and  thence  a  thoroughly-cleared 3foot 
navigation  at  least  50  feet  wide  at  all  stages  13  miles  further  to  Trenton 
and  an  excellent  turning-basin  at  Trenton. 

During  the  fiscal  year  ending  June  30, 1889,  an  additional  $6,867.40, 
including  outstanding  liabilities,  was  spent  in  dredging  and  blasting  a 
channel- way,  100  feet  width,  8  feet  depth  at  low  water,  through  Foy's 
Flats,  thus  practically  adding  3  feet  to  the  draught  available  to  steam- 
ers and  schooners  going  to  Pollocksville.  Work  was  stopped  during:  a 
portion  of  the  year  for  want  of  funds.  Such  money  as  now  remains  on 
hand  will  be  expended  before  new  appropriations  can  become  avail- 
able. 

After  the  improvement  is  finished  its  proper  maintenance  may  eost 
from  $1,000  to  $2,000  per  year. 

The  aggregate  amount  appropriated  for  these  projects  up  to  June  30, 
1889,  is  $50,500. 

July  1, 1888,  amoant  availsble $2,795.(3 

Amoantappropriatedby  actof  Angnst  11, 1888 5,000.00 

7.795.02 
July  1,  1889,  amount  expended  during  fiscal  year,  exclosive  of 

liabilities  ontetanding  July  1, 1888 |6.795.23 

July  1,  1889,  outstanding  liabilities 72.17 

6.867.40 

July  1. 1889,  balance  available 927.62 

(Amount  (estimated)  required  for  completion  of  existinf|[  project 8,  GOO.  00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30. 1891      8, 500. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  M  4.) 

5.  NeiLse  River^  North  Carolina. — When  placed  under  improvement 
in  1878,  this  river  had  during  nine  months  of  the  year  a  9-foot  depth  of 
channel  from  its  mouth  49  miles  up  to  New  Berne,  thence  a  4foot  depth 
50  miles  further  to  Kinston,  thence  a  dfoot  depth  46  miles  further  to 
Goldsborough,  and  thence  a  2-foot  depth  62  miles  further  to  Smithiield, 
this  channel  depth  being  reduced  during  the  low-water  season  to  8  feet 
at  New  Berne,  2  feet  at  Kinston,  and  1  foot  at  Smithficld.  Over  the 
whole  198  miles  the  river  was  so  blocked  by  war  and  other  obstructions 
that  navigation  was  impracticable. 

The  original  projects  of  1871  for  below  Goldsborough,  and  of  1879  for 
above  Goldsborough,  contemplated  the  removal  of  the  war  blockades 
and  natural  obstructions  and  the  excavation  of  a  few  cutoffs,  so  as  to 
get  4.5  feet  at  low  water  all  the  year  to  Goldsborough,  and  3  feet  during 
nine  months  to  Smithfield.  The  projects  of  1878,  1880,  and  1883,  as 
continued  to  date,  i)roposo  to  remove  all  sunken  logs,  snags,  floating, 
and  other  obstructions,  and  .to  contract  the  channel- way  by  jetties,  so 
as  to  assure  during  the  entire  year  an  unobstructed  8  foot  navigation 
40  miles  up  to  New  Benio,  and  a  similar  4foot  navigation  50  miles 
fuitber  to  Kinston,  and  during  nine  months  of  the  year  a  3'foot  navi- 
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gation  108  miles  farther  to  Smithfield.  The  final  total  cost  of  this  work 
was  estimated  in  1388  at  $374,000. 

Up  to  June  30, 1888,  a  total  of  $226^017.60  had  been  spent  in  all  upon 
this  improvement,  giving  a  moderately  well-cleared  channel  over  the 
entire  length  of  the  river,  allowing  an  8-foot  navigation  40  miles  to 
Kew  Berne,  and  a  3-foot  navigation  50  miles  farther  to  Kinston  all  the 
year;  also  a  fair  3-foot  navigation  46  miles  farther  to  Goldsborough 
during  nine  months  per  year,  and  still  62  miles  further  to  Smithfield 
six  months  per  year. 

Daring  the  fiscal  year  ending  June  30, 1880,  w  additional  $7,250.17, 
including  outstanding  liabilities,  was  spent  in  contracting  by  jetties 
aboat  2  miles  of  the  river  between  Kinston  and  New  Berne,  and  in  re- 
moving danj^erous  obstructions  from  1  mile  of  specially  bad  river  above 
Kinston,  thereby  much  improving  the  navigation  at  these  points.  Other 
work  was  left  to  await  the  low- water  season  of  the  present  year,  doring 
which  all  the  present  available  funds  will  be  expended. 

After  the  improvement  is'finished.  its  proper  maintenance  "may  cost 
from  $2,000  to  $6,000  per  yean 

The  aggregate  amount  appropriated  for  these  projects  up  to  June  30, 
1889,  is  $247,500. 

Joly  1, 1888,  amoant  available,  inolading  amonntB  covered   by  exist- 
ing contracte ...*. •••• $6,482.40 

Amotmt  appropriated  by  actof  Aagost  11, 1888 15,000.00 

21, 482. 40 
July  ly  1889,  amonnt  expended  during  fiscal  year,  exclusive  of 

liabilities  oQtfltandiDg  July  1, 1868 $6,317.00 

July  1, 1889,  outstanding  liabilities 1,133.08 

July  1,  1889,  amount  covered  by  existing  contracts 715. 55 

7, 905. 72 

July  1, 1889,  balance  available 13,516.68 

{Amount  (estimated)  required  for  completion  of  existing  project 126, 500. 00 
Amonnt  that  can  be  profitably  expendedin  fiscal  vear  ending  June  30, 1891    30, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  18G7. 

(See  Appendix  M  5.) 

6.  Inland  tcater-way  between  New  Berne  (mdBeaufortj  North  Carolina, — 
The  inland  line  of  navigation  from  I^ew  Berne  to  Beaufort  Harbor,  via 
Clubfoot,  Harlowe,  and  l^ewport  rivers,  was  established  by  the  Btate 
of  North  Carolina  about  1826,  and  was  used  thereafter  by  small  craft 
mitil  about  1850,  when  its  locks  broke  down  and  the  ronte  was  aban- 
doned. This  line,  about  43  miles  in  total  length,  extends  from  New 
Berne  about  23  miles  down  the  Nense  Biver,  6  miles  up  Clubfoot  Biver, 
3.21  miles  through  the  Clubfoot  and  Harlowe  Canal,  3.5  miles  down 
Harlowe  Biver,  and  6  miles  through  Newport  Biver  to  Beaufort  Harbor. 
Abont  1880  the  line  was  re-opened  by  the  New  Berne  and  Beaufort 
Canal  Company. 

When  placed  under  improvement  in  1885,  this  ronte  allowed  the  pas- 
sage of  small  boats  of  15  feet  width  and  3  feet  draught,  but  the  com- 
merce was  practically  nothing. 

The  original  project  of  1883  reported  this  route  as  worthy  of  improve- 
ment, providing  that  Congress  desired  to  extend  the  already  existing 
lines  of  navigation  from  the  Chesapeake  southward,  and  estimated  the 
cost  of  a  channel  80  feet  wide  and  0  feet  deep  at  $883,580,  increased  by 
the  cost  of  a  tide-lock  and  the  canal  company's  franchise. 
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A  modified  project  of  1884  for  the  expenditure  of  the  fands  then 
available,  as  continaed  to  date,  proposed  to  widen  and  deepen  Harlowe 
Greek  so  as  to  secure  a  throngh  canal  of  5  feet  depth  at  roean  low  water, 
and  of  30  feet  bottom  width  from  the  month  of  Harlowe  Creek  npwards 
3.25  miles  to  its  head,  and  to  nse  the  remainingfiinds  npon  similar  works 
upon  Clubfoot  BiTer.  The  total  final  cost  of  this  latter  project  (includ- 
ing also  the  continuation  of  the  same  work  through  the  canal)  was  esti- 
mated in  1886  at  $92,000. 

Up  to  June  30, 1888,  a  total  of  $6,812.45  had  been  spent  in  all  npon 
this  improvement,  on  necessary  surveys,  in  the  removal  of  the  worst 
logs  and  stumps  in  the  existing  channel,  and  in  dredging  the  creek  to 
30  feet  width  and  5  feet  depth  at  low  water  over  a  len^^h  of  873  feet, 
and  to  a  width  and  depth  through  the  entire  creek  sufficient  to  allow 
the  passage  of  small  sail-boats. 

During  the  fiscal  year  ending  June  30,  1889,  an  additional  $17,430, 
including  outstanding  liabilities,  was  spent  in  opening  a  channel  of  30 
feet  widtfi  and  5  feet  depth  at  low  water  through  13,^  feet  length  of 
the  worst  portions  of  Harlowe  Creek,  securing  a  far  better  navigation 
through  Harlowe  Creek  than  exists  through  the  New  Berne  and  Beau- 
fort Canal,  to  which  it  leads.  Further  work  is  postponed  to  await 
action  on  the  part  of  the  owners  of  the  canal  as  to  its  cession  or  sale. 

After  the  proposed  channel  is  opened  its  proper  maintenance  may 
cost  from  $1,000  to  $3,000  per  year. 

The  aggregate  amount  appropiated  for  these  projects  up  to  June  30, 
1889,  is  $35,000. 

July  l\  1888,  amount  available,  including  amounts  covered  by  existing 

contracts |13, 187.55 

Amount  appropriated  by  act  of  August  11, 1888 15,000.00 

28. 187. 55 

July  1,  1889,  amount  exx>ended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1, 1888  ....1 |15,365.84 

July  1,  1889,  outstanding  liabilities 2,064.16 

July  1, 1889,  amount  covered  bv  exlstinff  contxacts 1, 244. 63 

18,674.63 

July  1,  1889. balance  available 9,512.92 

C  Amount  (estimated)  required  for  completion  of  existi ng  project 57j  000. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  M  6.) 

7.  Harbor  at  Beaufort^  UTortk  Carolina* — This  harbor,  at  the  easlem 
terminus  of  the  Atlantic  and  North  Carolina  Kailroad,  is  the  only  har- 
bor of  any  importance  between  Chesapeake  Bay  and  Wilmington,  N, 
C,  a  distance  of  over  300  miles. 

When  placed  under  improvement  in  1880  it  possessed  a  bar  entrance 
of  15.3  feet  least  depth  at  mean  low  water,  with  an  average  rise  and  fall 
of  tide  of  8  feet.  At  this  time,  however,  the  northern  entrance  was 
rapidly  deteriorating ;  its  width,  measured  from  Fort  Macon  Point  to 
Sbackleford  Point,  having  increased  600  feet  between  the  years  1864 
and  1880,  and  900  feet  more  between  the  years  1880  and  1881,  and  its 
bar  having  rapidly  and  proportionally  shoaled.  From  the  bar  the  bar- 
bor  possessed  a  channel  of  25  feet  depth  upwards  for  3.7  miles  to  the 
Atlantic  and  North  Carolina  Railroad  Wharf  at  Morehead  City,  and  a 
branch  channel  of  9  feet  depth  for  six-tenths  of  a  mile  up  to  Bulkhead 
Channel,  and  of  2  feet  minimum  depth  for  six-tentiis  of  a  mile  further 
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to  the  wharves  of  Beaufort  City,  where  coasting  vessels  had  a  good 
wharfage  of  7  feet  depth  and  1,800  feet  length. 

The  project  of  1881, 1882,  and  1884,  as  continued  to  date,  proposed 
to  secure  this  hUrbor  by  stopping  further  erosion  of  the  sand-banks  at 
Shackleford  Point  and  Fort  Macon  Point,  and  thus  stopping  further 
deterioration  of  the  bar  entrance,  and  proposed  to  open  a  5-foot  chan- 
nel 100  feet  wide  to  Beaufort  City.  The  total  final  cost  of  this  work 
was  estimated  in  1887  at  $163,000. 

Up  to  June  30, 1888,  a  total  of  $88,869.48  had  been  spent  in  all  upon 
this  improvement,  in  successfully  stopping  the  erosion  of  Shackleford 
Point  and  Fort  Macon  Point,  in  probably  arresting  the  shoaling  upon 
this  bar,  and  in  making  surveys  of  the  condition  of  the  harbor  entrance 
preparatory  to  the  definite  location  of  work.  No  special  improvement 
of  commerce  nor  depth  of  water  was  thereby  expected  or  obtained,  but 
the  retrograde  movement  has  been  in  general  arrested,  the  old  shore- 
lines have  commenced  to  reform  as  desired,  and  the  former  good  condi- 
tion of  the  harbor  is  being  rapidly  re-established.  • 

During  the  fiscal  year  ending  June  30, 1889,  an  additional  $13,103.14, 
including  outstanding  liabilities,  was  spent  in  strengthening  existing 
jetties,  and  building  catch-sand  fences  at  Shackleford  Point,  and  in  cut- 
ting a  channel  of  from  30  to  50  feet  width  and  5  feet  depth  at  low  water 
through  the  shoal  in  front  of  Beaufort  Oity  and  aHowing  boats  of  8  feet 
draught  to  reach  the  city  wharves.  Work  was  stopped  during  a  part 
of  the  year  for  want  of  funds.  Such  money  as  is  now  on  hand  will  be 
used  up  before  new  appropriations  can  become  available. 

This  improvement,  once  thoroughly  finished,  should  be  comparatively 
permanent. 

The  aggregate  amount  appropriated  for  these  projects  up  to  June  30, 
1889,  is  $125,000. 

Jaly  1,1888,  amoant  availablo |1,130.52 

Amoant  appropriated  byactof  Aagast  11, 1888 35,000.00 

36, 130. 52 
Joly  2,  1889,  amoant  expended  daring  fiscal  year,  exelasive  of 

liabilitieB  ontatanding  July  1,  1888 |9,388.51 

July  1,  1869,  outstanding  liabilities 3,714.63 

Jnly  1, 1889,  amoant  covered  by  existing  contracts 11,910. 68 

25,013.82 

July  1, 1889,  balance  available 11,116.70 

I  Amount  (estimated)  required  for  completion  of  existing  project 38, 000. 00 

j  Amount  toot  can  be  profitably  expendedinfiscalvear  ending  Jane  30, 1891    38, 000. 00 
I  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
i     harbor  acts  of  1»66  and  1867. 

(See  Appendix  M  7.) 

8.  Inland  water-way  between  Beavfort  Earhor  and  New  River j  North 
Carolina. — ^When  placed  under  improvement  in  1886  there  was  a  chan- 
nel 18  inches  deep  at  low  water  from  Beaufort  to  the  town  of  Swans- 
borough,  on  White  Oak  River;  thence  aSfoot  depth  at  mid-tide  6  miles 
further  to  Bear  Inlet  and  Greek ;  thence  a  Ginch  depth  at  low  water  11 
miles  further  to  New  River,  whence  boats  of  6  feet  draught  could  pro- 
ceed 14  miles  further  to  the  town  of  Jacksonville. 

The  original  project  of  1885,  as  continued  to  date^  recommended  .the 
establishment  of  a  channel  of  at  least  3  feet  depth  at  low  water  from 
Beaufort  to  Swansborough.  The  total  final  cost  of  this  work  was  esti- 
mated in  1887  at  $50,000. 

Pp  to  Joae  30, 1888,  a  total  of  $6,670.31  had  been  spent  upon  thi3 
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improvoment  in  secaring  a  channel- way  of  at  least  40  feet  width  and  of 
3  feet  depth  at  low  water  across  the  worst  shoal  between  Beanfort  Har- 
bor and  Swansboroagh. 

During  the  fiscal  year  ending  Jane  30, 1889,  an  additional  $7,918.55, 
inclnding  oatstanding  liabilities,  was  spent  in  cutting  a  channel  of  40 
feet  width  and  at  least  3  feet  depth  at  low  water  across  the  second  and 
third  worst  shoals^  thus  allowing  steam-boats  of  3  feet  draught  to  pass 
daily  over  the  entire  route.  Work  was  stopped  in  April,  18^,  for  want 
of  funds. 

This  improvement,  once  thoroughly  finished,  should  be  comparatively 
I>ermanent. 

The  aggregate  amount  appropriated  for  these  projects  up  to  Jane 

30, 1889,  is  $15,000. 

Jaly  1  f  1888,  amonnt  available,  includitig  amounts  covered  by  exietuig 

ooutraot« $3,323.49 

Anioant  appropiiuted  by  aet  of  Aogatt  11,1888 5,000.00 


8,3^.49 
Jaly  1,  1889.  amonnt  expended  dnring  fiscal  year,  exolosive  of 

liabilities  outstanding  July  1. 1888 17,910.22 

July  1,  1889, outstanding  liabilities a33 

7, 918. 55 

July  1,  1889,  balance  ayailable 404.94 

( Amoun  t  (estimated)  required  for  completion  of  existing  project 35, 000. 00 

J  Amount  that  can  be  prontabljr  expended  in  fiscal  year  ending  June  30, 1891    35, 000. 00 
]  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 


t    harbor  acts  of  1866  and  1867. 

(See  Appendix  M  8.) 

9.  UTetc  River  J  North  Carolina. — When  placed  under  improv'ement  in 
1882,  this  river  had  very  poor  facilities  for  transporting  goods  to  mar- 
ket Its  outlet  to  the  ocean  was  blocked  by  an  oyster-rock  barricade, 
through  which  there  existed  only  a  long  and  very  crooked  channel  of 
50  feet  width  and  3  feet  depth  at  low  water. 

The  original  project,  as  continued  to  date,  proposed  to  secure  a  150- 
foot  channel,  5  feet  deep  at  low  water,  from  the  upper  river  to  the  ocean, 
by  dredging.  The  total  final  cost  of  this  work  was  estimated  in  1885 
at  $40,000. 

Up  to  June  30, 1888,  a  total  of  $18,183.41  had  been  spent  in  all  upon 
this  improvement,  in  replacing  the  long  and  crooked  channel  by  a 
shorter  and  straighter  channel  of  at  least  40  feet  bottom  width  and  3.5 
feet  depth  at  low  water.  The  new  channel  is  already  in  daily  use  by 
the  craft  entering  l^ew  Biver  from  the  ocean,  and  is  steadily  deepening 
under  the  scour  of  the  river  and  tidal  currents. 

During  the  fiscal  year  ending  June  30, 1889,  an  additional  $349.08, 
including  outstanding  liabilities,  was  spent  in  office  work  and  in  vainly 
endeavoring  to  find  a  contractor  willing  to  cuter  this  river  to  do  the 
iimount  of  dredging  allowed  by  the  existing  available  funds. 

This  improvement,  once  thoroughly  completed,  should  bo  compara- 
tively permanent. 

The  aggregate  amount  appropriated  for  these  projects  up  to  Juno  30, 
.188:),  is  $23,000. 

Jnly  I,  1838,  amonnt  available $1,816.59 

Amount  appropriated  by  act  of  August  11,  1888 3,000.00 

4,  810.  r.9 
July  I,  1889,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
ouUtanding  July  1,188S 349.06 

July  1,  1889,  balance  available ., 4,4b7.51 
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! Amount  (estioiated)  roquired  far  completion  of  exUting  pnuect (17,  COO.  00 
Amount  thatcan  be  profitably  expended  in  fiscal  year  ending  June  30, 1891  17,  000. 00 
Sobmitted  in  compliance  with  reciairements  of  sections  2  of  river  and 
harbor  aotB  of  1866  and  1867. 

(8ee  Appendix  M  9.) 

10.  Black  Biver^  North  Carolina. — When  placed  under  improvement 
ill  1886,  this  river  had  a  moderately  well  cleared  channel  from  its  mouth 
(in  the  Cape  Fear  £iver,  14  miles  above  Wilmington)  22  miles  upwards 
to  Point  Caswell,  with  2.5  ftot  depth  at  low  water  and  4  foet  depth  at 
high  tide,  thence  a  roughly  cleared  navigation  4S  miles  further  to  near 
Lisbon,  with  2.5  feet  depth  during  nine  months  per  year  and  with  6 
feet  depth  during  six  months  per  year. 

The  original  project  of  1885,  as  continued  to  date,  proposed  to  secure 
a  fairly  cleared  natural  channel  over  the  entire  river  from  its  mouth  up 
70  mUes  to  near  Lisbon,  then  a  4- foot  channel  below  Point  Caswell,  and 
then  an  improved  channel  through  the  Narrows.  The  total  final  cost 
of  this  work  was  estimatad  in  18^  at  $33,500. 

Up  to  June  30, 1888,  a  total  of  $2,267.31  had  been  spent  upon  this 
improvement  in  the  removal  of  the  worst  obstructions  over  the  entire 
river. 

During  the  fiscal  year  ending  June  30, 1889,  an  additional  $109.93, 
including  outstanding  liabilities,  was  spent  in  office  and  minor  work ; 
no  field-work  being  advantageously  possible  with  the  small  amount  of 
funds  available. 

After  this  improvement  is  finished  its  proper  maintenance  may  cost 
from  $1,000  to  $3,000  per  yean 

The  aggregate  amount  appropriated  for  these  projects  up  to  June  30, 
1889,  is  $3,000. 

Jnlyl,  1888,  amoont  available $739.69 

July  1, 19d9f  amoont  expended  during  fiscal  year,  exclusiye  <»f  liabilities 
ontBtanding  Jnly  1, 1888 109.93 

Jnly  1,  1889,  balanoe  available 622.76 

r  Amount  (estimated)  required  for  completion  of  existing  project 30, 500. 00 

I  Amount  that  can  be  profitably  expended  in  fiscal  year  end  lug  J  une  30, 189 1    10, 000. 00 
1  Submitted  in  compliance  with  reqtiirements  of  sections  2  of  river  aud 
I     harbor  aets  of  1866  and  1867. 

(See  Appendix  M  10.) 

11.  Cape  Fear  Biver^  North  Carolina. — Above  Wilmington. — When 
placed  under  improvement  in  1881,  the  Cai)e  Fear  Biver  above  Wilming- 
ton was  navigable  during  the  nine  months  of  the  year  from  Wilmington 
112  miles  upwards  to  Fayetteville,  but  the  channel  for  the  upper  75 
miles  was  badly  obstructed  by  logs,  snags,  overhanging  trees,  and 
shoals,  and  for  the  upper  66  mUes  it  was  full  of  shoals  on  which  there 
was  not  more  than  12  to  14  inches  of  water  during  the  low-watei;  sea^ 
son.    At  that  time  the  navigation  was  owned  by  private  parties. 

The  original  project  of  1881-'82^  as  continued  to  date,  proposed  to  buy 
out  the  private  owners  of  the  nver  for  $10,000,  then  to  clear  out  its 
natural  obstructions  and  to  further  provide  a  continuous  channel  over 
its  upper  G6  miles  by  dredging  aud  by  artificially  contracting  its  water- 
ways through  at  least  thuty-two  shoals.  The  total  cost  of  this  work 
was  estimated  in  1885  at  $480,0()0  for  a  3-foot  actual  channel  depth  up 
to  Fayetteville  during  eleven  or  twelve  months  of  the  year. 

Up  to  June  30, 1888,;  a  total  of  $73,887.02  had  been  spent  in  all  upon 
this  improvement,  giving  a  moderately  well  cleared  channel  over  the 
whole  length  of  the  river,  a  moderately  good  4-foot  continuance  channel 
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during  the  entire  year  from  Wilmington,  44  miles,  to  Kelly's  Cove; 
tbence  a  similar  2foot  channel  26  miles  further  to  Elizabethtown,  and 
thence  a  similar  Ifoot  channel  42  miles  further  to  Fayetteville,  increased 
to5foot  draught  from  Wilmington  to  Fayetteville  during  seven  months 
40f  the  year. 

During  the  fiscal  year  ending  June  30, 1889,  an  additional  $9,469.69, 
including  outstanding  liabilities,  was  spent  in  maintaining  the  existing 
channel,  in  completing  surveys  of  shoals  above  Elizabethtown,  and  in 
quarrying  rock  to  be  used  during  the  coming-low  water  season  at  the 
five  worst  remaining  shoals  of  the  river.  Work  was  stopped  during  a 
part  of  the  year  for  want  of  funds. 

After  this  improvement  is  completed,  its  proper  maintenance  may  cost 
from  1 1,000  to  $3,000  per  year. 

The  aggregate  amount  appropriated  for  these  projects  up  to  June  30, 
1889,  is  $88,250. 

July  1,  1888,  amoant  available $2,397.38 

Amoant  appropriated  by  act  of  August  11, 1888 12,000.00 

14, 397. 38 
July  1,  lh89,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  Julyl,  1888 $8,192.26 

July  1, 1889,  outstanding  liabilities 1,277.43 

9, 469. 69 

Julyl,  1889,  balance  avaOable 4,927.C9 

{Amount  (estimated)  required  for  completion  of  existing  project 188, 000. 00 
Amount  tbatcan  be  profitably  expended  in  fiscal  year  ending  Jnne30, 1891    60, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acU  of  1866  and  1867. 

(See  Appendix  M 11.) 

12.  Cape  Fear  River ^  North  Carolina. — At  and  below  Wilmington, — 
When  placed  under  improvement  in  1829  the  Cape  Fear  Eiver  below 
Wilmington  had  three  bar  entrances  with  least  depths  as  follows:  About 
9  feet  at  the  Baldhead  Channel,  9  feet  at  the  Eip  Channel,  and  10  feet 
at  New  Inlet  Channel,  these  bars  being,  respectively,  9,  6,  and  2  miles 
below  the  })o\ut  which  was  then  the  head  of  the  river's  delta.  From 
the  head  of  this  delta  20  miles  up  to  Wilmington  there  were  several 
shoals  with  a  least  depth  of  7.6  feet  at  low  water. 

The  original  projects  of  1827  to  1847  proposed  to  improve  the  upper 
20  miles  by  dredging  and  by  jetty  contraction  of  the  channel.  Two 
hundred  and  three  thousand  two  hundred  and  four  dollars  and  fifty- 
nine  cents  was  spent  during  this  time  in  increasing  the  depth  upon  the 
shoals  to  9.5  feet  at  low  water,  equal  to  that  at  the  bar  entrances.  At 
or  about  this  time  the  shore  at  Fort  Caswell,  opposite  Baldhead  Point, 
was  protected  by  stone  jetties,  under  an  appropriation  for  the  preserva- 
tion-of  fortifications. 

The  projects  of  1852  to  1857  proposed  to  deepen  the  water  at  the  main 
entrance  by  jetties  at  Baldhead  Point  and  by  jetty  and  dike  obstruc- 
tions between  Zeke's  Island  and  Smith's  Island,  near  New  Inlet,  and 
suggested  the  possible  future  necessity  of  closing  New  Inlet.  One  hun- 
dred and  fifty-six  thousand  two  hundred  and  ninety-six  dollars  and 
twenty-six  cents  was  spent  during  this  time  upon  these  worlds,  never 
fully  completed  for  want  of  funds. 

The  project  of  1870  proposed  a  crib  closure  of  the  space  (4,403  feet 
long)  between  Smith's  and  Zeke's  islands  (finished  in  1873)  to  prevent 
further  widening  of  New  Inlet.  The  projects  of  1870  to  1872  proposed 
the  copaplete  closure  of  New  Inlet  (begun  m  1875  aqtl  fli^iabed  in  l«ai) 
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in  order  to  deepen  the  water  at  the  main  (Baldhead)  bnr  entrance. 
The  projects  of  1872  to  1885,  as  continued  to  date,  proposed  the  exten- 
sion of  the  New  Inlet  Dam  2  miles  further  down  the  stream,  to  prevent 
the  farther  erosion  of  Smith's  Island  at  the  Swashes.  The  project  of 
1875,  as  continued  to  date,  proposed  the  occasional  use  of  dred^ng 
nx)ou  the  outer  bar  to  assist  the  tidal  currents  in  gradually  localizing, 
straightening,  deepening,  and  fixing  the  bar  entrances  to  obtain  first 
a  12-foot  depth  at  low  water  and  then  a  14-foot  depth.  The  projects  of 
1874  to  1881  for  the  20  miles  above  New  Inlet,  as  continued  to  date, 
proposed  dredging  and  occasional  diking  wherever  necessary  across 
shoals,  so  as  to  secure  first  a  12-foot  channel  200  feet  wide  and  after- 
ward a  16-foot  channel  270  feet  wide  at  low  water  over  this  whole 
length.  The  total  final  cost  of  this  work  under  the  projects  of  1870  to 
1885  was  estimated  in  1888  at  $2,120,000. 

Up  to  June  30, 1888,  a  total  of  $1,851,001.74  had  been  spent  in  all 
upon  the  proi>osed  improvements  of  1870  to  1882  with  great  success, 
obtaining  a  14  to  14.5  feet  least  depth  of  water  at  the  main  bar  en- 
trance and  completing  a  channel  of  16  feet  depth  and  at  least  185  feet 
width  28  miles  further  to  Wilmington.  This  depth,  combined  with  the 
average  rise  of  tide  of  4.5  feet  at  the  bar  and  2.5  feet  at  Wilmington,  is 
such  that  vessels  loaded  to  16  feet  draught  (d.5  feet  more  than  in  1871) 
can  readily  go  from  Wilmington  to  the  ocean  in  a  single  tide  and  any 
day  of  the  year. 

During  the  fiscal  year  ending  June  30, 1889,  an  additional  $52,888.33, 
including  outstanding  liabilities,  was  spent  in  widening  the  existing 
channels  to  full  width  of  about  250  feet  at  the  four  upper  shoals,  in 
maintaining  the  existing  channel  at  Snow's  Marsh  and  at  the  new  chan- 
nel across  the  ocean  bar,  in  completing  the  dikes  between  the  river  and 
ocean  sounds  from  New  Inlet  southward  to  Smith's  Island,  and  in  minor 
work.    Becent  surveys  show  successful  results  everywhere. 

After  the  improvement  is  finished  its  proper  maintenance  may  cost 
from  $5,000  to  $25,000  per  year  for  a  few  years,  but  the  improvement 
should  be  fairly  permanent. 

The  aggregate  amount  appropriated  for  these  projects  of  1871  to 
1885  up  to  June  30, 1889,  is  $2,105,000. 

July  1,  18S8,  amount  available,  iDcludiDg  amoontB  covered  by  existing 

coDtractB $8,963.86 

Amoont  appropriated  by  act  of  AngUBt  11,  1888 245,000.00 

253, 963. 86 
July  1,  lti89.  amonnt  expended  daring  fiacal  year,  ezcIaBive 

of  liabUities  ontetanding  Jaly  1,  1888 $41,963.15 

July  1,  1869,  oat Btanding  fiabilities 10,9*^.18 

July  1, 1889,  amoan t  covered  by  existing  contractB 159, 283. 73 

212, 172. 05 

Jaly  1,  1889,  balance  available 41,791.81 

r  Amoant  (estimated)  required  for  completion  of  existing  project 1, 825, 000. 00 

I  Amoant  that  can  be  profitably  expended  in  fiscal  year  ending  June 

<      30,1891 250.000.00 

I  Babmitted  in  compliance  with  requirements  of  sections  2  of  river  and 
t  '  harbor  acts  of  1866  and  1867. 

(See  Appendix  M  12.) 

13.  Yadkin  Rirer,  North  Carolina. — The  middle  third  of  this  river,  the 
portion  extending  from  the  railroad  bridge  near  Salisbury,  04^  miles 
upward,  to  the  foot  of  Bean  Shoal,  is  the  only  portion  so  far  under  im- 
provement by  the  General  Government. 

BNG  89 10 
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When  placed  under  improvemeut  in  1880,  this  portion  of  tlio  Yadkin 
Kiver  bad  its  navigation  completely  obstructed  by  rock  ledges,  fish  and 
mill  dams,  and  numerous  sboals,  with  a  greatest  depth  of  1  foot  at  ordi- 
nary low  water  on  some  of  its  shoals  and  ledges. 

The  original  project  of  1879  proposed  to  secure  a  2.5  to  3  foot  steam- 
boat navigation  during  the  entire  year  over  the  64^  miles  above  the  Sal- 
isbury Railroad  Bridge.  The  total  final  cost  of  the  work  necessary  to 
give  the  desired  depth  over  the  entire  04 J  miles,  and  during  only  mean 
winter  stages  of  water  (two-thirds  of  the  year),  was  estimated  in  1887 
at  $400,000. 

Up  to  June  30, 1888,  a  total  of  $84,957.92  had  been  spent  in  all  upon 
this  improvement  in  securing  a  channel  of  40  to  70  feet  width,  and  from 
2  to  2^  feet  depth,  during  mean  winter  stages  of  water  (eight  months 
of  the  year),  from  the  Salisbury  Kailroad  Bridge,  28  miles  upwards,  to 
above  Uartley's  Mill. 

During  the  fiscal  year  ending  June  30,  1889,  an  additional  $7,140.83, 
including  outstanding  liabilities,  was  spent  in  removing  rock  and  sand 
from  the  channel,  in  building  rock  jetties,  and  in  surveys  for  remaining 
work.  All  work  in  the  field  was  suspended  from  November  to  May  on 
account  of  cold  and  high  water.  The  funds  now  on  hand  will  be  used 
up  before  new  appropriations  can  become  available. 

The  improvement,  once  thoroughly  completeil,  should  be  comx>ara- 
tively  permanent. 

The  aggregate  amount  appropriated  for  these  projects  u])  to  Juno  30, 
1889,  is  $97,000. 

July  1, 1888, amonnt  available $2,042.06 

Ainouut  appropriated  by  act  of  August  1 1 ,  1888 10, 000. 00 

12, 042, 08 

July  1,  IS*^,  amount  oxpeudod  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1888 $6,178.79 

July  1, 1889, outstanding  lial>ilitie8 971.04 

7, 149. 83 

July  1,1889, balance  available 4,892.25 

(  Amount  (estimated)  required  for  completion  of  existing  project 10, 000. 00 

I  Amountthatcanbet)rolitabl^oxpendedinfi8calyearendingJune30, 1891     10,000.00 
I  Submitted  in  compliance  with  requirements  ot  sections  2  of  river  and 
I     harbor  acts  of  18GC  and  18(>7. 

(See  Appendix  M  13.) 

14.  Harbor  at  Oeorgetown^  South  Carolina, — When  placed  under  im- 
provement  in  1880,  this  harbor  had  an  excellent  and  well-protected  an- 
chorage of  at  least  1  mile  in  length,  150  feet  width,  and  16  feet  depth. 
A  bar  of  about  2,850  feet  in  length  and  with  only  0  feet  depth  of  water 
was  the  only  obstacle  to  an  ottierwise  good  13-foot  navigation  from 
Georgetown,  13  miles  to  the  ocean. 

The  original  project  of  1881,  as  continued  to  date,  proposed  to  secure 
a  dredged  channel  of  200  feet  bottom  width  and  12  feet  low- water  depth 
entirely  through  this  bar.  The  total  final  cost  of  this  work  was  esti- 
mated in  1888  at  $42,000.  These  estimates  are  now  raised  to  $44,500/or 
reasons  stated  in  the  report  of  the  officer  in  charge. 

Up  to  June  30, 1888,  a  total  of  $10,834.10  had  been  spent  in  all  upon 
this  improvement,  giving  a  through  cut  entirely  across  the  bar,  with  12 
feet  low-water  depth,  and  with  a  variable  width  of  from  80  to  100  feet. 

During  the  last  fiscal  year  ending  June  30,  18S9,  an  additional 
$7,008.53,  was  used  in  widening  the  existing  channel  to  from  110  to  140 
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feet  Work  was  stopped  during  si  large  part  of  the  year  for  want  of 
fandiL 

The  duuiDely  onco  Ihorouglily  oi)eued,  will  probably  be  permanent. 

The  aggregate  amount  appropriated  for  these  projects  np  to  Jane  30, 
1SS9  is  $24,500. 

Jnlyl,  IdSd,  amouat  available $165.90 

AmoiiBt  appropriated  by  act  of  Angast  11,  I8H8 7,500.00 

7,665.90 
July  1,  Ir^,  amouut  cxpoQded  dariog  fiscal  year,  exolasive  of 

liabilifciMoulatanding  July  1,  1888 $6,953.47 

JoJy  1,  l^«»,  oatatmnding  liabilities 55.06 

7,008.5:5 

Jnlyl,  1889,  balance  available ^7. 3? 


{Aoionnt  (estimated)  recf aire<l  for  completion  of  existlog  project 20, 000. 00 
Amoout  that  can  Im>  profitably  expended  in  fii*calyear  ending  June  30, 1^1   20,000. 00 
t^abniiUcd  in  compliance  with  requirements  of  sections  2  of  river  and 
lurbor  acU  of  1866  and  1867. 

(See  Appendix  M  14.) 

15.  WiHyatD  Bayj  Saaih  Carolina. — When  placed  ander  improvement 
ill  1886  this  bay  liail  only  0  feet  least  depth  upon  its  bar  entrance,  with 
a  12  foot  chaDne>  the  rest  of  the  way  to  Georgetown. 

The  original  project  of  1835  proposed  to  secure  a  permanent  bar  en- 
trance from  15  to  20  feet  depth  at  low  water.  The  total  final  cost  of 
this  woik  was  estimated  in  1885  at  $800,000  for  a  bar  depth  at  12  feet 
(imd  $2,500,000  for  a  bar  depth  of  from  15  to  20  feet)  at  low  water. 

Up  to  June  30, 1888,  a  total  of  $3,751.72  had  been  spent  upon  this 
improvement  in  making  necessary  preparations  for  beginning  work  as 
noon  as  (he  available  funds  shall  be  sufficient  for  advantageous  use. 

Daring  the  fiscal  year  ending  June  30, 1889,  an  additional  $3,228.54, 
inelading  outstanding  liabilities,  was  spent  in  preparations  for  work. 
A  special  examination  and  report  upon  this  work  (called  for  by  the  pro- 
visions of  river  and  harbor  act  of  August  11,  1888)  were  made  during 
the  year.  The  funds  now  on  hand  will  be  expended  before  new  appro- 
priations can  become  available* 

The  channel,  once  thoroughly  openetl,  will  probably  retain  its  depth 
permanently. 

The  aggregate  amount  appropriated  for  this  project  up  to  June  30, 
1889,  is  $118,750. 

Jolj  1, 1888,  amdnnt  available,  including  amounts  covered  by  existing 

coQtracU 114,998.28 

AjDonnt  appropriated  by  act  of  August  11, 1888 100,000.00 

114.998.28 
Jul  J  1,  1869.  amount  expended  during  fiscal  year,  exclusive 

ofhabilities  outstanding  July  1,1888 |3, 021.92 

Jily  1, 188D,  outstanding  liabilities 206.62 

3,228.54 

Joly  1, 1889,  balance  available i 111,769.74 

Amoont  (estimated)  recjuired  for  completion  of  existing  prelect 2,381,250. 00 

AoKNint  that  can  be  profitably  expended  in  fiscal  year  enaing  June 

30,1891 300,000.00 

Sttbmitted  in  compliance  with  requirements  of  sections  2  of  river  and 
.    harbor  acts  of  1866  and  1867. 

(See  Appendix  M  15.) 

16.  Removing  sunken  vessels  or  craft  obstructing  or  endangering  naviga- 
titm. — (Jnder  section  4  of  sK5t  of  Congress  approved  June  14, 1880,  notice 
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to  owners  of  the  schooner  Laura  J.,  wreckexl  and  sank  in  Bogae  Soand 
near  Beaufort,  N.  C,  was  duly  published.  Subsequently,  in  August, 
1888,  this  wreck  was  removed  level  with  the  sand  bottom  of  tbe  sound. 

(See  Appendix  M  16.) 

EXAMINATIONS  AND  SURVEYS  FOB  IMPROVEMENT  TO  COMPLY  WITH 
REQUIREMENTS  OF  THE  RIVER  AND  HARBOR  ACT  OF  AUGUST  11, 

1888. 

The  requii^d  preliminary  examination  of  Swift  Creeks  Korth  Carth 
Una,  was  made  by  the  local  engineer  in  charge,  Captain  Bixby,  and  re- 
ported by  him  as  not  worthy  of  improvement,  with  facts  and  reasons 
lor  such  opinion.  The  Chief  of  Engineers,  concurring  In  the  conclu- 
sion reached  in  this  instance,  has  giveu  no  instructions  to  make  fur- 
ther survey  with  the  view  to  its  improvement.    (See  Appendix  M  17.) 

At  the  following  lociilities^  rei>orted  by  the  local  engineer  as  worthy 
of  improvement,  and  this  conclusion  being  concurred  in  by  the  Chief  of 
Engineers,  the  result  of  the  preliminary  examination  containing  infor- 
mation sufficient  to  indicate  to  Congress  the  probable  cost  of  the  work 
required,  no  iurther  report  or  survey  appeared  to  be  necessary: 

1.  Ocra^ooJce  Inlet^  North  Carolina. — It  is  proposed  \hat  the  inlet  and 
its  southern  inside  channel  be  dredged  to  a  depth  of  firom  12  to  15  feet 
to  form  a  direct  ocean  outlet  for  the  commerce  of  Albemarle  and  Pam- 
lico sounds,  and  also  to  form  an  inlet  to  a  refuge  from  the  violent  storms 
of  Hatteras.  The  estimated  total  cost  of  the  dredging  necessary  is  from 
$100,000  for  a  depth  of  10  feet  to  $280,000  for  a  depth  of  15  feet.  If  it 
should  be  found  necessary  "to  provide  training  or  protecting  dikes 
(which  is  not  thought  probable),  they  could  be  built  for  $320,000,  mak- 
ing a  total  for  dredging  and  diking  of  $600,000. — (See  Appendix  M 
18.) 

li.  Water  way  bettceen  New  River  and  Sicansboroughj  North  Carolina.-^ 
Improvement  proiwsed  is  to  provide  a  3  or  4  foot  navigable  channel 
at  high  tide  from  S  wansborough  to  New  River  at  a  total  cost  of  $43,000. — 
(See  Appendix  M  19.) 

3.  White  Oak  River,  North  Carolina. — Considered  worthy  of  improve- 
ment for  steam-boats  from  the  ocean  upwards,  about  29  miles  to  near 
Sabiston's  Bridge,  and  thence  for  flats,  about  21  miles  further  to  Col- 
lin's Ford,  at  a  total  estimated  cost  of  $45,000. — (See  Appendix  M  20.) 

4.  Tar  River,  from  Tarborough  to  Rooky  Mount,  North  Carolina. — ^Esti- 
mated cost  of  improvement,  $16,200,  to  be  applied  to  removing  snags 
and  other  natural  obstructions. — (See  Appendix  M  21.) 

5.  Cape  Fear  River,  North  Carolina,  from  Wilmington  to  the  ocean,  with 
an  estimate  of  the  cost  of  its  improvement,  with  a  navigable  channel  twenty 
feet  deep  at  mean  low  water. — The  improvement  proposed  contemplates 
obtaining  20  feet  depth  at  low  water  in  the  river  proper  and  from  18  to 
20  feet  ikpth  at  low  water  on  the  bar  by  dredging  at  a  cost  of  aboat 
$1,100,000,  and  if  found  necessary  the  construction  of  stone  jetty  to 
prevent  swinging  and  shoaling  of  channel,  at  a  cost  of  from  $400,000 
to  $700;000.  The  maintenance  of  the  20foot  depth  channel  may  re- 
quire for  annual  dredging  from  $18,000  to  $25,000. — (See  Appendix  M 
22.) 

G.  Pasquotank  River,  above  the  mouth  of  Tumer^s  Cut,  North  Caro- 
f mo.— Considered  worthy  of  improvement  for  steam-boats  between  the 
ends  of  Turner's  Cut  (including  about  1,500  feet  of  the  Moccasin  Tract), 
and  for  barges  from  the  Moccasin  Tmct  up  about  5  mUes  to  the 
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Lebanon  Bridge,  at  a  total  estimated  cost  of  $9,00Q.— (See  Appendix 
M  23.) 

7.  Mackey^K  CreeJcy  North  Carolina. — The  improvement  to  consiBt  of 
straightening  and  deepening  the  bar  entrance  from  Albemarle  Sonnd 
ioto  the  creek,  by  a  short  cut  across  a  shoal.  It.is  estimated  thai 
$10,000  will  be  sufficient  to  obtain  a  good  7-foot  depth  of  channel  and 
$15,000  for  a  0-foot  depth.  The  latter  deptli  will  meet  all  requirements 
for  many  years. — (See  Appendix  M  24.) 

8.  lyent  Rifcerjfrom  Trenton  to  Upper  QuaJccr Bridge^  North  Carolina. — 
The  improvement  proposed  is  to  clear  out  natural  obstructions  from 
Trenton  upward  for  small  steam-boats  over  the  first  30  miles,  and  for 
pole-boats  over  the  remaining  13  miles  up  to  the  Upi>er  Quaker  Bridge. 
Estimated  cost  $13,000.— (Sec  Appendix  M  25.) 

It  appearing  from  the  ]:eport  of  the  preliminary  examination  made  by 
the  local  engineer  that  Shallotte  jBtt?er,  North  Carolinay  is  worthy  of 
improvement,  and  the  public  necessity  therefor  being  apparent  from 
the  facts  and  reasons  reported,  which  are  concurred  in  by  the  Chief  of 
Engineers,  Captain  Bixby  was  charged  with  its  survey,  the  results  of 
which  will  be  submitted  when  received. 

Captain  Bixby  was  also  charged  with  preliminary  examinations  of 
the  following  localities,  the  results  of  which  will  be  submitted  when 
received : 

1.  Roanoke  Rirer^  Virginia^  between  ClarksviUe  and  Eaton  Falls. 

2.  Fishing  Creek,  North  Carolina. 

3.  North  East  River j  Cape  Fear^  North  Carolina. 

rMPBOVE^lENT  OP  LUMBER  BIVEB,  NOBTH  CAROLINA,  OP  WAOOAMAW 
BIVEB,  NORTH  CAROLINA  AND  SOUTH  CAROLINA,  AND  OF  RIVERS 
AND  HARBORS  ON  THE  COAST  OF  SOUTH  CAROLINA. 

Officers  in  charge,  Capt.  Frederic  Y.  Abbot,  Corps  of  Engineers; 
Division  Engineer,  Col.  Wm.  P.  Craighill,  Corps  of  Engineers. 

1.  Charleston  Harbor,  South  Carolina. — The  work  of  improvement  in 
progress  since  1878  comprises  two  jetties,  composed  of  riprap  stone 
resting  upon  a  foundation-mattress  of  logs  and  brush,  with  a  mattress 
hearting  wherever  deemed  advantageous. 

Thetwojettiesspring,  respectively, from  Sullivan'sand  Morris  islands, 
and  con  verge  on  curves  in  such  manner  as  to  cross  the  baron  parallel  lines 
at  a  distance  of  about  2,900  feet  from  each  other.  The  object  of  the 
work  is  to  establish  and  maintain  a  channel  across  the  bar  of  not  less 
than  21  feet  navigable  depth  at  mean  low  water,  where  heretofore  the 
available  low- water  depth  has  usually  not  exceeded  12  feet. 

The  estimated  cost  of  the  original  project  was  $3,000,00Q. 

This  project  was  modified  on  November  10, 1888,  by  a  special  Board 
of  Engineer  officers,  whose  report  is  appended  in  Appendix  K.  The 
only  change  made  in  the  original  project  being  to  increase  the  height  to 
which  the  jetties  are  to  be  built.  The  total  estimated  cost  is  now  for 
jetties  up  to  low  water,  $4,380,500;  for  jetties  up  to  3  feet  above  mean 
low  water,  $5,334,580.  This  leaves  $2,548,000  to  be  provided  for  the 
first  height,  and  $3,502,000  for  the  second. 

Work  during  the  past  fiscal  year  began  about  the  middle  of  June, 
1889,  and  1,291  tons  of  riprap  stone  were  deposited  on  the  outer  end 
of  the  north  jetty- 
No  material  changes  in  the  condition  of  the  jetties  are  reported. 

The  head  of  Morris  Island  has  cut  away  rapidly. 

On  Sullivan's  Island  no  marked  changes  have  occurred. 
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The  two  spur-jetties  built  iu  1884  for  the  protection  of  a  portion  of 
the  shere  of  Mount  Pleasant  are  in  good  condition. 

The  appropriations  for  this  improvement  aggregate  at  present 
$1,832,500.    The  total  expenditures  have  been  $1,473,568.75. 

Julyl,  1888.  amonnt  availaMc $18,4vV7.0l 

Amoant  appropriated  by  act  of  Angast  11,  1888 '.60,000.00 


Jnly  1, 1889.  amount  oxpendecl  during  fiscal  year,  exclusive 

of  liabilities  outstanding  Jnly  1,  188S $9,225.51 

July  1,  1889,  outstanding  liabilities 2,924.53 

July  1,  1869,  amount  covered  by  existing  contracts 279,098.53 


368,  407. 01 


291,848.57 


Julyl,  1889,  balance  available 76,6ia44 


'  Amount  (estimated)  required  for  completion  of  existing  project 2, 548, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

30,  1891 750,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867. 

(See  Appendix  N  1.) 

2.  Lumber  Biver,  North  Carolina. — ^The  river  is  obstructed  by  logs, 
snags,  stamps,  overhanging  trees,  and  in  places  by  sand-bars,  it  is 
crossed  by  a  number  of  bridges  without  draws.  Its  present  commerce 
is  small. 

The  project  contemplates  the  removal  of  snags,  logs,  and  overhanging 
trees  on  98  miles  below  Lumberton,  at  an  estimated  cost  of  $35,000. 

The  river  and  harbor  act  of  August  11, 1888,  appropriated  $5,000  for  e 
Lumber  Biver,  Korth  Carolina.  This  precludes  the  removal  of  snags, 
etc.,  on  that  portion  of  the  river  which  is  in  South  Carolina.  This  por- 
tion is  likewise  obstructed  by  two  low  bridges  without  draws,  it  is 
suggested  that  the  portion  of  the  river  in  South  Carolina  be  included 
in  the  next  appropriation. 

No  work  has  been  done  during  the  fiscal  year,  as  the  exclusive  right  to 
navigate  and  improve  Lumber  Eiver,  North  Carolina,  now  vests  in  an 
incorporated  company,  which  has  not  yet  made  a  satisfactory  transfer 
of  its  rights  to  the  United  States,  although  this  is  promised  fb^  of  cost 

The  amount  expended  up  to  the  close  of  the  fiscal  year  ending  June 
30, 1889,  was  $638.42. 

Amount  appropriated  by  act  of  August  11, 1888 ^%  000. 00 

July  1,  1889,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1888 $615.56 

Julvl,  1889,  outstanding  liabilities 22.86 

638.42 


July  1,  1889,  balance  available 4,361.58 


{Amount  (estimated)  required  for  completion  of  existing  project 30, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  vearendinff  June  30, 1891    10, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  16G7. 

(See  Appendix  N  2.) 

^  3.  Mingo  Creek^  South  Carolina. — The  creek  was  much  obstructed  by 
sna^s  and  overhanginpf  trees. 

The  project  provides  for  removing?  obstructions  from  the  mouth  to 
William's  Landing  for  steam-boat  navigfition,  and  above  for  polo-boat 
navigation.    The  estimated  cost  is  $17,000. 

The  river  and  harbor  act  of  August  11,  1888,  appropriated  $5,000  for 
this  creek,  which  is  the  first  appropriation. 


RIVER   AND   HARBOR   IMPROVEMENTS.  151 

DQriug  tbe  Cscal  year  ending  Jano  30,  1889,  the  creek  has  been 
cleared  from  its  mooth  upwards  a  distance  of  17  miles.  Its  commerce 
Dov  amoQDts  to  aboat  $800,000. 

The  total  expenditares  to  June  30, 1889,  were  $3,292.91. 

Anoont  appropriated  by  act  of  Aognstll,  1^8 ^,000.00 

July  1, 18d9,  amount  expended  dnriog  fiscal  year.  exolasiTe  of 

HabiliUes  oatatanding  July  1,  1888 ^3,292.94 

Jolyl,  18S9,  oatatanding lUbilitiea 24L49 

3,534.43 

JoJy  1,  1889,  balance  aTailable 1,465*57 

— '- 

{ABDQnt  (estimated)  reonired  for  completion  of  existing  project 12, 000. 00 

AiBOQDttMtcanbeprontablyexpendedinfiscalYearenaingJaneSO,  1891  12,000. 00 
Sabmitted  in  compliance  with  reqairementa  of  sections  2  of  river  and 
harbor  acta  of  1866  and  1867. 

(See  Appendix  N  3.) 

4^  Clark  Creeky  South.Carolina — ^The  creek  forms  the  son  them  month 
of  Lynchers  River.  Its  upper  end  was  entirely  choked  by  drift-wood 
and  fallen  trees. 

The  project  provides  for  closing  the  northern  month  of  Lynchers  River 
and  snagging  Clark  Greek.    The  estimated  cost  is  $7,500. 

The  river  »nd  harbor  act  of  Angnst  11, 1888,  appropriated  $2,500  for 
this  creek,  this  being  the  first  appropriation. 

No  work  has  been  done  on  account  of  continuous  high  water. 

The  total  expenditures,  including  June  30, 1889,  have  been  $500.91. 

AoKrant  appropriated  by  act  of  An^st  11, 1888 |2,500.00 

Jaly  1, 1899.  amount  expended  donng  fiscal  year,  cxclnsive 

of  liabUities  ontotandlng  Jaly  1,  1888 ^60.91 

Jolyl,  ld89,  outstanding  liabilities 6.67 

567.58 

July  1, 1889,  balance  avaUable 1,932.42 

IAaaoont  (estimated)  required  for  completion  of  existing  project 5, 000. 00 

Amoont  that  can  be  profitably  expended  in  fiscal  year  ending  Jnne  30, 1891  5, 000. 00 
tebmitted  in  compliance  with  requirements  of  sections  2  of  riTer  and 
barber  acta  of  1866  and  1867. 

(See  Appendix  N  4.) 

5.  Ashley  RiveTy  South  Carolina. — Ashley  Kiver  is  about  40  miles  in 
length  and  runs  in  a  generally  southeasterly  direction.  At  its  month 
the  city  of  Charleston  occupies  the  left  bank. 

The  plan  of  improvement  comprised  (1)  the  removal  of  a  shoal  at  a 
place  named  Accabee,  about  8  milesabove  the  city  of  Charleston,  where, 
aeeording  to  a  survey  made  in  1873,  there  was  then  only  9  feet  of  water 
at  low  tide:  and  (2)  the  removal  of  a  shoal  just  below  tbe  Wando  Phos- 
phate Works,  where  only  6  feet  of  water  wasfoond  at  low  tide.  It  was 
pr(^>osed  to  increase  the  draught  of  water  over  these  shoals  by  dredg- 
ing to  a  depth  of  from  10  to  11  feet  at  mean  low  tide,  at  an  estimated 
cost  of  $5,000. 

Of  four  appropriations  made  for  this  work,  the  first  throo,  aggregat- 
ing $4,500,  wereexpended  in  improving  the  riverat  the  placc^sindicated, 
obtaining  low-watej  depths  of  from  10  to  11  feet  on  widths  of  from  100 
to  over  200  feet.  This  satisfactory  condition  of  the  river  ha  ••  continnwl 
daring  tbe  past  fiscal  year,  for  which  reason  the  last  appropriation  of 
11,000  made  by  act  approved  August  5,  1886,  was  held  inresc.  vt»  until  it 
fibonid  appear  cx|>edient  or  necessary  to  expend  it. 

It  is  re|>ortcd  that  the  value  of  its  cummercelias  increased  by  $;j23,00i) 
and  the  tonnage  by  20,000  tons. 
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The  total  amount  expeotled  to  June  30,  1889,  was  ♦4,494.01. 

Jolyl,  1888,  amouut  available $1,005.09 

July  1,  1889,  balance  available 1,006.09 

(See  Appendix  N  5.) 

6.  JEdisto  River ^  South  Carolvia. — The  Edisto  River  is  formed  by  tbe 
junction  of  the  North  and  South  Forks,  which  unite  in  the  soathem 
part  of  Orangeburfjh  County.  The  South  Fork,  commonly  known  as  tbe 
South  Edisto,  is  the  main  river. 

The  obstructions  to  navigation  consistof  numerous  bends,  logs,  sna^s, 
overhanging  trees,  and  piles;  also  of  shoals,  generally  of  sand,  bnt  id 
some  places  of  hard  clay. 

The  plan  of  improvement  was  modified  in  September,  1888,  and  now 
contemplates  the  establishment  of  a  channel  available  at  all  seasons  of 
(he  year  for  rafts  and  flat-boats  from  the  sea,  260  miles,  to  Gui^ard's 
Landing.  The  plan  embraces  shutting  off  lateral  arms  of  the  river, 
removing  shoals,  snags,  logs,  piles,  and  other  obstructions.  The  cost 
of  the  project  is  estimated  at  $33,385. 

Four  appropriations  made  by  Congress  aggregate  $21,000. 

The  work  heretofore  done  comprises  the  removal  of  a  large  nnmber 
of  snags,  logs,  overhanging  trees,  and  piles  in  the  reaches  within  180 
miles  of  the  mouth  of  the  river;  the  improvement  of  several  sucks; 
the  closing  of  incipient  cut-offs  and  outlets,  and  trimming  the  banks. 
They  materially  benefited  navigation  by  shortening  the  time  and  rednc- 
ing  the  expense  of  trips. 

Work  was  resumed  under  the  last  appropriation  of  $5,000  in  May, 
1889,  and  considerable  work  was  done. 

The  total  exi>enditures  up  to  June  30, 1889,  were  $16,617.96. 

Amount  July  1,  1888,  amonnt  available $145.  If) 

Amount  appropriated  by  actof  Angostll,  1888 ^ 5,000.00 

5, 145.  lb 
Jnly  1,  1889,  amount  expended  during  fiscal  year,  exclasive  of 

liabilities  outstanding  July  1,  18^ $763.11 

July  1,  1889,  outstanding  liabilities 1,672.58 

2,435.(59 

July  1,  1889,  balance  available 2,709.46 

{Amount  (estimated)  required  for  completion  of  existing  project 12, 3S>.  00 
Amonnt  tbatoan  be  profitably  expended  in  fiscal  yearending  Jnne30, 1891    12, 300. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1667. 

(See  Appendix  !N"  6.) 

7.  Salkiehatchie  River j  South  Carolina. — The  Salkiehatchie  River  rises 
in  Aiken  County,  South  Carolina,  and  flows  into  the  Atlantic  Ocean. 
The  lower  part  of  the  river  is  known  as  the  Oombahee.  Above  a  point 
named  Hickory  Hill,  the  river  was  obstructed  at  numerous  places  by 
piles,  logs,  trees,  and  sandbars. 

The  project  of  improvement  contemplates  the  removal  of  these  ob- 
structions for  the  purpose  of  establishing  a  continuous  channel  suitable 
lor  flat-boats  and  rafts  from  a  point  5  miles  above  Toby's  Bluff  down 
to  Hickory  Hill.    The  cost  of  the  project  was  estimated  at  $18,000. 

Four  appropriations,  aggregating  $13,000,  have  been  made  by  Con- 
gress. 

The  work  done  comprises  thoroughly  clearing  the  lowest  12mile  reach 
of  the  Salkiehatchie  between  Hickory  Hill  and  the  Charleston  and  Sa- 
vannah Railroad  Bridge  and  improving  tbe  reaches  from  that  bridge  to 


BIVKR   AND   HARBOR   IMPROVEMENTS.  '   153 

Brox ton's  Critlgo  by  removing  from  (he  channel  over  12,200  suags, 
stamps,  logs,  trees,  etc.,  closing  over  13d  outlets,  entting  oft*  unmeroas 
projecting  points.    A  substantial  improvement  of  the  river  is  reporte(l. 
The  total  expenditures  to  June  30,  1889,  was  $11,102.49. 

July  I,  ISddy  uiuoauc  available $337.34 

Auiount  appropriated  by  act  of  August  11, 188H :i,  000.00 

3, 337. 34 
J.ilv  1,  Ir^O,  anionut  cxpeudccl  dnring  fiscal  year,  exclasive  of 

liabililicsontsUnding  July  1,  18t<8 |1, 439.83 

.July  1,  1889,  outfttandiDg  lidbUities : 425.03 

1,804. 8G 

July  1, 1889,  balance  available 1,472.48 

f  Amount  (estimated)  required  for  completion  of  existing  project 5, 000. 00 

]  Amount  thatcan  be  profitably  expended  in  fiscal  yeareuding  Jnno30, 1^91      5, 000. 00 
I  Submitted  in  couiplianco  with  requirements  of  sections  2  of  river  and 
I     harbor  acbi  of  1866  and  1867. 

(See  Appendix  N  7.) 

8.  Little  Pee  Bee  River ^  South  Carolina, — The  river  was  much  ob- 
structed by  snags  and  overhanging  trees,  and  in  places  it  was  sub- 
divided into  several  branches. 

The  project  provides  for  removing  obstructions  and  closing  unneces- 
sary branches.  Steam-boat  navigation  is  provided  for  to  the  Lumber 
Kiver,  and  pole-boat  navigation  above  to  Little  Rock.  The  estimated 
cost  is  $50,000. 

During  the  past  fiscal  year  snags  were  removed  from  the  river  from 
its  moutb  to  a  point  46^  miles  above.    Its  commerce  amounts  to  about 
8100,000. 
.  The  first  appropriation  for  the  river,  $5,000,  was  made  by  act  of  Con- 
gress of  August  11, 1888. 

The  total  exi>euditures  to  June  30, 1889,  were  $3,159.88. 

Amount  appropriated  by  act  of  August  11,  1888 $5,000.00 

July  1,  1889,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1888 $3,159.28 

July  1,  1889,  outstanding  liabilities 295.  H7 

n,  455. 15 

July  1,  1880,  balance  available 1,544.85 

{AmouDT.  (estimated)  required  for  completion  of  existing  project 45, 000. 00 
Amountthatcanbe  profitably  expended  in  fiscal  year  ending  June  30, 1K91     10, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  N  8.) 

0.  Great  Pee  Dee  Biver,  South  Carolina, — In  charge  of  Oapt.  W.  H. 
Bixby,  Corps  of  Engineers,  until  August  25, 1888.  When  placed  under 
improvement  in  1880  this  river  was  dangerously  obstructed  by  snags 
and  logs.  Otherwise  it  was  easily  reached  at  a  point  37  miles  above 
Its  mouth  by  9-foot  draught  boats  coming  from  the  ocean  through  the 
Waccaraaw  River  and  Bull  Creek ;  thence  it  is  navigable  for  same  boats 
24  miles  further  to  Smith's  Mills,  and  thence  for  3.5-foot  draught  boats 
at  low  water  54  miles  further  from  Smith's  Mills  to  Little  Blufif,  or  at 
high  water  110  miles  further,  from  Smith's  Mills  to  Cheraw^  the  present 
head  of  steam  navigation,  171  miles  above  Georgetown. 

The  project  provides  for  a  thoroughly  cleared  9  foot  navigation  to 
Smith's  Mills,  and  a  3.5-foot  navifjation  to  Cheraw  at  all  stiiges  of  water. 
The  estimated  cost  is  $117,(MM).  TIjc  total  amount  appropriated  there- 
for up  to  June  30,  1889,  is  $07,(100. 
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At  onlinary  stages  of  water  there  is  a  well-cleareil  0-foot  cliannel  for 
61  miles  to  Smith's  AlillS;  and  a  fairly-cleared  3^foot  channel  at  low 
water  60  miles  farther,  or  at  liigh  water  110  miles  farther  to  Oheraw.  • 

Daring  the  fiscal  year  ending  Jane  30,  1880,  bat  little  work  has  been 
done  on  accoant  of  high  water. 

The  total  expenditnres  to  Jane  30, 1880,  were  $12,033.05. 

Jnly  1,  1888.  amonnt  available I96S.3I 

Received  sale  prop<«rty  to  Cape  Fear  Ri vor.  North  Carolina 83.  GO 

Amonnt  appropriated  by  act  of  Angost  11,  1888 20,000.00 

21,051.81 
July  1,  1889,  amount  expended  during  fiscal  year,  exolnsive  of 

liabilities  ont«tanding  Jnly  1,  1888 $8,118.76 

July  1,  1889,  outetanding  liabilities 094. 14 

8. 812, 90 

July  1,  1889,  balance  available 12,2^8.91 

{Amount  (estimated)  required  for  completion  of  existing  project 50, 000. 00 
Amount  that  can  be  profitabl^r  expended  in  fiHcal  year  ending  J  nne  30, 1891    25, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acto  of  1866  and  1867. 

(See  Appendix  N  0.) 

10.  Santee  River ^  South  Carolina.^ln  charge  of  0«pt.  W.  H.  Bixbj, 
Corps  of  Engineers,  nntil  Angast  21,  1888.  This  river  was  obstractecl 
at  all  stages  of  water  by  sunken  logs,  snags,  nnd  floating  timber.  Its 
bar  entrance  was  narrow,  crooked,  and  shifting,  with  only  al>oat  4  feet 
depth  of  water  at  low  tide,  and  so  sitaated  as  to  be  difficult  and  expen 
sive  to  improve. 

The  original  project  of  1880  proposed  to  provide  the  river  with  a  goo<l 
ontlet  through  Mosqaito  Creek  to  Winyaw  Bay,  by  deepening  and 
straightening  this  creek  to  50  feet^i<l(h  and  7  feet  depth;  and  to 
secure  a  safe  and  uuobslructed  7f(>ot  navigation  in  the  river  itself  from 
its  mouth  154  miles  upward  to  Wiight's  Blutf.  and  thenoe  a  similar 
5  foot  navigation  30 miles  further  to  its  head  in  the  Congareeand  VVateroe 
rivers. 

The  total  final  cost  of  this  work  was  estimated,  in  1886,  at  $340,500, 
of  which  $271,300  for  Mosquito  Creek,  and  $75,200  for  the  Santee  River 
proper. 

The  Engineer  officer  in  charge  recommends  a  change  of  project  as 
follows : 

That  the  originally  proje<*.ted  canal  be  completed  to  about  its  pi;ie8ent 
width  and  depth ;  that  a  new  cut  be  made  between  Estherville  and 
Minim  Creek,  for  the  use  of  steam-lK)ats,  on  the  ground  that  to  make 
this  cut  would  be  less  costly  than  to  widen  and  deepen  the  present  canal 
for  steam  boats.  Also  that  a  portion  of  each  appropriation  be  devoted 
to  snagging.  To  carry  out  these  recommendations  requires  a  change 
in  the  wording  of  the  law. 

The  amount  appropriated  for  this  improvement  up  to  June  30, 1880, 
is  $00,750. 

During  the  psist  fiscal  year  a  contract  was  entered  into  for  dredging 
in  Mosquito  Creek,  and  work  ander  this  contract  was  in  progress  at 
the  end  of  the  fiscal  year.  Some  work  was  done  on  a  second  drainage 
ditch,  designed  to  prevent  the  entrance  of  ocean  water  into  the  canal. 

Up  to  June  30, 1880,  $72,522.28  has  been  spent  upon  this  improve- 
ment in  opening  a  passage  at  least  3*)  feet  wide  and  5  feet  deep  at 
high  water  from  Mosquito  Creek  to  Winyaw  Bay,  in  making  necessary 
surveys  of  the  whole  improvement,  and  in  building  a  draw-bridge  over 
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Uie  creek,  in  accordance  wit4i  the  provisiou  of  tlic  ccsbiou  t»f  right  of 
way  for  the  canal.  The  efifects  of  this  work  upon  the  rice  interests  ot  the 
neighborhood  have  been  and  will  be  beneficial  rather  thau  detrimental. 

Joly  1,  lesa,  »iiioant  available 15,240.00 

Kro^ived  sale  property  to  harbor  at^  fieaafort,  N.  C .')43.U() 

AoKHiut  appropriated  by  act  of  Aagnst  11,  1888 24,000.00 

29. 276. 90 
Joly  1,  Id^J9,  amonnt  expended  during  fiscal  year  exclosiye  of 

liabilities  outstanding  July  1,  1888...  $4,001.04 

Joly  1, 1889,  outsUnding  liabilities 912.83 

Joly  1,  18^,  anioant  covered  by  existing  contracts 19, 525. 40 

22,4.39.27 

Joly  1,  1889,  baUnce  available 6,837.63 

IAaioont  (estimated)  required  for  completion  of  existing  project 246, 750. 00 
Amonnt  that  can  be  profitably  expended  in  fiseal  year  ending  Jane  30, 1891  75, 000. 00 
Sobmitted  in  compliance  with  requirements  of  sections^  of  river  and 
harbor  acta  of  1866  and  1867. 

(See  Appendix  N  10.) 

11.  Wateree  Biver^  South  Carolina. — In  charge  of  Oapt.  W.  n.  Bixby, 
Corps  of  Engineers^  nntil  Angnst  21, 1888.  When  placed  nnder  im- 
provement in  1882,  this  river  had  a  low-water  depth  of  from  3  to  4  feet 
from  its  month  in  the  Santee,  upward  68  miles  to  Camden, Jts  practica- 
ble limit  of  steam  navigation.  From  its  month  npward  14  miles  the 
river  was  completely  blocked  at  all  stages  of  water  by  sunken  logs  and 
stnmps  and  by  floating  obstmctions,  and  at  moderate  stages  by  the 
bridges  of  the  Sonth  Carolina  and  Wilmington,  Columbia  and  Augusta 
Baiboads  (without  draws) ;  thence  54  miles  to  Camden  navigation  was 
possible,  but  dangerous,  except  during  high  water. 

The  original  project  proposed  to  secure  a  safe  and  unobstructed  4foot 
navigation  over  this  entire  distance  at  all  stages  of  water.  The  estimated 
oost  is  $60,000.  The  total  amount  appropriated  therefor  up  to  June 
30, 1889,  Is  $47,500. 

No  work  has  been  done  under  the  appropriation  of  August  11, 1888; 
but  the  railroads  h^ve  been  required  to  put  in  draws,  and  this  work  is 
well  advanced. 

Up  to  June  30, 1889,  a  total  of  $35,338.79  has  been  spent  upon  this 
improvement,  giving  a  thoroughly  cleared  4- foot  navigation  at  all  stages 
of  wat^  from  the  mouth  of  the  river  11  miles  upward,  and  thence  a 
fiy'riy  wdl  cleaned  4  foot  navigation  over  the  rest  of  the  river,  57  miles 
to  Camden. 

Jul  J  1,  1888.  amonnt  available $830.02 

Reeei ved  sale  property  to  Cape  Fear  Bi ver,  North  Carolina 16. 81 

Amonnt  appropriated  by  act  of  Angnst  11, 1888 12,000.00 

1*2, 85r,.  m 

Jnly  1,  1889,  amonnt  expended  daring  fiscal  year,  exclnsive  of 

UabiUties  ontstandiog  Jnly  1,  1888 fC77.Hl 

Joly  1,  lf*tf9,  outstanding  liabilities W.7'^ 

— ^— ^— — ^       oot.r*^ 

Jnljl,  1889,  balance  available 12.  KA. Xl 

IAmoont  (estimated)  renuired  for  completion  of  existing  project 12, 500.  (K) 
Amonnt  tbat  can  be  profitably  expended  in  fiRciil  yearendir.g  Jnn«'»0, 1891     12,  r>00. 00 
Sobmitted  in  compliance  wiili  rcijuire  nen»»  of  «<»ctions  2  of  river  and 
harbor  act.i  of  l^TiO  and  18(>7. 

(Sec  Appendix  Nil.) 
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12.  CongareeEiveTj  South  Carolina. — In  charge  of  CapU  W.  H.  Bixby, 
Corps  of  Engineers,  until  August  21,  1888.  When  placed  under  im- 
provement in  1886,  this  river  had  a  low-water  depth  of  from  3  to  4  feet 
from  its  mouth  48  miles  upward  to  the  railroad  bridge  at  Columbia, 
and  thence  a  1-foot  low- water  depth  2  miles  further  to  its  head,  the 
navigation  of  the  lower  47  miles  from  the  mouth  upward  to  Granby 
being  blocked  at  all  stages  of  water  by  the  South  Carolina  Bailroad 
Bridge,  (without  a  draw),  and  by  sunken  logs,  snags,  overhanging 
trees,  and  the  navigation  of  the  upper  3  miles  above  Granby  being  pre- 
vented by  a  swift  current  and  numerous  rock  ledges  and  bowlders. 

The  project  proposes  to  secure  a  cleared  channel  4  feet  deep  at  all 
stages  below  Granby,  and  a  cleared  channel  100  feet  wide  through  the 
shoals  above.    The  estimate  was  $54,500. 

No  work  has  been  done  with  the  amount  of  $7,500  appropriated  August 
1 1, 1888.  The  South  Carolina  Bailroad  has  been  required  to  put  a  draw 
in  their  bridge,  and  this  work  is  well  advanced. 

Up  to  June  30j  1880,  a  total  of  $7,438.38  has  been  spent  on  this  im- 
provement, giving  a  fairly  well  cleared  navigation  of  70  feet  width  and 
4  feet  depth  at  low  water  over  the  entire  river  below  Granby. 

Jaly  I,  18^,  amount  available $571.14 

Received  Hale  property  to  Roanoke  River,  North  Carolina 4. 50 

Amount  appropriated  by  acj  of  Angnst  11, 1888 7, 500. 00 

8, 075. 64 

Jnly  I,  1889,  amount  expended  dnring  fisoal  year,  oxcloBive  of 

li'ahiliticeoutstanding  July  1,1888 $509.52 

Julv  1, 1889,  outstanding  liabilities 1.77 

511.29 

Jnly  1,  1889,  balance  available 7,564.35 

{Amount  (estimated)  required  for  completion  of  existing  project 39, 500. 00 
Amount  that  can  be  protitably  expended  in flscalyearending  June  30, 1891    10, 000. 00 
Submitted  in  compliance  with  requirements  of  sectons  2  of  river  and 
harbor  acts  ori866  and  1867. 

(Sec  Appendix  N  12.) 

13.  Wappoo  Cuty  South  Carolina. — Wappoo  Cut  is  a  narrow,  crooked, 
tidal  stream,  separatiDg  James  Island  from  the  mainland,  and  connect- 
inpr  Stono  and  Ashley  rivers. 

The  original  project  of  improvement  contemplated  the  establishment 
of  a  strai^ter  channel,  G  feet  deep  and  90  feet  wide  at  low  water,  at  an 
estimated  cost  of  $34,000.  In  its  unimproved  condition  only  2  to  4  feet 
could  be  carried  over  the  principal  shoals  at  mean  low  water.    • 

The  project  was  revised  in  188S,  and  now  comprises  securing  a  chan- 
nel CO  feet  wide  and  G  feet  deep  at  low  water,  training  walls  at  the  Stono 
River  entrance,  revetting  the  banks  of  Elliott's  Out  with  stone,  making 
another  cut  through  the  marsh,  constructing  three  more  closing  dams, 
and  dredging  Ashley  Hiver  bar.  The  total  estimated  cost,  including 
work  already  done,  is  $88,000. 

Five  appropriations,  aggregating  $33,000,  have  been  made  for  this 
work. 

There  is  now  a  continuous  G-foot  channel  through  from  Ashley  to 
Stono  River  at  low  water.    This  is  narrow  in  some  ]>lace8. 

Part  of  the  southern  bank  o:"Elliott's  Out  has  been  revetted  with 
stone,  and  some  trees  and  stumps  have  been  removed  during  the  past 
fiscal  year. 

The  total  amount  expended  to  June  30,  1889,  i**  $3J,3.>0. 
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Julyl,  1888,  amoant  avaUable $203.58 

Amoant  appropriated  by  act  of  Aaguat  11, 188d , 5,000.00 

5,203.58 
July  1,  1889,  amoant  expended  dnrin'g  fiscal  year,  exclnaiye  of  liabilities 
outstanding  July  1, 1888 3,563.56 

Julyl,  1889,  balance  available ^ 1,650.00 

-  ■         -  -^    — 

{Amount  (estimated)  required  for  completion  of  "existing  project 55, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1891    35, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  riyer  and 
harbor  acts  of  1866  and  1867. 

(^e  Appendix  fT  13.) 

14.  Waccamaw  River ^  North  Carolina  and  South  Carolina. — In  oharge 
of  Oapt.  W.  H.  Bixby,  Corps  of  Engineers,  until  Angnst  25, 1838.  When 
placed  under  improvement,  in  18J&,  this  river  was  navigable  for  12-foot 
draught  boats  at  all  stages  of  water  from  Georgetown,  ^  miles,  to  Ball 
Greek,  and  at  high  water  6  miles  further  to  Buck's  Lower  Mills ;  thence  for 
7'foot  draught  b^ats  at  high  water  31  miles  farther  to  Gonwayboroagh; 
thence  it  possessed  an  obstructed  channel  for  3-foot  draught  boats  at 
ordinary  winter  water,  109  miles,  to  Beeves'  Ferry,  the  present  head  of 
steam  navigation;  thence  an  obstructed  channel  with  3  feet  depth  at 
high  water  for  42  miles  to  Lake  Waccamaw.  The  commerce  of  this  river 
is  estimated  to  have  been  about  $400,000  per  year. 

The  project  provides  for  a  channel  12  feet  deep  at  all  stages  of  water, 
with  80  feet  bottom  width,  from  the  month  of  the  river  to  Gonwaybor- 
ongh,  thence  a  clear  channel  to.  Lake  Waccamaw^  The  estimated  cost 
is  8138,400. 

During  the  fiscal  year  ending  June  30, 1889,  about  2,000  obstructions 
were  removed  fh>m  the  channel,  and  5,000  obstractions  overhanging  the 
banks  were  cut. 

Up  to  June  30, 1889,  $58,584.18  has  been  spent,  giving  a  thoroughly 
cleared  channel,  with  100  feet  least  width,  and  8.8  feet  least  depth  at 
high  water  (7  feet  at  low  water)  as  far  as  Gonway,  and  with  45  feet 
width  and  3  feet  depth  72  miles  above  Gonway. 

Julyl,  1888,  amount  available $786.46 

Keceived  sale  property  to  Nense  Eiver,  North  Carolina 6. 00 

Amount  appropriated  by  act  of  August  11, 1688 15,000.00 

15, 703. 06 
July  1, 1889,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1888 |8;970.64 

Julyl,  1889,  ontfltanding  liabilities 1,386.00 

: 10,356.64 

July  1,  1889,  balance  available 5,436.42 

{Amount  (estimated)  required  for  completion  of  existing  project 73, 000. 00 
Amount  thatcanbeproiitably  expended  in  fiscal  year  ending  June  30, 1891    25,000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acta  of  1866  and  1867. 

(See  Appendix  N  14.) 

EXAMINATIONS  AND  SUSTEYS  FOB  IMPBOVEHENT,  TO  COMPLY  WITH 
B£QUIB£MENTS  OF  THE  BIYEB  AND  HABBOB  ACT  OF  AUGUST  11, 
1888. 

The  required  preliminary  examinations  of  the  following  localities  were 
made  by  the  local  engineer  in  charge,  Captain  Abbot,  and  reported  by 
bim  as  not  worthy  of  improvement,  with  facts  and  reasons  for  such  opin- 
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io!).  The  Chief  of  Eugiueers^  concarring  in  the  cooclasious  reached  in 
tlics<»  instances,  has  given  no  instrnctions  to  make  further  survey  with 
the  view  to  their  improvement: 

1.  Broad  aiul  Saluda  River ^  above  Columbia^  South  Carolina. — (See  Ap- 
l)endix  N  15.) 

2.  Connect  North  Edisto  and  South  Edisto  Rivers  by  St,  Pierre  River 
and  South  Creek,  South  Carolina. — (See  Appendix  N  1(5.) 

3.  Combaliee  River^  South  Carolina :  Examine  whetJter  the  breaking  of 
Bull  River  into  Combahee  River^  near  the  Jiead  of  Bull  River j  will  injure 
the  navigation  of  Combahee  River^  and  report  a  plan  for  obstructing 
said  breakSj  and  the  cost  thereof. — (See  Appendix  i^  17.) 

The  required  preliminary  examination  of  Socastee  Oreeky  South  Caro- 
lina^  from  its  entrance  into  Waccamaw  River  to  the  bridge  at  Socastee^ 
was  made  by  the  local  engineer  in  charge,  and  he  considers  it  worthy  of 
improvement  to  the  extent  of  $10,000,  to  be  expended  in  making  a  cat 
about  40  feet  wide  and  4  feet  deep  at  low  water  through  the  Cypress 
Swamp  from  the  bridge  at  Socastee  for  about  three-fourths  of  a  mile, 
also  in  clearing  out  obstructions,  widening  and  deepening  in  places,  just 
below  the  proposed  cut. 

This  opinion  being  concurred  in  by  the  Chief  of  Engineers,  and  the 
result  of  the  preliminary  examination  containing  information  sufficient 
to  indicate  to  Congress  the  probable  cost  of  the  work  required,  no  far- 
ther report  or  survey  appeared  to  be  necessary. 

About  $1,000  would  probably  be  needed  annually  for  maintenance. 
(See  Appendix  N  18.) 

Captain  Abbot  also  made  a  preliminary  examination,  provided  for  by 
the  act,  of  Ashepoo  River^  South  Carolina^  from  the  Charleston  and  Sa- 
vannah Railroad  Bridge^  6  miles  down  the  river j  with  view  to  removing 
obstructions  and  slioals  caused  by  sunken  vessels^  and  states  that  he  does 
not  consider  the  river  worthy  of  an  expensive  improvement.  Having 
carefully  considered  the  report  made  by  the  local  engineer,  in  my  opinion 
this  locality  is  not  at  present  worthy  of  improvement,  and  no  instrnc- 
tions were  therefore  given  for  the  survey  proposed.  (See  Appendix 
N19.) 

It  appearing  from  the  report  of  the  preliminary  examination  made  by 
the  local  engineer  that  the  following  localities  are  worthy  of  improve- 
ment, and  the  public  necessity  therefor  being  apparent  Irom  the  facts 
and  reasons  reported,  which  are  concurred  in  by  the  Chief  of  Engineers, 
Captain  Abbot  was  charged  with  their  survey,  the  results  of  which 
will  be  submitted  when  received. 

1.  Beaufort  River ^  South  Carolina^  from  a  point  three  miles  south  of  the 
town  of  Beaufort  through  to  Coosaw  River ^  with  view  to  its  improvementj 
especially  at  Brick-yard. 

2.  Owendaw  and  Wando  rivers  and  other  waters  and  water-routes  con- 
neeting  BulVs  Bay  and  the  harbor  of  Charleston^  South  Carolina. 

IMPROVEMENT  OP  CERTAIN  RIVERS  AND  HARBORS  IN  GEORGIA,  AND 
OF  CUMBERLAND  SOUND,  GEORGIA  AND  FLORIDA. 

Officer  in  charge,  Lieut.  O.  M.  Carter,  Corps  of  Engineers.  Division 
Engineer,  Col.  William  P.  Craighill,  Corps  of  Engineers. 

1 .  Savannah  River  and  Harbor ^  Georgia. — ^The  plan  according  to  which 
operations  have  up  to  the  present  time  been  carried  on  in  the  Savannah 
Harbor  and  Eiver  was  adopted  in  1873,  and  modified  and  enlarged  in 
1871)  and  again  in  1882.  It  contemplated  the  establishment  of  a  chan- 
ilcl  from  Tybee  Koads  to  the  city  of  Snvannah,  navigable  at  high  water 
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for  vessels  of  22  feet  draught,  and  the  wideniDg  of  the  river  opposite 
the  city  to  GOO  feet,  of  uniform  depth  with  the  balance  of  the  channel. 
The  cost  was  originally  estimated  at  $482,000,  and  as  amended  and 
enlarged  at  81,212,000. 

The  cost  of  obtaining  a  channel  20  feet  deep  at  mean  high  water  from 
the  city  to  the  sea  is  estimated  at  82,900,000. 

In  1873,  prior  to  improvement,  the  channel  was,  in  places,  not  more 
than  0  feet  deep  at  mean  low  water,  and  the  usual  high-water  draught 
of  vessels  was  not  more  than  14.5  feet. 

During  the  fiscal  year  just  closed  92,922.45  square)  yards  of  log  and 
brush  mattresses,  8,108.5  cubic  yards  of  stone,  and  283.3  cubic  yards  of 
oyster  shells  have  been  u^ed  in  the  Oyster  Bed  training-wall.  In  the 
Fig  Island  training-wall  2,795.35  cubic  yards  of  brush  fascines  have 
been  used,  and  022  cubic  yards  of  stone  removed. 

Between  the  city  water- works  and  Tybee  Roads  187,671.62  cubic  yards 
of  material  have  been  dredged.  The  hydrographic  survey  of  the  river 
has  been  completed.  The  expenditures  during  the  year  amounted  to 
8ld0,028.34. 

The  total  amount  expended  to  June  30, 1889,  including  all  outstand- 
ing liabilities  is  81,170,664.55,  and  has  resulted  in  securing  a  navigable 
channel  from  the  city  to  the  sea  with  a  least  mean  low-water  depth  of 
13  feet,  a  gain  of  4  feet  since  the  work  was  begun. 

The  gain  in  navigable  depth  is  somewhat  greater  than  here  shown, 
and  vessels  of  from  20  to  21  feet  draught  now  go  from  the  city  to  the  sea 
on  a  single  tide. 

The  estimated  reduction  in  freight  rates,  due  to  the  improvements 
already  executed,  is  25  per  cent.,  which  effects  an  annual  saving  in 
freights  alone  of  more  than  the  total  sum  of  money  expended  by  the 
United  States  upon  the  harbor  within  the  last  twenty-five  years.  I'here 
is  no  reason  to  believe  that  future  expenditures  for  this  work  would 
yield  a  less  valuable  return. 

Joly  1,  18S8,  amonnt  available $4  O.Cm 

AmoQutappropriatedby  act  of  August  11, 1888 180,000.0) 

180, 4*^0.  (),> 
July  1,  1889,  amount  expended  during  fiscal  year,  oxolu- 

>itve  of  liabilities  outstanding  July  1, 1888 $106, 028. 34 

July  1,  1889,  outsUnding liabilities 33,056.80 

July  1,  1899,  amount  covered  by  existing  contracts ......        26, 858. 34 

165, 943. 54 


July  1,1889,  balance  available 14,477.11 

(Amount  (estimated)  required  for  completion  of  existing  project 2, 900, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,  1891 500,000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  O  1.) 

2.  6avannak  BwcTj  Oeargia. — ^The  present  project  for  the  improve- 
ment of  this  river  was  adopted  in  1880,  the  object  being  to  secure  a  low- 
water  steam-boat  channel  not  less  than  5  feet  in  depth  bBtween  the  cities 
of  Angusta  and  Savannah,  Ga. 

The  cost  of  the  improvement  w.as  originally  estimated  at  t91,000,  and 
in  1887,  for  reasons  given  in  tbe  Annual  Beport  of  that  year,  at  $  176,000. 
Prior  to  the  improvement  navigation  was  much  impeded  by  logs,  snags, 
piles,  and  other  obstructions.  The  depth  at  siiinmer  low  water  over  some 
of  tbe  shoals  did  not  exceed  3  or 3  feet, 
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A  survey  of  tbe  river  has  been  begun  but  high  water  has  interfered 
with  its  progress.  The  expenditures  during  the  year  amounted  to 
$4,750.02.  The  total  amount  expended  to  June  30, 1889,  including  ail 
outstanding  liabilities,  is  $78,603.73,  and  has  resulted  in  improving  the 
condition  of  the  shoals  near  Augusta,  and  in  removing  the  most  dan- 
gerous obstructions  to  navigation  throughout  the  whole  extent  of  the 
river,  no  accidents  to  steam-boats  having  occurred  since  these  obstrnc 
tions  were  removed. 

The  amount  necessary  to  complete  the  improvement  can  not  be  esti- 
mated in  advance  of  an  examination,to  be  completed  when  the  stage  of 
the  river  will  permit 

July  1,  IHSdj  amount  available 9150.2:t 

Amount  appropriated  by  act  of  August  11|  1888 21,000.00 

21,150.23 
July  1, 1889,  amouut  expended  duriug  fiscal  year,  exclusive  of 

Ijabilitics  outstanding  July  1,  1888 J4,750.e2 

July  I,  1889,  outstanding  liabilities 1,503.34 

July  1,  1889,  amount  covered  by  existing  contracts 2, 100. 00 

8, 353. 96 

July  I,  18S9,  balance  available 12,796.27 


1 


A  mou  n  1 1  ba  t  can  bo  prolitabl^  espended  in  tisea  1  year  ending  June  30, 1691    50, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
bill  bor  acts  of  1866  and  1867. 

(See  Appendix  O  2.) 


3  Saran7iah  River  above  AugmtUj  Oeorgia, — The  project  for  tbe  improve- 
uient  of  this  river  was  adopted  in  1879,  the  object  being  to  secure  a 
low  water  i)ole  boat  channel,  30  feet  in  width  and  3  feet  in  depth,  be- 
twiM'u  Augusta  and  Trotter's  Sboal,  04  miles  above.  The  cost  of  the 
improvement,  which  was  not  ba^od  upon  accurate  surveys,  was  estimated 
at  *45,000. 

Tbe  obstructions  to  navigation  consisted  chiefly  of  rock  ledges  run- 
ning across  the  channel,  bowlders  of  various  sizes,  and  shoals  of  gravel, 
with  dei)ths  at  low- water  stage  of  from  1  to  2  feet. 

No  wok  has  been  done  upon  this  river  since  August,  1883. 

The  total  amount  expended  to  June  30, 1880,  including  all  outstand- 
ing liabilities,  is  $38,346.08,  and  has  resulted  in  improving  the  medium- 
stage  channel  through  a  few  of  the  rock  ledges,  and  in  removing  some 
of*  the  most  dangerous  bowlders  obstructing  navigation.  No  additional 
commerce  has  been  developed  upon  the  stream,  by  the  work  done,  nor 
have  freight  rates  been  appreciably  reduced  by  that  cause. 

July  I,  1HH8,  amount  available $703.02 

July  1,  ie89,  outstanding  liabilities 50.00 

July  1,  1881),  balance  available G53.02 

(See  Appendix  O  3.) 

4.  liomley  Marshy  Oeorgia. — The  project  for  the  improvement  of  this 
locality  was  adopted  in  1880,  the  object  being  to  open  a  cut^  with  a  mini- 
mum bottom  width  of  48  feet  and  a  mean  low  water  depth  of  7  feet, 
l>etweeu  Dead  Man's  Hammock  Creek  on  the  north  and  Wassaw  Creek 
on  tlie  south.    The  cost  was  estimate  at  $38,720. 

The  natural  chamiel  is  extremely  crooked  and  difficult  to  navigate, 
and  at  tbe  sboalest  part  not  more  than  3.5  feet  deep  at  mean  low  water. 
No  work  was  done  during  the  last  fiscal  year.  The  exi>enditure8  <luring 
tbe  year  amounted  to  $4,082.77. 


w 
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The  total  amoant  expended  to  Jane  30^  1889,  inclading  all  oatstand- 
ing  liabilities,  is  $46,936.22,  indnding  $5,000,  advanced  by  private  par- 
ties, and  has  resalted  in  the  completion  of  the  work,  securing  a  navi- 
gable channel  between  Wassaw  and  Ossabaw  Sounds  with  a  low- water 
depth  o£  not  less  than  5  feet. 

No  appropriation  is  asked  for  the  next  fiscal  year. 

Jaly  1, 1888,  amount  ayailable $221.65 

Amount  appropriated  by  aotof  Angost  11, 1888 4,633.77 

4,855.32 
Jnly  1,  1889,  amonnt  expended  daring  fiscal  year,  exclasive  of  liabilities 
outstanding  July  1, 1888 4,682.77 

July  1, 1889,  balance  available 172.55 

(See  Appendix  O  4.) 

5.  Altamaha  River j  Geargia.-^The  present  project  for  the  improve- 
ment of  this  river  was  adopted  in  1880,  the  object  being  to  secare  a 
steam-boat  channel  80  feet  in  width  and  3  feet  in  depth  at  low- water 
stage  between  Darien,  Ga.^  and  the  junction  of  the  Oconee  and  Ocmul- 
gee  rivers.  The  cost  of  improvement  was  originally  estimated  at 
$60,000,  and  in  1884  at  $75,000. 

Prior  to  improvement  navigation  was  much  impeded  by  logs,  snags, 
and  other  obstructions,  the  low- water  depth  at  some  points  not  exceed- 
ing 2  feet. 

Dnring  the  fiscal  year  just  closed  157  snags  and  logs  and  221  over- 
hanging, trees  were  removed. 

The  expenditures  amounted  to  $8,318. 

The  total  amonnt  expended  to  June  30, 1889,  including  all  outstand- 
ing liabilities,  is  $53,389.03,  and  has  resulted  in  removing  the  most  dan- 
gerous obstructions^  no  interruption  to  steam-boat  navigation  having 
occurred  dnring  the  year. 

July  1, 1888,  amount  arailable $4,133.57 

Amount  appropriated  by  act  of  August  11, 1888 10,000.00 

14, 133. 57 
July  1, 1889,  amount  expended  during  fiscal  year,  exclusive  of 

liabUities outetanding  July  1,  1888 |8,318.00 

Jnly  1, 1889,  amount  covered  by  existing  contracts 100. 00 

8,418.00 

July  1,  1889,  balance  available 5,715.57 

C  Amount  that  can  be  profitably  expended  i  n  fiscal  year  ending  June  30, 1891   20, 000. 00 
2  Submitted  in  compliance  with  requirementsof  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  O  5.) 

'  6.  Oeanee  River j  Georgia, — The  present  project  for  the  improvement 
of  this  river  was  adopted  in  1878  and  revised  in  1880  and  again  in  1888, 
the  object  being  to  secare  a  low-water  channel  3  feet  in  depth  from 
Milledgeville  to  the  month  of  the  river.  The  cost  of  the  improvement 
was  originally  estimated  at  tl0,500,  and  in  1888  at  $100,000. 

Prior  to*  improvement  navigation  was  mnch  impeded  by  sand-bars, 
overhanging  trees,  snags  and  snnken  logs.  On  some  shoals  there  were 
low- water  depths  of  not  more  than  2  feet.  Daring  the  fiscal  year  jast 
closed  920  logs  and  snags  and  817  overhanging  trees  were  rQ^QV^y 
28  trees  wer^eadened  and  48  logs  cat  up  on  the  bank. 

The  expenditures  during  t)ie  year  amoupted  to  $3,500.21. 

j.jf0  89 11 
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The  total  amoant  expended  to  Jane  30, 1889,  including  all  oatstond- 
ing  liabilities  is  $34,642.81,  and  has  resulted  in  so  improving  the  river 
that  boats  now  run  at  a  stage  of  water  4  feet  lower  than  before  the  im- 
provements were  begun. 

The  amount  necessary  to  complete  the  improvement  can  not  be  g^ven 
in  advance  of  a  survey  to  be  made  as  soon  as  the  stage  of  watc^  will 
permit. 

Julyl,  1888>  amount  available $1,7^.93 

Amoant  appropriated  by  act  of  Atignst  11,  1888 12,500.00 

14,226.23 
Jolv  1,  1889,  amoant  expended  daring  fiscal  year,  exclosire  of 

liabilities  ontstand  ing  Jnly  1,  1888 $3,500.21 

Jaly  1,  1889,  oatstandiag  liabiUties 308.83 

3,869.04 

Julyl,  1889,  balance  available 10,357.19 


\ 


Amoant  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1891    25, 000. 00 
Sbmitted  in  compliance  with  reqnirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  O  6.) 

7.  Ocmu^ee  Biver^  Oeorgia. — The  present  project  for  the  improvement 
of  this  river  was  adopted  in  1876,  and  revised  in  1882,  and  again  in  1886, 
the  object  being  to  secure  a  low- water  channel  60  feet  in  width  and  4 
feet  in  depth  firom  Macon  to  the  mouth  of  the  river.  The  cost  of  im- 
provement was  originally  estimated  at  $56,240,  and  in  1886  at  1 112,480* 

Prior  to  improvement,  navigation  was  much  impeded  by  rock  shoals, 
sand-bars,  overhanging  trees,  snags,  and  sunken  logs,  the  low- water 
depth  at  some  places  not  exceeding  2  feet. 

During  the  fiscal  year  just  closed  SS6  snags  and  logs  and  4,313  over- 
hanging trees  were  removed ;  186  trees  were  deadend  and  18  logs  cut 
up  on  the  river  bank.  The  expenditures  during  the  year  amounted  to 
$4,636.75.  The  total  amount  expended  to  June  30, 1889,  including  all 
outstanding  liabilities,  is  $67,981.70,  and  has  resulted  in  removing  many 
dangerous  obstructions,  boats  now  being  able  to  run  without  accident 
at  a  stage  of  water  some  3  feet  lower  than  before  the  improvements 
were  begun.  The  amount  necessary  to  complete  the  improvement  can 
not  be  given  in  advance  of  a  survey  to  be  made  as  soon  as  the  stage  of 
water  will  permit. 

Jnly  1, 1888,  amoant  available $1,883.83 

Amount  appropriated  by  act  of  Aagast  11, 1888 15,000.00 

16,883.83 
July  1, 1689.  amoant  expended  daring  fiscal  year,  exclaslve 

ofUabilitiesoatstandiDg  Jnly  1,  ISS $4,636.75 

Julyl,  1889,  outstanding  liabiUties 728.78 

5,365.53 

July  1, 1889,  balance  available 11,518.30 

C  Amount  that  can  be  profitably  expended  in  fiscal  vear  ending  June  30, 1891     30, 000. 00 
2  Subihitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  O  7.) 

8.  BrunswicJc  Harbor ^  Oeorgia. — The  present  project  for  the  improve- 
ment of  this  harbor  was  adopted  in  1880,  and  modified  and  enlarged  in 
1880,  the  ottject  being  to  secnre  a  navigable  channel  not  less  than  15 
feet  deep  at  mean  low  water.    The  mean  rise  and  fUl  of  tide  is  6.8  feet. 
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The  cost  of  the  project  of  1880  was  estimated  at  873,187.50  and  as 
enlarged  in  1886  at  $190,000,  inclasive  of  appropriations  already  made. 

In  1880,  prior  to  improvement,  the  channel  was  not  more  than  9  feet 
deep  at  mean  low  water. 

Dnring  the  Aseal  3'ear  just  closed  a  snrvey  of  the  harbor  was  made, 
00,976.67  cubic  yards  were  dredged,  from  the  channel,  and  2,318.88  cubic 
yards  of  brush  fascines  and  369.30  cubic  yards  of  stone  placed  in  tiiie 
training-wall. 

The  expenditures  during  the  year  amounted  to  $12,655.57. 

The  amount  expended  to  June  30,  1889,  including  all  outstanding 
liabilities,  is  $111,706.74.  and  has  resulted  in  securing  a  navigable  low- 
water  channel  not  less  tiian  15  feet  deep. 

Jnly  1,  1888,  amooot  avaUable $36.73 

Amoant  appropriated  by  act  of  August  11, 1888 35,000.00 

35,036.73 
July  ly  1889,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1, 1888 $12,665.57 

July  1,  1889,  liabilities  outstanding 6,577.90 

Jnly  1, 1889,  amount  covered  by  existing  contracts 15, 200. 12 

34,443.59 

July  1,1889,  balance  available 593.14 


J  Amount  that  can  be  profit  ably  expended  in  fiscal  year  ending  June  30,1891     62, 500. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  O  8.) 

9.  Jekyl  Creekj  Georgia. — ^The  present  project  for  the  itnprovement  of 
this  creek  was  adopted  in  1888,  the  object  being  to  obtain  a  navigable 
channel  through  the  creek  7  feet  deep  at  mean  low  water.  The  cost  of 
the  improvement  was  estimated  at  $38,500. 

Prior  to  improvement  the  low- water  depth  at  some  places  did  not  ex- 
ceed 3  feet^  with  a  mean  rise  and  fall  of  tide  of  7.1  feet. 

No  work  was  done  prior  to  the  last  fiscal  year. 

During  the  fiscal  year  just  closed  20,486.84  cubic  yards  were  dredged 
from  the  month  of  the  creek  and  the  shoal  inside,  leaving  a  navigable 
channel  not  less  than  5  feet  deep  at  mean  low  water.  The  amount  ex- 
pended to  June  30, 1889,  including  all  outstanding  liabilities,  is  $4,766.95. 

It  is  proposed  during  the  coming  year,  with  any  funds  which  may  be- 
come available,  to  complete  the  dredging  and  begin  work  on  the  train- 
ing-wall and  closing-dam. 

Amount  appropriated  by  act  of  Au||rast  11,  1888 $5,000.00 

July  I,  1889,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1888 $4, 75a  70 

Jolyl,  1889,  outstanding  liabilities 8.25 

4,766.95 

Jnly  1, 1889,  balance  available 233.05 

{Amount  (estimated)  required  for  completion  of  existing  project 33, 590. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J une 30, 1891   15, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  O  9.) 

10.  Cumberland  Sounds  Georgia  and  Florida, — The  present  project  Ibr 
the  improvement  of  the  entrance  to  this  sonnd  was  adopted  in  1879| 
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the  object  being  to  secare  a  navigable  low- water  channel  across  the  bar 
from  20  to  21  feet  in  depth.  The  cost  of  improvement  was  estimated 
at  $2,071,023. 

Prior  to  improvement  the  low-water  depths  of  the  entrance  varied 
flrom  11  to  12.6  feet,  with  a  mean  rise  and  fall  of  tide  of  5.9  feet 

During  the  fiscal  year  just  closed  the  soath  jetty  was  raised  to  the 
level  of  mean  low  water  for  a  distance  of  abont  3,000  feet  from  shore. 
The  hydrographic  survey  of  the  harbor  was  completed.  The  expendi- 
tures during  the  year  amounted  to  $34,049.54.  The  total  amount  ex- 
pended to  June  30, 1889,  including  all  outstanding  liabilities,  is  $413,- 
616.24. 

It  is  proposed  during  the  coming  year,  with  any  funds  which  may  be- 
come available,  to  raise  the  south  jetty. 

The  amount  estimated  as  necessary  to  complete  the  improvement  is 
$1,591,023. 

Jaly  1,  1888,  amoaot  available $1,005.74 

Amount  appropriated  by  actof  Aagast  11, 1888 112,500.00 

113, 505. 74 

Jaly  1,  1)^89.  amonnt  oxpencled  during  fiscal  year,  exclusiyo 

of  liabilities  outstanding  July  1,  1888.... $34,049.54 

July  1,  1889,  outstanding  liabilities 1.3,072.44 

Jnly  1,  1889,  amount  covered  by  existing  contracts 60,657.08 

107, 779. 06 

Jnly  1,1889,  balance  available 5,726.68 

Amount  (estimated)  required  for  completion  of  existing  project 1,591,023.00 

Amount  that  can  be  protitably  expended  in  fiscal  year  ending  June  30, 

1891 500,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  act«  of  1866  and  1867. 

(See  Appendix  O  10.) 

SXAMINATIONS  AND  SURVEYS  FOE  IMPROVEMENT,  TO  COMPLY  WITH 
REQUIREMENTS  OP  THE  RIVER  AND  HARBOR  ACT  OF  AUGUST  11, 
1888. 

The  act  of  Aagast  11,  1888,  provides  for  exanunation  and  survey  of 
Savannah  Rivevy  as  to  whether  the  damage  to  the  Vemezobia  freshet  bank 
in  eighteen  hundred  and  eighty-seven  was  caused  by  the  work  at  Cross 
TideSj  and  whether  the  maintenance  of  said  bank  is  essential  to  the  success 
of  the  work  at  Cross  TideSy  and  what  udll  be  the  cost  of  so  constrticting 
said  bank  as  to  confine  the  water  of  said  river  to  its  bed.  Lieutenant  Car- 
ter was  charged  with  and  has  completed  this  examination  and  survey, 
the  result*  of  which  will  be  found  in  Appendix  O  11. 

It  appearing  from  the  report  of  the  preliminary  examination  made  by 
the  local  engineer  that  the  following  localities  are  worthy  of  improve- 
ment, and  the  public  necessity  therefor  being  apparent  from  the  facts 
and  reasons  reported,  which  are  concurred  in  by  the  Chief  of  Engineers, 
Lieut^enant  Carter  was  charged  with  their  survey,  the  results  of  which 
will  be  submitted  when  received: 

1.  Savannah  River  above  Augusta^  and  between  Augusta  atiA  Anderson- 
villCj  Georgia, 
•  2.  Oconee  River,  Georgia, 
'  3.  Oomulgee  River^  Georgia. 
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UfPBOVSMENT  OF  CERTAIN  RIVERS  AND  HARBORS  IN  THE  STATE  OF 

FLORIDA. 

Officer  in  cbarge,  Gapt.  William  M.  Black,  Corps  of  EDgineers,  with 
Lieut.  D.  Du  B.  Gaillard,  Oorps  of  Engineers,  under  his  immediate 
orders;  Division  Engineer,  Col.  William  P.  Graighill,  Corps  of  En- 
gineers. 

1.  8t.  John^s  Biver^  Florida. — Operations  for  the  improvement  of  this 
river  have  been  carried  on  in  conformity  with  a  project  submitted  in 
1879  by  tbe  late  General  Gillmore,  colonel  Corps  of  Engineers.  The 
plan  contemplates  the  formation  of  a  continuous  channel  15  feet  dee[> 
at  mean  low  water  from  Jacksonville  to  the  ocean.  The  points  where 
work  is  required  are  in  a  reach  near  Dame's  Point,  12  miles  from  the 
mouth,  and  on  the  bar  at  the  mouth.  Near  Dame's  Point  the  mean 
low- water  depth  varies  from  9  to  10  feet.  The  bar  at  the  mouth  is 
formed  of  sand.  Before  work  began,  the  mean  low- water  channel  depth 
across  it  varied  from  5  to  7  feet,  with  a  tidal  range  of  5  feet.  The  chan- 
nel across  the  bar  shifts  continually  north  and  south  through  a  mile 
range.  The  work  was  divided  in  two  parts,  (1)  the  formation  of  a  chan- 
nel across  the  bar  at  the  mouth,  by  the  concentration  and  direction  of 
the  tidal  currents  by  two  jetties,  to  start  from  the  opposite  shores  of  the 
entrance,  and  to  converge  until,  on  the  bar,  their  outer  ends  should  be 
approximately  parallel  and  1,800  feet  apart ^  and,  (2)  the  improvement 
of  the  Dame's  Point  Beach.  The  estimated  cost  of  the  two  parts  Is 
$1,306,500  and  8120,000,  respectively. 

As  the  improvement  at  the  mouth  was  at  first  most  urgently  re- 
quired, the  five  appropriations  up  to  that  of  1886,  inclusive,  aggregating 
9675,000,  were  made  for  improving  *Hhe  channel  over  the  bar  at  the 
mouth,"  under  the  estimate  for  that  part  of  the  total  project  Since 
1887  the  depth  on  the  bar  has  been  greater  than  that  in  the  Dame's 
Point  Beach,  and  the  interests  of  commerce  have  demanded  that  work 
at  the  latter  point  should  be  started.  Accordingly,  the  appropriation 
in  the  act  of  August  11, 1888,  was  made  for'improving  the  river  ^^from 
Jacksonville  to  the  ocean,  including  the  channel  over  the  bar  at  the 
mouth,"  under  the  estimate  for  the  entire  project,  of  which  $576,500 
remains  to  be  appropriated.' 

On  June  30, 1888,  the  south  jetty  had  a  total  length  of  6,667  feet,  of 
which  4,100  feet  were  built  to  the  level  of  mean  low  water.  The  north 
jetty  had  a  total  length  of  6,585  feet,  of  which  a  length  of  553  feet,  in- 
cluding the  shore  extension,  was  at  the  full  height  and  capped.  With 
this  exception,  neither  jetty  has  been  built  a  full-sized  cross-section. 
Both  jetties  are  made  of  one  or  more  layers  of  log  or  brush  mattresses 
covered  with  riprap  stone.  Since  1886  oyster  shells  have  been  used  as 
hearting.  The  total  proposed  lengths  for  the  south  and  north  jetties 
are  6,8^  and  9,400  feet,  respectively.  The  amount  expended  to  June 
30, 1888,  was  $670,957.13.  At  that  time  a  straight  permanent  channel 
had  been  secured  across  the  bar,  having  a  least  mean  low-water  depth 
of  from  12  to  13  feet.  The  channel  depth  across  the  bulkhead  at  the 
inner  end  of  the  jetties  was  from  11  to  12  feet. 

Operations  during  the  fiscal  year  edding  June  30, 1889,  comprised  a 
survey  of  the  Dame's  Point  Beach,  on  which  to  base  a  detailed  project 
for  its  improvement,  and  the  continuation  of  the  work  on  the  north 
jetty,  under  the  contract  with  Mr.  B.  G.  Boss,  of  Wilmington,  K  C. ; 
the  foundation  of  the  north  jetty  was  extended  1,455.2  feet  by  brush 
flEMcine  mattresses  120  feet  wide,  ballasted  with  stone,  the  narrow  portion 
of  the  sui)erstructure  was  strengthened  and  built  up,  and  it  was  ex- 
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tended  1,065  feet  by  a  mound  of  riprap  stone  with  shell  hearting.  The 
lenf^h  of  the  north  jetty  foundation  is  now  8,040.2  feet  of  the  saper- 
structure,  built  to  the  level  of  mean  low  water  6,697  feet.  Ko  work  was 
done  on  the  south  jetty. 

During  the  past  fiscal  year  the  north  jetty  channel,  which  occnpiefl 
the  position  which  it  is  believed  the  permanent  jetty  channel  will  take, 
has  widened  and  deepened  considerably,  and  at  the  present  time  a  dis- 
tance of  but  1,500  feet,  measured  in  the  direction  of  flow  of  the  ebb  car- 
rent,  separates  its  inner  12-foot  contour  from  the  12-foot  contour  of  the 
present  ietty  channel  across  the  bar. 

The  channel  across  the  bar  has  at^o  widened  during  the  past  year, 
the  distance  between  the  10-foot  contours  on  the  edges  of  the  bar  chan- 
nel being  now  1,100  feet.  The  least  width  of  this  channel  between  12- 
foot  contours  is  250  feet,  and  the  least  depth  along  its  axis  is  12.8  feet. 

The  jetty  middle  ground,  west  of  Ward's  Bank,  has  continued  to 
shoal,  and  now  has  a  least  depth  of  9.8  feet  on  the  crossing  to  the  sonth 
jetty  channel ;  but  it  is  hoped  that  the  extension  of  the  superstroctnre 
of  the  north  jetty  will  cause  that  channel  to  unite  with  the  present  bar 
channel. 

July  1,  1868,  amount  available $4,042.87 

Amount  appropriated  by  act  of  August  11,  1888 175,000.00 

179,042.87 
July  1,  1889,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1888 $57,281.55 

July  1,  1889,  outstanding  liabilities 22,960.31 

July  1,  1889,  amount  covered  by  existing  contracts 57. 541. 93 

137,783.79 

Julyl,  1889,  balance  available 41,259.08 


< 


'Amount  (estimated)  required  for  completion  of  existing  project 576, 500. 00 

Amount  that  can  beprofitably  expended  in  fiscal  yearending  June  30, 1891  300, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867.' 

(See  Appendix  P  1.) 

2.  Volusia  Bar.  Florida. — Volusia  Bar  is  situated  at  the  head  of  Lake 
George  and  is  formed  by  materials  brought  down  by  the  St  John's  River 
and  deposited  at  the  point  where  the  current  of  the  narrow  river  loses 
its  velocity  as  the  bed  widens  to  form  the  lake.  The  usual  depth  on 
the  bar,  before  operations  began,  was  from  3i  to  4 J  feet  with  a  very 
crooked  channel.  At  times  this  depth  was  diminished  so  much  as  to 
stop  navigation  entirely. 

The  adopted  plan  of  improvement  was  to  contract  the  waters  on  the 
bar  by  the  construction  of  two  converging  brush  and  stone  jetties,  with 
a  view  to  causing  a  scour  to  the  depth  of  6  feet.  Should  the  depth 
caused  by  the  jetties  not  be  sufficient,  recourse  was  to  be  had  to  digg- 
ing. Between  the  jetties  on  the  bar,  lines  of  guide  piles  were  placed  to 
keep  vessels  off  the  jetties  and  to  define  the  channel  clearly. 

In  1887  it  was  decided  to  limit  the  channel  depth  sought  to  the  5  feet 
then  obtained,  on  account  of  the  evident  shoaling  in  the  lake  beyond 
the  jetties  and  because  that  depth  was  sufficient  for  the  requirements 
of  the  existing  river  commerce. 

Up  to  June  30, 1888,  $24,646.44  had  been  expended,  including  liabili- 
ties then  outstanding.  The  jetties  had  been  built  to  their  full  length 
and  to  a  height  sufficient  to  produce  the  desired  effect ;  two  lines  of  firmly- 
set  fender-piles  defined  the  jetty  channel  on  the  crest  of  the  bar,  and 
a  straight  channel  with  a  minimun  mean  low> water  depth  of  5  feet  had 
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been  obtained.  Daring  the  fiscal  year  ending  June  30, 1889,  operations 
were  limited  to  the  necessary  examinations,  and  repairs.  At  the  last 
examination,  made  in  March,  1889,  the  work  was  found  to  be  in  good 
condition,  and  the  straight  5-foot  channel  had  been  well  maintained* 
Since  the  improvement  has  been  made  boats  have  had  no  difficulty  in 
passing  this  point.  Operations  during  the  coming  year  will  be  limited 
to  the  necessary  repairs.  The  work  can  be  maintained  with  an  annual 
expenditure  of  $500. 

July  1,1888,  amount  available $353.56 

Amonnt  appropriated  by  act  of  Augast  11,1888 500.00 

853.56 
Jaly  1, 1889,  amonnt  expended  daring  fiscal  year,  exclnsive  of  liabilities 
outstanding  Jnly  1, 1888 l...  149.06 

July  1, 1889,  balance  available 704.50 


< 


'Amonnt  (estimated )  required  annnallv  for  maintaining  work 500. 00 

Amonntthat  can  be  profitable  expended  in  fiscal  year  ending  Jane  30, 1891         500. 00 
Submitted  incompliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  18d6  and  1867. 

(See  Appendix  P  2.) 

3.  Harbor  at  St.  Augustine^  Florida. — ^Tbis  is  a  new  work.  In  com- 
pliance with  the  requirements  of  the  river  and  harbor  act  of  August  6, 
1886,  an  examination  and  surrey  were  made  of  '^  St.  Augustine  for  a 
deep-sea  channel  on  the  outer  bar,"  and  the  report  of  tihe  results  thereof 
was  transmitted  to  Congress  January  11, 1888,  and  printed  in  House 
Ex.  Doc.  No.  87,  Fiftieth  Congress,  first  session. 

The  project  proposed  for  the  improvement  of  the  entrance  is  to  con- 
centrate Uie  flow  over  the  bar,  and  thus  increase  the  scour  by  the 
construction  of  solid  converging  jetties,  etc.,  at  an  estimated  cost  of 
$1,467,888. 

The  river  and  harbor  act  of  August  11, 1888,  appropriated  $35,000 
for  improving  the  harbor,  but  directed  that  the  subject  be  referred  to  a 
Board  of  Engineers,  whose  report  was  to  be  laid  before  Congress  at  its 
next  session,  together  with  the  views  of  the  Secretary  of  War  and  of 
the  Chief  of  Engineers  thereon.  The  report  called  for  was  duly  sub- 
mitted and  is  printed  in  House  Ex.  Doc.  No.  138,  Fiftieth  Congress, 
second  session.  The  Board  ^*  is  of  the  opinion  that  the  plan  is  well 
considered  and  promises  success  should  funds  be  supplied  with  su£Bcient> 
liberality  to  permit  the  work  to  be  carried  rapidly  to  completion."  It 
is  also  stated  that  the  harbor  has  fine  interior  facilities  for  becoming  a 
commercial  port,  but  that  the  bar  being  of  shifting  sand  is  difficult  of 
improvement,  that  the  estimated  cost  of  the  improvement  is  not  ex- 
cessive, that  the  work  could  be  prosecuted  to  sucn  an  extent  as  to  fix 
the  channel  and  afford  a  probable  increase  of  depth  to  10  feet  at  mean 
low  water  for  about  $925,000.  It  is  therefore  the  opinion  of  the  Board 
that  the  improvement  is  an  expensive  undertaking  which  it  would  be 
inexpedient  to  attempt  until  demanded  by  pressing  needs  of  commerce. 
A  statement  of  the  present  status  of  similar  works  along  the  southern 
coast  is  then  submitted.  It  concludes  that  it  is  for  the  wisdom  of  Con- 
gress to  decide  whether  it  is  expedient  to  undertake  the  improvement 
of  the  harbor  at  this  time. 

The  Board  recommends  that  the  appropriation  of  $35,000  be  expended 
in  stopping  the  erosion  of  the  shores  at  the  entrance  to  the  harlK>r. 

In  all  of  the  above-views  and  recommendations  the  Chief  of  Engineers 
concurred. 
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The  funds  available  will  be  spent  in  checking  the  erosion^  as  recom- 
mended by  the  Board. 

Amount  appropriated  by  act  of  Anp:u8t  11,  1888 $35,000.00 

Jnly  1,  J 889,  amount  expended  during  iisoal  year,  exclusive  of  liabilities 
outstanding  July  1, 1888 628.93 

Julyl,  1889,  balance  available 34,371.07 

(See  Appendix  P  3.) 

4.  Northwest  entrance^  Key  West  Harbor^  Florida, — ^A  bar  having  a 
channel  depth  of  10.5  feet  obstructs  the  northern  entrance  to  this  har- 
bor. During  storms  the  available  depth  is  so  much  reduced  that 
vessels  bound  to  and  from  Gulf  ports  can  not  use  it,  but  are  compelled 
to  make  a  d6tour  of  about  100  miles  by  Dry  Tortugas  to  enter  or  leave 
the  Gulf 

An  examination  of  the  entrance,  with  a  view  to  its  improvement,  was 
made  in  1867  and  again  in  1881.  In  1882  Congress  made  an  appropri- 
ation of  $'J5,000  for  dredging  a  channel  300  feet  wide  and  17  feet  deep 
across  tbe  bar.  As  was  anticipated,  the  improvement  was  only  tem- 
porary. 

In  act  approved  August  5, 1886,  $2,5(K)  was  appropriated  for  a  new 
examination  and  survey  of  the  bar.  This  wa«  made  in  December,  1886, 
and  January,  1887.  The  bar  was  found  to  be  formed  and  maintained 
by  interfering  tidal  currents.  The  project  for  its  improvement  com- 
prised the  construction  of  one  or  more  training- walls,  with  dredging,  if 
necessary. 

In  the  act  of  August  II,  1888,  Congress  appropriated  $25,000  for  this 
work,  with  the  proviso  that  the  Secretary  of  War  should  appoint  a 
Board  of  three  Engineer  Officers,  who  should  consider  the  subject  and 
report  on  the  advisability  of  continuing  the  work  under  the  above 
project,  and  that  he  should  submit  the  report,  together  with  the  views 
of  himself  and  the  Secretary  of  War  thereon,  to  Congress  at  its  next  ses- 
sion. 

A  report  was  submitted  and  is  printed  in  House  Ex.  Doc.  No.  145, 
Fiftieth  Congress,  second  session.  The  opinion  of  the  Board,  in  which 
the  Secretary  of  War  and  the  Chief  of  Engineers  concur,  is  that  the 
work  is  one  of  national  importance  which  it  is  expedient  to  undertake, 
and  that  the  general  method  proposed  promises  success  at  a  cost  within 
reasonable  limits,  but  that  owing  to  the  difficulty  of  the  problem  and 
the  small  sum  which  had  been  appropriated  for  it^s  investigation,  the 
data  available  were  insufficient  tor  fixing  the  details  of  the  project. 
The  engineer  officer  in  charge  was  directed  to  obtain  the  additional  in- 
formation desired.  The  necessary  field  work  was  done  in  April,  May, 
and  June.  As  soon  as  the  notes  of  the  survey  can  be  plotted  a  report 
will  be  submitted  to  the  Bo^ird. 

Amonut  appropriated  by  act  of  August  11, 1888 $25,000.00 

July  1,  1889,  amonut  expended  during  fiscal  year,  exclusive  of 

outetandingliabilities  July  1,1888 $5,854.13 

July  1,  1889,  outstanding  liabilities 117.55 

5,971.68 

Julyl,  1889,  balance  available 19,028.32 


'Amount  (estimated)  required  for  completion  of  existing  project,  subject 

to  revision 583,000.00 

<  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June30, 1891  100, 000. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  liver  and 
I     harbor  acts  of  1866  and  18G7. 

(See  Appendix  P  4.) 
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5.  Oaiaos€tcliatcliee  River^  Florida. — Before  improvement,  the  lower 
part  of  the  river  was  so  obstructed  by  03  ster  bars  that  the  available 
channel  depth  was  only  5^  feet.  About  17  miles  above  the  mouth  the 
river  loses  the  characteristics  of  an  estuary,  and  there  are  numerous 
islands  and  a  broad  shoal. 

The  project  adopted  in  1882  called  for  the  formation,  by  dredging,  of 
a  channel  100  feet  wide  and  7  feet  deep  from  the  bay  to  Fort  Meyeins,  a 
distance  of  14  miles.  In  1886  this  project  was  modified  so  as  to  include 
the  improvement  of  the  upper  river  as  far  as  Fort  Thompson  by  re- 
moval of  sna^  and  overhanging  trees. 

Up  to  the  close  of  the  fiscal  year  ending  June  30, 1888, 1 13,809.92  had 
been  expended  under  these  projects.  A  channel  of  the  required  width, 
and  having  a  least  depth  of  6  feet,  had  been  formed  below  Fort  Meyers, 
one  of  the  worst  reaches  of  the  river,  extending  4^  miles-  above  Fort 
Denand,  had  been  cleared  of  snags  and  overhanging  trees,  and  a  sur- 
vey of  the  river  had  been  made.  Owing  to  the  presence  of  an  epidemic 
in  the  State,  no  operations  on  the  river  were  possible  before  the  end  of 
1888.  During  the  winter  of  1888-'89,  work  was  prevented  by  an  unu- 
soally  protracted  season  of  high  water.  As  the  high-water  season  usu- 
ally begins  abont  July  1,  field  work  has  been  postponed  until  the  next 
low-water  season.  During  the  year  a  map  of  the  river  was  made. 
Nine  hnndred  and  fllty-one  dollars  and  twenty-six  cents  has  been  ex- 
pended for  engineering  and  office  expenses  ^nd  for  plant. 

July  1,  1888,  amonnt  available 1190.08 

Amonnt  appropriated  by  act  of  August  11,  1888 10,000.00 

10, 190. 08 
July  1,  1889,  amonnt  expended  daring  fiscal  year,  exclnsive  of  liabilities 
ontetanding  July'l,  1888 951.26 

Jnlyl,  1889,  balance  available 9,23a82 

(Amonnt  (estimated)  required  for  completion  of  existing  project 3, 600, 00 
Amount  that  can  be  profltably  expended  in  fiscal  year  ending  J  nne  30, 1891      3, 600. 00 
Submitted  in  compliance  with  requirementa  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  P  5.) 

6.  Pease  River j  Florida, — This  river  rises  about  the  center  of  Polk 
Ck)anty,  Florida,  and  flows  southwest  into  Charlotte  Harbor.  For  the  last 
12  miles  of  its  course  it  has  the  characteristics  of  an  estuary.  The  rest 
of  the  stream  flows  through  a  heavily  wooded  and  sparsely  populated 
country,  and  is  much  obstructed  by  fallen  trees,  snags,  rocks,  and  bars. 
It  is  subject  to  great  changes  of  level.  During  the  low- water  season 
not  more  than  14  inches  to  24  inches  of  water  can  be  relied  on. 

The  project  for  its  improvemeut,  adopted  in  1881,  is  to  improve  it  for 
high-water  navigation  by  the  removal  from  the  channel  of  snags,  over- 
hanging trees,  and  loose  rocks  between  Fort  Mead  and  the  mouth,  a 
distance  by  river  of  about  100  miles.  In  the  Annual  Report  for  1888  the 
engineer  in  charge  recommended  the  extension  of  the  project  to  include 
the  deepening  of  the  channel  at  the  entrance,  so  as  to  afford  a  depth  of 
11.5  feetatmean  low  water  up  to  the  railroad  wharves  at  PuntaGorda. 
The  estimated  cost  of  clearing  the  upper  river  is  $25,000,  sind  of  dredg- 
ing at  the  mouth,  $30,000. 

Up  to  June  30,  1888,  $12,797.47  have  been  expended  on  this  river. 
The  only  practical  benefit  from  this  expenditure  is  in  a  survey  and  map 
of  the  river.  Snagging  operations  have  been  discontinued  for  several 
years  owing  to  a  lack  of  funds,  and  the  channel  opened  has  become 
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entirely  cboked.  Navigation  of  the  upper  river  is  now  practically  impos- 
sible. One  hundred  and  seventy-two  dollars  and  twenty-eight  cents  has 
been  expended  during  the  past  fiscal  year  for  engineering  and  office 
expenses  and  for  plant.  No  active  operations  have  been  possible  for 
lack  of  fnnds. 

July  1,  1888,  amount  available ' $202.53 

July  1,  1880,  amount  expended  during  iiBcal  year,  exclusive  of  liabilitieB 
outstanding  July  1,1888 172.28 

July  1,  1889,  balance  available 30.25 

Amount  (ebtimated)  required  for  com])letion  of  existing  project 25, 000.  00 

Amount  tliat  can  be  pro^tablyexpended  in  fiscal  year  ending  June  ISO,  1891     10, 000.  OO 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  18t>6  and  1867. 

(See  Appendix  P  6.) 

7.  Manatee  River  j  Florida^ — The  portion  of  the  Manatee  Eiver  under  im 
provement  is  the  lowest  reach  between  Eocky  Blufi  and  the  month,  a 
distance  of  about  12  miles.  This  has  a  mid  channel  depth  of  from  7  to 
20  feet.  The  general  width  is  about  three-fourths  of  a  mile.  At  the 
mouth  is  a  long  shoal  with  a  minimum  depth  of  8^  feet.  Between  Pal- 
metto and  Manatee,  about  6  miles  from  the  mouth,  is  another  bar  cov- 
ered by  from  3  to  5  feet  of  water. 

The  river  was  examined  in  1881.  The  project  adopted  had  for  its 
object  to  form  a  channel  100  feet  wide  and  13  feet  deep  at  mean  low 
water  from  Tampa -Bay  to  McNeill's  Point  (Palma  Sola).  In  1883-'84 
a  cut  2,150  feet  long  was  made  across  the  bar  at  the  entrance,  varying 
in  width  from  35  to  60  feet,  and  having  a  depth  of  12J  feet.  This  was 
not  protected  and  has  been  filled  by  the  tidal  currents  of  Tampa  Bay. 

In  act  approved  August  5, 1886,  1 13,000  was  appropriated  for  im- 
proving Manatee  and  Pease  rivers,  of  which  $11,000  were  allotted  to 
work  on  Manatee  River. 

Owing  to  the  changed  commercial  conditions  since  the  adoption  of 
the  project,  brought  about  by  the  extension  of  the  railroad  to  Tampa, 
the  transfer  to  Tampa  of  the  principal  Gulf  steam-ship  lines,  and 
the  service  of  the  smaller  towns  around  Tampa  Bay  by  coasting 
steamers  from  Tampa,  the  project  was  modified,  to  provide  lor  the  pas- 
sage of  these  lighter-draught  vessels  to  all  of  the  towns  of  the  lower 
river  by  the  removal  of  the  bar  above  Palmetto.  A  cut  65  feet  wide 
and  8  feet  deep  was  made  through  this  bar  in  the  fall  of  1887.  A  sur- 
vey and  map  of  the  river  were  also  made  5  $22,384.13  had  been  expended 
to  June  30, 1888.  During  the  past  fiscal  year  $299.66  was  expended.  A 
contract  for  widening  the  cut  near  Palmetto  has  been  made.  Opera- 
tions have  not  yet  begun  under  the  contract.  At  the  last  examination 
8^  feet  could  be  carried  over  the  bars  at  the  mouth  of  the  river  at  mean 
low  water.  The  cut  near  Palmetto  had  shoaled  slightly  at  the  ends, 
and  deepened  at  the  middle. 

July  1,  I88S,  amount  aTailable $615.87 

Amount  appropriated  by  act  of  Angnst  11,1888 5,000.00 

6, 615. 87 
July  1, 18H9,  amount  expended  duriug  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,1888 099.66 

July  1, 1889,  amount  covered  by  existing  contracts 4, 500. 00 

4,799.66 

July  1,1889, balance  available 816.21 
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{Amount  (estimated)  reqnired  for  couipletion  of  exi^t iii>r  project |45, 000. 00 
Amomit  that  can  be  profitably  expended  in  fiscal  year  ending  Jnne  30, 1H91     8, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1H66  and  1867. 

(See  Appendix  P  7.) 

8.  Tampa  Bay,  Florida. — ^The  harbor  at  Tampa,  at  tbe  bead  of  this 
bay,  was  separated  from  deep  water  by  a  flat  2  miles  wide.  Throagh 
this  was  a  narrow  channel  with  an  average  available  depth  of  about  5 
feet,  formed  by  the  waters  of  Hillsborough  River. 

The  original  project  was  adopted  in  1879,  and  has  for  its  object  the 
formation  of  a  9-foot  channel  from  the  9-foot  curve  in  the  bay  to  the 
wkaives  at  Tampa,  in  Hillsborough  River,  150  feet  wide  in  the  bay  and 
200  feet  wide  in  the  river,  at  an  estimated  cost  of  (97,000. 

Up  to  Jnne  30, 1888,  (69,068  54  had  been  expended.  The  work  con- 
sisted entirely  of  dredging  and  rock  excavation,  and  extended  over  a 
distance  of  8,200  feet,  making  a  cut  varying  in  width  from  200  feet  in  the 
river  to  60  feet  in  the  bay.  On  June  30, 1887,  it  had  a  depth  along  its 
center  line  of  from  8.3  to  9  feet.  The  depth  in  the  fiats  beyond  the 
outer  extremity  of  the  cutis  7  feet. 

In  the  Annual  Reports  for  1887  and  1888  it  was  recommended,  for 
reasons  given,  that  work  under  this  project  beyond  what  is  necessary 
to  maintain  the  present  channel  should  be  suspended,  and  that  Port 
Tampa,  on  the  deep  water  of  Old  Tampa  Bay,  sbonld  be  utilized  as  tbe 
deep-water  port  of  Tampa.  Fourteen  and  a  half  feet  of  water  could 
then  be  carried  to  its  wharves.  The  estimated  cost  for  a  channel  200 
feet  wide  and  20  feet  deep  from  there  to  the  Gulf  of  Mexico  was  $65,000. 

In  the  act  of  August  11, 1888,  $25,000  was  appropriated  for  ^^  im- 
proving harbor  at  Tampa  Bay,  Florida,  from  outer  bar  to  Mangrove  or 
Bushy  Point."  From  this  action  it  is  assumed  that  these  recommenda- 
tions have  been  approved  by  Congress,  and  that  the  modified  project  is 
*^  to  maintain  a  channel  9  feet  deep  in  Hillsborough  Bay  and  Hillsbo- 
rough River  to  the  city  of  Tampa,  and  to  form  a  channel  200  feet  wide 
and  with  a  mean  low-water  depth  of  20  feet  from  the  outer  bar  to  Port 
Tampa  (Little  Mangrove  or  Bushy  Point). 

A  survey  made  August  12  and  13, 1889,  shows  a  channel  17  feet  deep 
across  the  bars  at  the  entrance  to  Old  Tampa  Bay,  probably  of  very 
recent  formation.  This  will  diminish  tbe  quantity  of  material  to  be  re- 
moved here  so  much  as  to  allow  the  latter  portion  of  the  project  to  be 
completed  with  the  sum  now  available.  The  estimated  cost  of  com- 
pleting the  entire  project  is  $35,000.  Nine  hundred  and  four  dollars 
and  eighty-two  cents  was  expended  during  the  past  fiscal  year.  A 
contract  for  dredging  the  channel  through  the  bars  at  tbe  mouth  of  Old 
Tampa  Bay  was  made  in  March,  1889.  Operations  under  the  contract 
were  begun  June  29, 1889. 

Jnly  1, 1888,  amount  available $931.46 

Amount  appropriated  by  act  of  August  11,  1888 25,000.00 

25, 931. 46 
Joly  1,  1889,  amount  expended  during  fiscal  year,  exclusive  of 

UabiUtiee  ontstandini;  July  1,  1888 904.82 

July  1,  1889,  outatanding  liabilities 253.67 

Jnly  1,  1889,  amount  covered  by  existing  contracts 22, 500. 00 

23,658.49 

Jnly  1, 1889,  baUmce  avaiUble 2,272.97 
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(Amount  (estimated)  required  for  completiou.  of  existinp^  project $35, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  ime  30, 1891    25, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  lb66  and  1867. 

(See  Appendix  P  8.) 

9.  Withlacoochee  River ^  Florida. — ^This  river  is  120  miles  long  and  has 
a  normal  width  varying  from  75  to  180  feet,  thongh  at  nnmeroas  points 
a  defined  channel  is  almost  lost  in  broad  marshy  lakes  and  cypress 
swamps.  The  low-water  depth  varied  from  1  to  7^  feet.  Before  im- 
provement the  river  was  so  obstmcted  by  loose  rocks,  snags,  fallen 
trees,  floating  grass  islands,  and  bars  as  to  be  practically  impassable 
excepting  in  isolated  reaches. 

The  river  was  examined  with  a  view  to  its  improvement  in  1879.  The 
approved  project  calls  for  the  removal  of  snags,  overhanging  trees, 
loose  rocks,  and  some  of  the  worst  shoals  between  the  Gnlf  of  Mexico 
and  Pemberton  Ferry,  a  distance  of  about  77  miles,  so  as  to  permit 
boats  of  2  fe«t  draught  to  navigate  the  river  during  one-half  the  year. 
Up  to  June  30, 1888,  913,361.23  had  been  expended  on  this  project. 
Some  of  the  worst  obstructions  had  been  removed  from  the  lower  river, 
and  the  reach  from  Pemberton  Ferry  to  Panasoffkee  had  been  opened 
to  navigation.  During  the  past  fiscal  year  $981.67  was  expended  for 
current  expenses  and  plant.  Work  will  be  commenced  at  an  early  date, 
when  the  services  of  the  United  States  steam  snag-boat  recently  con- 
stnicted  in  the  Suwanee  River  will  be  availably.  The  officer  in  charge 
states  that  the  growing  commercial  importance  of  the  Withlacoochee 
River  fully  warrants  the  extension  of  the  project  so  as  to  provide  for 
navigation  during  the  entire  year,  at  an  estimated  cost  of  922,400. 

July  1,1888,  amoant  available $138.77 

Amount  appropriated  by  act  of  August  11,1888 5,000.00 

5, 13a  77 
July  1,1889,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1888 981.67 

July  1, 1889,  balance  available 4,157.10 


Amount  (estimated)  rec^nired  for  completion  of  existing  project 5, 400. 00 

Amount  that  can  be  prohtably  expended  in  fiscal  year  ending  June  30, 1891      5, 400. 00 
Submitted  in  compliance  with  requirements  of  sections  §  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  P  9.) 

10.  Harbor  at  Cedar  Keys^  Florida. — ^The  improvement  of  this  harbor 
has  been  carried  on  from  time  to  time,  under  various  appropriations 
made  since  1872.  It  was  obstructeil  by  a  shoal  locally  called  the  Bulk- 
head or  Middle  Ground,  lying  between  Way  Key  and  the  main  ship- 
channel;  at  several  points  in  the  main  ship-channel  the  rock,  which 
everywhere  underlies  the  harbor  at  a  slight  depth,  by  its  outcropping, 
has  decreased  the  general  12-foot  depth  of  the  channels  to  from  7  to  9 
feet  The  present  project  for  the  improvement  of  the  harbor  was  adopted 
in  1883,  and  contemplates  the  formation  of  a  channel  200  feet  wide  and 
10^  feet  deep  through  these  shoals.  An  appropriation  of  t5,000  was 
made  in  1884  for  work  under  this  project.  With  this  a  cut  was  made 
partially  across  one  of  these  shoals.    This  cut  has  remained  clear. 

In  act  approved  August  5,  1886,  $7,000  was  appropriated  for  con- 
tinuing this  improvement.  This  amount  was  applied  to  reopening  a  cut 
through  the  Middle  Ground,  and  changing  its  directiou  so  as  to  insure 
greater  permanence.  The  cut  made  in  June,  1889,  was  70  feet  wide  and 
10^  feet  deep.    The  last  examination  made  showed  that  the  cut  had 
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been  well  maintained  by  the  tidal  carrents;  1 11,894.41  had  been  ex- 
pended on  this  project  np  to  Jane  dO,  1888.  During  the  past  year 
9378.95  was  expended.  Field-work  was  limited  to  the  necessary  exam- 
inations. A  contract  has  been  made  for  widening  the  cat  with  the 
fands  now  available. 

July  1.  1888,  amoant  available 1105.59 

Amoant  appropriated  by  act  of  Aagast  11,  1888 7,500.00 

7, 605. 59 
Jaly  1, 18^,  amoant  expended  daring  fiscal  year,  exclusive  of 

liabilities  oatetanding  Jnly  1, 1888 $:i78.95 

Joly  1,  1889,  amoant  covered  by  existing  contracts 0, 500. 00 

6,878.95 

Jaly  1,  1889,  balance  available 726.64 

(Amoant  ^estimated)  req  aired  for  completion  of  existing  project 46, 500. 00 
Amoant  tnat  can  be  profitably  expended  in  fiscal  year  ending  Jane  30, 1891      5, 000. 00 
Submitted  in  compliance  witb  reqnirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  A  ppendix  P  10.)        * 

11.  Suwanee  Biver^  Florida, — A  project  for  this  improvement  was 
adopted  in  1880.  It  contemplates  the  fonnati6n  of  a  channel  150  feet 
wide  and  5  feet  deep  from  the  Galf  (through  the  bars  at  the  passes)  as 
far  up  the  river  as  New  Bran  ford  (Boland's  Bluff).  From  there  to  EUa- 
Tille  the  channel  is  to  be  60  feet  wide  and  4  feet  deep. 

Up  to  Jane  30, 1886,  $17,940  had  been  expended  under  contracts  in 
dredging  in  the  east  pass.  A  channel  5,835  feet  long,  60  feet  wide,  and 
5  feet  deep  at  mean  low  water  had  been  cut. 

By  act  of  August  5,  1886,  $5,000  was  appropriated  for  this  work. 
This  was  expended  on  the  channel  between  New  Bradford  and  Lara- 
ville,  which  was  cleared  and  opened  to  the  fall  size  and  width,  except- 
ing at  one  or  two  places  where  a  small  amoant  of  work  remains  to  be 
done.  Up  to  June  30,  1888,  $22,556.34  had  been  expended.  In  the 
act  of  August  11, 1888,  $15,000  was  appropriated  for  improving  the 
Suwanee  Biver,  of  which  $10,000  was  to  be  expended  for  a  self-pro- 
pelling steam  snag  and  dredge  boat  for  use  in  the  rivers  of  western 
Florida.  This  boat  and  a  flat  for  a  tender  were  built  and  equipped  dur- 
ing the  winter  of  1888-'89.  Early  in  May  work  was  begun  on  the  Der- 
rick Island  Pass  at  the  mouth  of  the  river.  It  was  straightened  and  the 
channel  was  clearly  marked  with  stakes.  The  boat  was  then  taken  to 
the  upper  river,  and  work  was  carried  on  above  Luraville.  During  the 
past  fiscal  year  $12,689.12  has  been  expended..  The  remainder  of  the 
funds  available  will  be  expended  between  New  Branford  and  Hudson. 

Jnly  1, 1868,  amount  avaOable (443.66 

Amount  appropriated  by  act  of  Angnst  11, 1888.. ''15,000.00 

15, 443. 66 
Jnly  1, 1889,  amount  expended  dnring  fiscal  year,  exolnsive  of 

liabiUties  outstanding  July  1, 1888 $12,689.12 

Jnly  1,  1889,  ontotanding  liabilities 545.66 

13,234.78 

Jnly  1,  1889,  balance  available 2, 208. 88 

(Amount  ^estimated)  required  for  completion  of  existing  project 27, 158. 00 
Amount  tnat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1891      5,000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
barbor  acts  of  1866  and  1867. 

(See  Appendix  P  11.) 

*Of  this  the  sum  of  |10,000  wad  to  be  used  for  the  purchase  of  a  snag-boat  for  use 
in  the  rivers  of  western  Florida,  v 
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12.  Removing  sunken  vessels  or  craft  obstrueting  or  endangering  nam^ 
gation. — ^An  examiDation  made  in  March,  1888,  showed  that  obstmo- 
tions  endangering  navigation  existed  at  the  following  points,  viz : 

(1)  Wreck  of  a  United  States  transport,  18  miles  soath  of  Palatka, 

(2)  Portiou'of  wreck  of  steamer  Maple  Leaf^  15  miles  south  of  Jack- 
sonville. 

(3)  Wreck  of  German  brig  near  jetty  channel,  St.  John's  Elver,  Flor- 
ida. Authority  to  take  the  necessary  steps  for  the  removal  of  these 
obstractions,  at  an  estimated  cost  of  $5,890,  was  granted  April  23, 1888. 

On  May  2, 1888,  application  was  make  to  postpone  the  work  of  re- 
moval till  fall.  This  application  was  approved  by  the  Department  on 
May  10,  1888. 

In  November  a  contract  for  the  removal  of  the  wrecks  was  made. 
Work  under  the  contract  was  begun  in  January. 

The  obstructions  at  the  sites  of  the  wrecks  of  the  transport  and  of 
the  Maple  Leaf  were  removed  promptly.  Work  on  the  wreck  of  the 
Neva  was  interrupted  by  stormy  weather.  A  portion  of  the  cargo  of 
logwood  of  the  Neva  was  recovered  and  Will  be  sold.  At  the  close  of 
the  fiscal  year  the  wreck  had  not  yet  been  removed,  and  an  extension  of 
time  had  been  asked  for  by  the  contractor. 

(See  Appendix  P  12.) 

EXAMINATIONS  AND  SURVEYS  FOR  IMPROVEMENT,  TO  COMPLY  WITH 
REQUIREMENTS  OF    THE  RIVER  AND  HARBOR  ACT  OF  AUGUST  11, 

1888. 

The  required  preliminary  examinations  of  the  following  localities 
were  made  by  the  local  engineer  in  charge,  Captain  Black,  and  reported 
by  him  as  not  worthy  of  improvement,  with  facts  and  reasons  for  such 
opinion.  The  Chief  of  Engineers,  concurring  in  the  conclusions  reached 
in  these  instances,  has  given  no  instructions  to  make  further  survey 
with  the  view  to  their  improvement: 

1.  Homosassa  River  and  bar  at  its  mouthy  Florida. — (See  Appendix  P 
13.) 

2.  Crystal  River  and  bar  at  its  mouthy  i^ZoruTa.— (See  Appendix  P 14.) 

Captain  Black  also  submitted  a  report  of  preliminary  examination 
of  Alafia  River  and  bar  at  its  mouthy  Florida,  provided  for  in  the  act, 
and  the  locality  was  reported  by  him  to  be  in  his  opinion  worthy  of  im- 
provement, provided  the  detailed  estimate  does  not  show  the  cost  of  the 
work  to  exceed  the  sum  of  $10,000, 

Having  carefully  considered  the  report  made  by  the  local  engineer, 
in  my  opinion  this  locality  is  not  at  present  worthy  of  improvement; 
no  instructions  were  therefore  given  for  the  survey  proposed.  (See  Ap- 
pendix P  15.) 

At  the  following  localities,  reported  by  the  local  engineer  as  worthy 
of  improvement,  and  this  conclusion  being  concurred  in  by  the  Chief 
of  Engineers,  the  result  of  the  preliminary  examination  containing  in- 
formation sufficient  to  indicate  to  Congress  the  probable  cost  of  the 
work  required,  no  further  report  or  survey  appeared  to  be  necessary : 

1.  Ocklawaha  River  from  its  mouth  to  Lake  Griffin^  Florida. — ^The  im- 
provement proposed  consists  of  removal  of  snags,  sunken  logs,  and 
overhanging  trees,  and  of  cutting  off  the  worst  bends;  estimat(^  oost, 
$60,000.    (See  Appendix  P  16.) 
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2  8t  MarVa  River  and  Bar  at  its  mouthy  Florida, — The  improvement 
proposed  consists  of  straightening  the  channel  at  the  Devil's  Elbow: 
removing  rock  obstractions  and  sand-bars,  and  deepening  the  channel 
throogh  the  bar  opposite  the  mouth  of  Wakulla  River,  and  removal  of 
bowlders  from  channel  in  the  immediate  vicinity  of  Newport.  Esti- 
mated cost,  939,000.    (See  Appendix  P  17.) 

3.  The  Channel  between  Tampa  Bay  and  Old  Tampa  Bay^  Florida. — 
The  improvement  proposed  at  this  locality  is  for  connecting  the  deep 
waters  of  Old  Tampa  Bay  and  Tampa  Bay  by  dredged  cuts  200  feet 
wide  and  20  feet  deep  at  mean  low  water,  at  an  estimated  cost  of 
$63,000,  of  which  amount  (25,000  was  appropriated  by  the  river  and 
harbor  act  of  August  11, 1888.    (See  Appendix  P  18.) 

It  appearing  from  the  report  of  the  preliminary  examination  made  by 
the  local  engineer  that  Sarasota  Bay^  Florida^  is  worthy  of  improve- 
ment, and  the  public  necessity  therefor  being  apparent  from  the  facts 
and  reasons  reported,  which  are  concurred  in  by  the  Chief  of  Engineers, 
Captain  Black  was  charged  with  its  survey,  the  results  of  which  will 
be  submitted  when  received. 

IMPBOYBMENT  OF  CERTAIN  RIVERS  IN  THE  STATES  OF  FLORIDA, 
GEORGIA,  AIVD  ALABAMA,  OF  APALAGHIOOLA  BAT,  AND  OF  HARBOR 
AT  PENSAOOLA,  FLORIDA. 

Officer  in  charge,  Capt.  B.  L.  Hoxie,  Corps  of  Engineers,  until  Jan- 
uary 17, 1870,  since  which  date  Capt.  P.  M.  Price,  Corps  of  Engineers. 
Division  Engineer,  Col.  C.  B.  Comstock,  Corps  of  Engineers. 

1.  Apalachicola  River ^  Florida, — The  approved  project  for  the  im- 
provement of  this  river  contemplated  securing  a  channel  100  feet  wide 
and  6  feet  deep  at  low  water,  by  removing  snags  and  overhanging  trees 
as  well  as  widening  and  straightening  Moccasin  Slough. 

The  improvement  is  completed  as  projected,  but  at  Moccasin  Slough 
and  the  Upper  and  Lower  Elbows  further  work  is  necessary  to  make 
good  navigation,  and  it  is  estimated  that  this  work  can  be  done  for 
$5,000.  To  preserve  the  improvement  already  made,  an  annual  sum  of 
92,000  is  required  for  the  removal  of  the  accumulation  of  snags  and 
overhanging  trees.  The  balance  available  will  be  used  for  this  work 
during  the  fall  of  1889,  and  the  appropriation  of  $2,000,  asked  for,  will 
be  applied  to  the  maintenance  of  the  existing  improvement  during  the 
following  year,  and  that  of  $3,000  to  the  improvement  of  navigation  at 
Moccasin  Slough  and  Upper  and  Lower  Elbows. 

During  the  year  ending  June  30,  1889,  the  sum  of  $929.17  has  been 
expended. 

Jaly  1, 188S,  amonDt  available $687.58 

Amonnt  appropriated  by  act  of  Angnst  11,1888 2,000.00 

^  2, 687. 58 

July  1, 1889,  amount  expended  dnring  fiscal  year,  exclnsive  of  liabilities 
ontetanding  Jnly  1,1888 929.17 

JnJy  1,  1889,  balance  available 1,758.41 


1 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Jnne  30, 1891      5, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  Q  1.) 

2.  Apalachicola  Bay^  Florida. — A  bar  existed  at  the  mouth  of  the 
Apalachicola  Biver,  extending  from  one-half  mile  below  the  town  of  Ap- 
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alachicola,  Fla.,  to  the  lower  ancborage.  The  minimam  channel  depth 
of  water  over  this  bar  was  3J  teet.  The  plan  of  improvement  was  the 
deepening  of  the  channel  to  11  feet  with  a  width  of  100  feet  (see  An- 
nual Beport  of  the  Chief  of  Engineers  for  1879,  pages  823  and  824),  at 
an  estimated  cost  of  $100,000. 

Up  to  June  30,  1888,  the  expenditure  of  966,756.51  of  the  amount 
appropriated  for  this  work  had  resulted  in  a  channel- way  3,635  ieet  long, 
60  feet  wide,  and  9  feet  deep  at  mean  low  water  on  the  18th  of  Augast, 
1887.  No  work  has  since  been  done,  and  the  dredged  channel  is  stead- 
ily filling  up,  partly  by  the  deposit  of  silt  from  the  river  and  partly  by 
the  washing  in  of  material  from  the  sides  of  the  cut  by  the  bay  currents. 
It  is  not  thought  that  any  dredged  channel  will  be  permanent,  bnt  It  is 
probable  that  were  the  cut  made  100  feet  wide  and  11  feet  deep  at  one 
operation  the  silting  would  take  place  much  less  rapidly. 

The  act  of  August  11,  1888,  appropriated  $20,000,  which  was  insaffi- 
cient  to  accomplish  this,  and  it  was  therefore  originally  intended  to 
hold  this  appropriation  until  another  was  made.  An  examination  and 
survey  made  in  March,  1889,  however,  showed  that  the  channel  had 
shoaled  to  a  depth  of  4  feet  at  mean  low  water  and  that  the  commerce 
of  the  port  was  so  seriously  inconvenienced  that  it  was  decided  to  ex- 
pend the  amount  available.  Proposals  for  dredging  were  advertised 
for  on  April  15,  1889,  and  opened  on  May  15,  1889.  The  only  bid  re- 
ceived was  that  of  the  Alabama  Dredging  and  Jetty  Company,  of  Mo- 
bile, Ala.,  at  24J  cents  per  cubic  yard.  This  bid  was  accepted,  and  it 
is  expected  that  work  will  begin  under  the  contract  in  July,  and  that  a 
depth  of  8  feet  and  a  width  of  100  feet  will  be  obtained  over  the  bar. 

During  the  year  ending  June  30,  1889,  the  expenditure  has  been 
$568.22  for  expenses  of  survey  and  examination  and  for  advertising  for 
proposals. 

Jnly  1,  1888,  amonnt  available,  inclading  liabilities  outstanding $5M3. 49 

Amoont  appropriated  by  act  of  Angast  11,  1888 20,000.00 

20, 243. 49 
July  1,  1889,  amonnt  expended  during  Ascal  year,  exclusive  of 

liabilities  outstanding  July  1,  1888 $568.22 

Jnly  1,  1889,  outstanding  liabilities 3.50 

671.  T2 

July  1,  1889,  balance  available 19,671.77 

(Amount  (estimated)  required  for  completion  of  existing  project 75, 000. 00 
Amount  that  can  be  protitably  expended  in  fiscal  year  ending  June  30, 1891    40, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  Q  2.) 

3.  La  Chrange  Bayou^  Florida, — The  plan  of  improvement  adopted  was 
made  pursuant  to  an  examination  of  this  bajfou  in  1881,  nnder  an  act 
of  Congress  approved  March  3,  1881,  and  contemplates  the  deepening 
of  the  channel  through  the  bayou  so  as  to  admit  of  the  passage  of  ves- 
sels drawing  4 J  feet  at  mean  low  water,  the  work  to  be  clone  by  dredg- 
ing, 

Up  to  June  30,  1888,  there  had  been  expended  on  this  work  the  sum 
of  $2,000,  allotted  from  the  appropriation  of  $20,000  made  by  an  act 
approved  August  2,  1882,  for  the  improvement  of  the  Ohoctawfaatchie 
River,  Florida.  The  rcvsult  was  the  securing  of  a  channel  6  feet  in 
depth  at  mean  low  water,  which  has  since  shoaled  to  4.9  feet. 

The  act  of  August  5, 1886,  ap|)ropriated  $2,000  for  this  improvement. 
It  was  decided  that  this  appropriation  could  be  more  profitably  ex^ 
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pended  by  holding  it  Diitil  an  additional  appropriation  was  made.  The 
act  of  AagQst  11,  1888,  appropriated  $3,000  for  completing  the  improve* 
ment  of  La  Grange  Bayoa,  including  Holmes  Eiver  up  to  the  town  of 
Vernon.  An  examination  and  partial  survey  made  in  February,  1889, 
showed  that  the  completion  of  the  improvement  at  La  G-range  Bayon 
woald  cost  about  $12,000,  and  that  the  removal  of  the  snags,  logs,  and 
overhanging  trees  from  Holmes  Eiver  would  cost  about  $3,000,  exclu- 
sive of  the  cost  of  the  necessary  plant.  These  facts  being  submitted  to 
the  Secretary  of  War,  he  directed  that  no  further  exx>enditure  shonld 
be  made  from  these  appropriations.  Holmes  River  can  be  most  eco- 
nomic^dly  cleared  of  obstructions  by  employing  the  plant,  with  certain 
modifications,  now  being  provided  for  the  Ghoctawhatchie  River,  using 
it  daring  the  high- water  stages  of  the  latter  river,  when  it  would  other- 
wise be  laid  up.-  The  .needed  modification  of  this  plant  would  cost 
$2,500.  Shonld  it  be  decided  to  improve  Holmes  River,  it  is  recom- 
mended that  it  be  associated  with  the  Ghoctawhatchie  River  in  such  a 
way  that  the  same  plant  can  be  used  on  both  rivers. 

During  the  year  ending  June  30,  1889,  the  sum  ol*  $160.80  has  been 
expend^. 

July  1,  1888,  amoant  available : $2,000. 00 

Amonnt  appropriated  by  act  of  August  11,  1888 3,000.00 

5,000.00 

July  1,  1889,  amoant  expended  during  fiscal  year,  exclusive  of  liabilities 
outsUnding  July  1, 1888 160.80 

July  1,  1889,  balance  available 4,8:».20 

f  Amonnt  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

J     1891,  for  improving  Holmes  River  only 5, 50(1. 00 

\  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
t     barbor  acts  of  1866  and  1867. 

(See  Appendix  Q  3.) 

4.  Barbor  at  Pemacola^  Florida. — In  1878  the  chaDoel  was  much 
obstructed  by  wrecks,  and  a  survey  made  in  1879  showed  a  depth  of  19 
feet  at  mean  low  water,  with  about  150  feet  width  of  chauuel  across  the 
inner  bar.  This  depth  was  Dot  sufficient  to  accommodate  a  large  num- 
ber of  vessels  seekiug  entrance  to  the  port.  The  western  shore  of  the 
entrance  to  the  harlK>r,  which  is  the  site  of  old  Fort  McRee,  was  also 
fast  washing  away,  and  a  large  portion  of  the  fort  had  disappeared. 
This  widening  of  the  channel  was  also  causing  it  to  shoal.  The  removal 
of  the  wrecks  was  begun  in  1878. 

The  plan  of  improvement  adopted  in  1881  contemplates  dredging  a 
channel  300  feet  wide  and  24  feet  deep  at  mean  low  water  across  the 
inner  bar  for  temporary  relief  of  the  navigation  of  this  harbor,  and  the 
preservation  of  the  site  6f  old  Fort  IMLcRee,  by  the  construction  of  suita- 
ble works  of  shore  protection,  with  a  view  to  retaining  this  position  for 
defensive  purposes  and  preventing  further  changes  in  the  tidal  currents 
through  the  continued  abrasion  of  the  shore  at  this  point. 

The  expenditure  up  to  June  30,  188^,  of  (213,130.02  had  resulted  in 
obtaining  temporarily  a  channel  120  feet  wido  and  24  feet  deep  at  mean 
low  water  across  the  shoal  inside  the  bar,  and  in  stopping  the  abrasion 
of  the  shore  line  at  Fort  McRee.  This  channel  was  not  maintained  by 
the  tidal  currents,  and  on  June  30,  1888,  was  reported  to  be  about  22 
feet  in  depth  at  mean  low  water,  a  gain  of  2.6  feet  over  the  depth  exist- 
ing when  the  work  was  commenced. 
-  The  enforced  cessation  of  work  on  account  of  no  appropriation  for  the 
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fiscal  year  endinji^  Jane  30, 1888,  resulted  in  further  iujory  to  tbe  jetties 
and  the  x)ostponement  of  relief  to  navigation. 

During  tbe  year  ending  June  30, 18*9,  $10,222.77  has  been  expended 
entirely  on  the  work  of  shore  protection.  At  the  site  of  old  Fort  McRee, 
on  acconnt  of  the  want  of  funds,  the  jetties  were  originally  built  with 
parallel  piles  tilled  witb  bmsh  and  stone.  The  toredo  has  destroyed 
the  piles  and  the  storms  have  washed  away  the  stone  and  brush  until 
now  not  more  than  25  per  cent,  of  the  original  jetties  remain.  These 
jetties  are  being  repaired  by  placing  stone  weighing  from  100  to  400 
pounds  on  the  old  foundation  until  they  reach  a  height  of  12  feet  below 
mean  low  water,  and  then  placing  on  this  foundation  a  structure  com- 
posed of  heavy  concrete  blocks  to  the  height  of  mean  high  water. 

The  available  funds  have  not  been  sufficient  to  complete  this  work 
and  also  to  do  dredging  profitably.  The  present  depth  on  the  inner  bar 
channel  is  21.2  feet  at  mean  low  water,  showing  a  shoaling  of  eight- 
tenths  of  a  foot  in  the  past  fiscal  year.  The  width  of  the  channel  dimin- 
ishes continuously  by  the  advance  of  the  Middle  Ground  Shoal  upon 
this  northern  border.  An  annual  outlay  will  be  neces^(ary  to  maintain 
the  dredged  channel  until  a  permanent  improvement  of  this  harbor 
shall  have  been  authorized  by  Congress. 

Joly  ly  1888,  atnoDDt  available,  inclndiog  liabilities  ouUtiiuiling $l,8G9.00 

Amount  appropriated  by  act  of  August  11, 18b8 :t5.000.00 

36,(^69  96 
July  1,  1889,  amount  expended  during  fiscal  year,  exclnsivo  of 

liabilities  outstanding  July  1,  1HH« |10.22;2.77 

July  1, 1889,  ouUtanding  lia{>ilities 2,489.54 

12,712  31 


July  1. 1889,  balance  available 24,157  67 


'  Amount  (estimated)  required  for  completion  of  existing  project 40, 000. 00 

^  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,1891    40, 000. 00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
,     barbor  acU  of  1860  and  1867. 

(See  Appendix  Q  4.) 

5.  Choctawhatchie  Biver,  Florida  and  Alabama. — ^The  river  was  origi- 
nally so  much  obstructed  by  logs,  snags,  overhanging  trees,  and  rock 
and  land  shoals,  that  its  commerce  was  represented  by  the  traffic  of 
one  steamer  of  100  tons  burden,  making  irregular  trips  between  Geneva, 
Ala.,  and  Garyville,  Fla. 

The  present  plan  of  improvement  was  adopted  in  1872,  and  modified 
in  1880,  pursuant  to  an  examination  made  under  the  act  of  March  3, 
1879.  It  contemplates  the  improvement  of  the  river  from  its  mouth  to 
Newton,  Ala.,  an  estimated  distance  of  252  miles,  so  as  to  obtain  a  low- 
water  navigable  channel  from  its  mouth  to  Geneva,  and  a  navigable 
high- water  channel  from  Geneva  to  Newton,  Ala. 

mie  ezpeuditure  up  to  June  30, 1888,  of  $84,7S8  84,  has  resulted  in 
giving  a  navigable  channel  at  mean  low  water  from  the  mouth  of  the 
river  to  Geneva,  and  a  partially  improved  channel  from  Geneva  to  Pate's 
Greek,  a  distance  of  25  miles  (12  miles  below  Newton,  Ala.). 

During  the  year  ending  June  30, 1889,  $3,697.35  has  been  expended. 
The  channel  between  Geneva  and  Caryville  was  cleared  of  its  worst 
obstructions  between  July  and  November,  1888.  In  May,  1889,  work 
was  begun  l>etween  Geneva  and  Newton,  and  is  now  being  carried  on. 
A  contract  has  been  entered  into  with  M.  A.  Sweeney  &  Bro.,  of  Jef- 
fersonville,  Ind.,  for  the  building  of  a  new  snag-boat  for  $4,800.  It 
should  be  completed  and  delivered  on  July  10,  1889,  and  will  then 
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work  between  Geneva  and  Garyville  until  the  funds  available  are  ex- 
hansted. 

JoJy  1,  ISBSf  amount  available,  incladiDg  liabilities  ontstanding 92^  211. 16 

Amount  appropriated  by  aot  of  Aagast  11,  IQtiti 10,000.00 

12,211.16 
July  1, 1889,  amount  expended  during  fiscal  year,  exclusive  of 

Habilittesontatanding  July  1,1688 $3,697.35 

July  1,  1889,  outsUnding  liabilitien 8()9.52 

July  1.  1889,  amount  covered  by  existiug  contracts 4,800.00 

9, 326. 87 

Jalyl,  1889,  balance  available T,8i4^ 

i  Amount  that  can  be  profitablv  expended  infincal  yearendiug  June  30, 1891    15, 000. 00 
<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1897. 

(See  Appendix  Q  5.) 

B.  Escambia  and  Conecuh  riversy  Florida  and  Alabama. — The  river 
originally  was  much  obstructed  by  snags,  sunken  lojrs,and  rock  shoals, 
and  by  a  very  shoal  bar  at  the  mouth.  Steam-boat  navigation  was  not 
attempted  and  rafts  had  much  difficulty  in  passing  down  the  river. 

The  plan  of  improvement  for  this  river,  aidopted  pursuant  to  partial 
examinations  and  surveys  made  in  1878  and  1879,  contemplates  the 
removal  of  snags  and  sunken  logs  and  other  obstructions  from  the  chan- 
nel, closing  cut-offs  and  cutting  through  rock  shoals  from  the  mouth  of 
the  river  in  Pensacola  Bay  to  the  mouth  of  Indian  Greek,  an  estimated 
distance  of  273  miles,  for  the  purpose  of  facilitating  the  movement  of 
timber  down  the  river,  affording  at  the  same  time  facilities  for  steam- 
boat navigation. 

The  expenditure  up  to  June  30, 1888,  of  $45,325.28  has  resulted  in 
dredging  a  channel  through  the  bar  at  the  mouth  of  the  river  and  in 
the  removal  of  obstructions  to  navigation,  so  that  at  the  present  time 
the  river  is  navigable  at  ordinary  stages  for  dteam-boats  drawing  5^ 
feet  of  water  from  Ferry  Pass  to  Skinner's  Landing,  a  distance  of  17 
miles,  and  for  boats  drawing  3  feet,  to  the  Alabama  State  line,  and  the 
river  has  lieen  so  far  cleared  of  logs,  snags,  and  overhanging  trees  that 
the  lower  118  miles  is  in  a  good  navigable  condition  for  stages  of  water 
above  a  2^-foot  stage.  A  new  steamer  has  just  been  built  at  Pensacola 
to  trade  between  Brewton  and  Andalusia  on  the  upper  river. 

A  survey  of  the  bar  at  the  mouth  of  tbe  river  made  in  April,  1889, 
showed  that  considerable  shoaling  had  taken  place  there,  and  that  it 
will  be  necessary  to  remove  about  6,000  cubic  yards  of  material  to 
restore  the  channel  to  a  depth  of  7  feet. 

During  the  fiscal  year  ending  June  30, 1889,  $5,897.35  was  expended 
upon  this  improvement.  The  result  was  the  river  has  been  cleared  of 
all  logs  and  snags  and  overhanging  trees  which  were  obstructions  to 
navigation  from  its  month  to  81  miles  above,  and  a  survey  was  made 
of  the  bar  at  the  mouth  of  the  river  to  determine  the  amount  of  dredg- 
ing that  will  be  required  to  give  relief  to  navigation ;  the  trade  of  this 
stream  at  this  point  is  confined  exclusively  to  lumber. 

Jnlj  1, 1888,  amount  available,  including  liabilities  outstandinfi; $3, 811. 02 

Amount  appropriated  by  act  of  August  11,  1888 iO,(00. 00 

13, 811. 02 
July  If  1889,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1888 $5,897.35 

July  1, 1889,  ontatanding  liabilities 575. 55 

6,472.90 

July  I,  1889,  balance  available 7.338.1*2 


180        KEPORT   OF   THE   CHIEF   OF   ENGINEERS,  U.  8.  ARMY. 

iAmonnt  (estimafeed)  required  for  completion  of  existing  project $25, 430. 00 
Amount  that  canbeprotilably  expended  in  fiscal  year  ending  June  :W,  1891     15,  COO.  00 
Submitted  in  compliance  with  requirementa  of*  sections  2  of  river  and 
harbor  act«  of  1866  and  1867. 

(See  Appendix  Q  0.) 

7.  Flint  River,  Oeorgia. — Originally  the  river  was  only  navigable  at 
low  water  from  its  roouth  up  to  Bainbridgc,  and  even  that  portion  was 
nari'ow,  crooked,  and  dangerons.  Above  Bainbridge  it  was  very  tnacb 
obstructed  by  logs,  snags,  overhanging  tree?,  and  rock  shoals. 

The  present  project  for  the  improvement  of  this  river  was  adopted  in 
1873,  and  modified  in  1880,  the  object  of  the  original  project  l>eing  to 
aftbrd  a  channel  100  feet  wide  and  3  feet  deep  at  ordinary  low  water 
from  its  mouth  up  to  Albanj',  Ga.,  and  of  the  moditication  to  improve 
for  high-water  navigation  that  portion  of  the  river  between  Albany  and 
Montezuma. 

The  expenditure  up  to  June  30, 1888,  of  $113,917.23  has  resulted  in 
obtaining  a  high-water  channel  from  its  mouth  up  to  Albany  and  a  low- 
water  channel  of  the  projected  depth  from  its  mouth  up  to  Blue  Springs 
Shoals,  about  4  miles  below  Albany;  also  a  partially  completed  high- 
water  channel  over  that  portion  of  the  river  between  Albany  and  Mon- 
tezuma. 

During  the  year  ending  June  30, 1889,  $8,446.53  was  expended.  A 
channel  of  the  required  depth  was  excavated  through  Blue  Springs 
Shoals  nearly  to  Albany.  On  account  of  the  want  of  plant  no  work  was 
done  above  Albany.  A  new  plant,  consisting  of  snag-boat,  drilling 
barge,  and  dumping  flat,  has  been  contracted  for,  and  should  be  deliv- 
ered on  July  10,  1889. 

July  1, 188d,  amount  available,  including  liabilities  outstanding $:),  112.53 

Amount  appropriated  by  act  of  August  11,  188d 20,000.00 

23,112,53 
July  1,1889,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1888.  $8,446.53 

July  1,1889,  outstanding  liabUities 634.50 

July  1, 1889,  amount  covered  bv  existing  contracts P,  200. 00 

17, 281. 03 

July  1,1889,  balance  available 5,8:n.«) 

{Amount  (estimated)  required  for  completion  of  existing  project 62,962. 00 
Amount  that  can  be  prolitably  expended  in  fiscal  year  ending  June30, 1891    30, 000. 00 
Submitted  iu  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  Q  7.) 

8.  Coosa  River,  Georgia  and  Alabama, — The  river  was  originally  much 
obstructed  by  rock  shoals  and  sand  bars  between  Rome  and  Greensport, 
and  below  Greensport  it  was  not  navigable  at  all  on  account  of  such 
obstructions. 

A  plan  was  adopted  in  1875  to  provide  a  channel  not  less  than  80  feet 
wide  and  3  feet  deep  at  low  water  between  Rome,  Ga.,  and  the  Selma, 
Rome  and  Dalton  Railroad  Bridge,  an  estimated  distance  of  236  miles, 
increasing  the  depth  over  the  lesser  rock  shoals  and  over  sand  and  gravel 
bars  by  excavation  and  by  works  of  contraction,  and  overcoming  the 
more  serious  obstructions  by  the  construction  of  locks  and  dams. 

The  expenditure  up  to  June  30,  1888,  of  $461,155.50  had  resulted  in 
securing  a  fair  navigable  channel  from  Rome,  Ga.,  to  Greensport,  Ala,, 
by  blasting  out  the  rock  shoals  and  by  the  construction  of  wing-dams 
for  clearing  out  the  sand  bars.    Below  (irl^ensport  a  system  of  slack- 
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water  uavigatioii  was  provided  for  by  the  construction  of  locks  and 
dams.  Three  masonry  locks,  iit  distances,  respectively,  of  0.68,  3.86, 
and  5.24  miles  below  Greensport,  had  been  nearly  completed  with  their 
dams,  and  a  fonrth  lock  and  dam,  2L  miles  below  Lock  No.  3,  had  been 
commenced.  The  completion  of  the  first  three  locks,  with  the  dam  at 
Lock  4,  will  give  access  from  Home,  6a.,  to  the  Coosa  Biver  coal-flelds. 

During  the  year  ending  Jane  30,  1889,  the  expenditnre  of  $26,839.84 
has  resalted  in  the  practical  completion  of  Locks  1, 2,  and  3,  some  mod- 
ifications jn  the  valves  only  being  reqnired  to  open  them  to  navigation. 
The  act  of  Angnst  11,  1888,  provided  for  a  survey  of  the  river  from 
Lock  4  to  Wetumpka,  with  estimates  for  its  improvement.  This  survey 
is  now  in  progress.  Lock  4  will  be  the  first  lock  in  the  down-stream 
navigation  should  the  river  be  oi)ened  to  Wetumpka,  audit  is  proposed 
to  increase  its  dimensions  to  52  feet  by  322  feet. 

The  building  of  Lock  4,  with  the  opening  of  the  river  below  it  to  We- 
tumpka, will  provide  water  transportation  from  the  Coosa  Biver  coal- 
fields to  the  Gulf  at  Mobile,  Alabama,  by  way  of  the  Alabama  Biver. 

Joly  1, 18^,  amoant  available,  including  liabilities  outstanding '  t*2, 544. 50 

Amount  appropriated  by  act  of  Angnst  11,  1368 60,000.00 

62, 544. 50 

Joly  1, 1869,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1888 126,839.84 

July  1,1889,  outstanding  liabilities 6,033.88 

31,873.72 

July  1, 1889,  balance  available 30,670.78 

(Amount  (estimated)  reqnired  for  completion  of  existing  project 225, 000. 00 
Amountthatcaubeproiitably  expended  in  fiscal  year  ending  Juno  30, 1891  225, 000. 00 
Submitted  in  compliance  with  reqnirenicuts  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  Q  8.) 

9.  Chattahoochee  River ^  Georgia  and  Alabama. — The  river  was  orig- 
inally much  obstructed  by  logs,  snags,  overhanging  trees,  and  by  a 
number  of  rock  and  marl  shoals  and  sand- bars,  so  that  navigation  was 
difficult  and  dangerous.  Steam-boats  could  only  run  by  daylight,  and 
were  then  often  detained  for  days  by  a  single  obstruction.  Very  many 
were  lost  by  striking  snags  or  logs. 

The  present  plan  of  improvement  (adopted  in  1873)  contemplates  a 
low-water  channel  4  feet  in  depth  and  100  feet  in  width  from  Columbus, 
Ga.,  to  Chattahoochee,  Fla.,  a  distance  of  224  miles,  by  the  removal  of 
snags  and  other  obstructions  from  the  channel  and  overhanging  trees 
from  the  banks,  by  the  excavation  of  rock  shoals,  and  by  works  of  con- 
traction. 

Previous  to  the  act  of  June  18, 1878,  $70,000  was  appropriated  for 
'^  Chattahoochee  and  Flint  rivers,"  but  it  is  not  known  how  the  amount 
was  apportioned. 

Up  to  June  30, 1888,  $150,134,04  of  the  appropriations  for  the  Chat- 
tahoochee Biver  alone  had  been  expended^  and  with  its  share  of  the 
combined  appropriations  had  resulted  in  securing  a  fair  navigable 
channel  between  Chattahoochee  and  Enfaula  at  all  seasons  of  the  year, 
and  between  Eufaula  and  Columbus  at  all  times  except  during  the 
prevalence  of  extreme  low  watc  r.  Steam-boats  now  make  regular  trips 
with  but  few  accidents  or  detentions,  running  by  night  as  well  as  by 
day.  The  limited  annual  appropriations  for  this  improvement  have  not 
been  sufficient  to  maintain  the  works  of  contraction  constructed,  nor 


J  82    REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  S.  ARMT. 

to  exteud  or  modify  them  as  required.    The  jetties  and  training  walls 
are  in  need  of  mach  repair. 

During  the  year  ending  June  30, 1889,  $10,507.57  has  been  expended 
in.  maintaining  the  exintiug  improvement,  excavating  rook  shoals,  and 
in  procaring  new  plant  to  replace  that  worn  oat. 

July  1, 1888,  amount  available,  iDcluding  liabilities  ontstanding |2,884. 17 

Amonnt  appropriated  by  act  of  August  11, 1888 20,000.00 

^  22,884.17 

July  1, 1889,  anioQDt  expended  during  (isoal  year,  exclusive  of 

liabilities  ontstanding  July  1, 1688 $10,507.57 

July  1,1889,  outstanding  linbilities 729.72 

July  1, 1889,  amouDt  covered  by  existiug  contracts 3, 400. 00 

14,637.29 

July  1,1889,  balance  available 8,246.98 


Amount  (estimated)  required  for  completion  of  existing  project 182,247. 66 

Amount  that  can  be  profitably  expended  in  tiscalyear  ending  Juno30, 1891    40,000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  a€t«  of  18G6  and  18G7. 

(See  Appendix  Q  9.) 

10.  Tallapoosa  River,  Alabama. — The  condition  of  this  river  when  first 
examined  was  such  that  navigation  was  entirely  suspended  at  low 
water,  owing  to  the  great  accamulation  of  logs,  snags,  snnken  and  fallen- 
in  timber,  a  large  number  of  overhanging  trees  obstructing  the  chao- 
nel,  gravel  and  sand-bars,  and  at  some  points  reefs  of  rock  crossing  the 
river,  thus  rendering  navigation  dangerous  if  not  impracticable.  Tbo 
river  presented  generally  long  reaches  of  fine  open  navigable  water  with 
a  width  of  200  to  300  feet  and  a  depth  of  6  to  12  feet,  and  when  this 
width  was  exceeded  to  any  extent  shoal  water  was  foand  with  gravel 
and  island  bars. 

The  original  project  adopted  pursnant  to  an  examination  and  partial 
survey  of  this  river,  made  under  an  act  of  Congress  approved  June  14, 
1880,  contemplated  obtaining  a  navigable  channel  from  the  mouth  of 
the  river  to  the  foot  of  the  Tallassee  Reefs,  2  miles  below  the  town  of 
Tallassee,  a  distance  of  48  miles,  with  a  least  depth  of  3  feet  and  a 
width  of  60  feet  at  low  water,  by  the  removal  of  logs  and  snags  from 
the  channel  and  of  all  overhanging  timber  from  the  banks  where  they 
interfere  with  navigation,  by  cutting  through  the  soft  rock  that  ob- 
structed the  river  at  several  points,  by  contracting  the  channel  at  va- 
rious shoal  places  with  dams,  jetties,  and  dikes,  and  also  building  such 
shore  protection  as  might  be  found  necessary.  The  present  project, 
approved  September  13, 1888,  provides  for  a  detailed  survey  of  this 
river  with  permanent  stations  and  bench-marks  at  intervals  of  about 
1  mile,  in  connection  with  the  original  project,  but  has  not  yet  been 
made  on  account  of  insufficiency  of  funds. 

The  expenditure  of  $30,700.86,  up  to  June  30, 1888,  resulted  in  clear- 
ing out  all  logs  and  snags  from  the  river  channel,  and  in  improving  one 
of  the  rock-reefs,  so  as  to  admit  of  navigation  at  a  moderate  stage  of 
water  for  a  distance  of  48  miles  from  the  mouth  of  the  river. 

The  amount  expended  during  the  fiscal  year  ending  June  30, 1889, 
was  95,136.48,  and  resulted  in  clearing  the  channel  from  its  junction 
with  the  Coosa  to  the  foot  of  Tallassee  Beefs,  a  distance  of  48  miles,  of 
all  snags  and  logs  brought  in  during  the  winter  freshets,  and  the  re- 
moval of  a  considerable  amount  of  overhanging  timber  from  the  banks, 
rendering  the  river  navigable  for  small  boats  of  20  inch  draught  during 
the  entire  year. 
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July  1, 1888,  amount  available,  inclading  liabilities  oatstanding $1 ,  817. 14 

Amoant  appropriated  by  act  of  Aagust  11,  1888 7,500.00 

9, 317. 14 
Jaly  1, 1889,  amoant  expended  daring  fiscal  year,  ezclasive  of 

liabilities  outstanding  Jnly  1, 1888 $5,136.48 

July  1,  1889,  outstanding  liabilities 387.52 

5,624.00 

July  1,  188a,  balance  available 3,793. 14 

{Amonnt  that  can  be  profitably  expended  in  fiscal  ^^ear  ending  Jane  30, 
1891,  for  maintenance  and  sorvey 10,000.00 
Submitted  in  oomplianoo  with  requiiemeuts  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  Q 10.) 

11.  Cdhdba  Rivera  Alabama. — Under  the  act  of  Congress  approved 
Jane  23, 1874,  and  an  act  approved  Jnne  14, 1880,  exaoMnations  and  a 
partial  snrvey  of  this  river  were  made  in  1874  and  in  1880,  pnrsnant  to 
which  the  present  plan  of  improvement  was  adopted.  This  contem- 
plates a  channel  GO  feet  wide  and  3  feet  deep  at  low  water  from  the 
month  of  the  river  to  Centreville,  Ala.,  a  distance  of  88  milen,  by  the 
removal  of  logs  and  snags  from  the  channel,  catting  overhanging  trees 
from  the  banks,  protecting  caving  banks  from  farther  erosion,  removing 
rock -reefs,  gravel-bars,  and  sand-bars,  by  excavation,  and  by  works  of 
contraction  and  widening  the  narrow  portions  of  the  river  at  certain 
speciiied  points. 

The  expenditure  up  to  June  30, 1888,  of  $29,698.15  had  resulted  in 
clearing  the  river  channel  of  logs  and  snags,  and  removing  overhanging 
trees  from  the  month  of  the  river  to  Centreville,  and  in  maintaining 
this  degree  of  improvement  up  to  close  of  the  fiscal. year  ending 
June  30, 1886.  Since  that  time  no  work  has  been  done  because  of  a 
proviso  in  4;he  river  and  harbor  act  of  August  5, 1886,  that  ^'  no  part 
of  said  sum  ($7,600  appropriated  for  this  work)  shall  be  expended 
until  the  officer  in  charge  shall  have  reported  that  the  railroad  and 
other  bridges  across  said  river  have  been  provided  with  good  and  suf- 
ficient draw  openings."  These  bridges  continue  to  obstruct  the  navi- 
gation of  the  river,  not  having  been  provided  with  draw  openings.  The 
working  plant  of  the  Cahaba  Elver  has  been  transferred  to  the  Escam- 
bia and  Conecuh  improvement. 

July  1,  1888,  amoant  available ••«•    |7,861.S^ 

Jnlyl,  1889,  balance  available 7,801.85 

(Amoant  (estimated)  requi  red  for  completion  of  existing  pTtriect 15^,  500.  (0 
Amoant  that  can  be  profitably  expended  in  fiscal  year  ending  Jnne  30, 1891   30,000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  wsd 
harbor  acts  of  1866  and  1867. 

(See  Appendix  Q  11.) 

12.  Alabama  River,  Alabama. — The  original  condition  of  the  river 
channel  during  the  low- water  season  was  such  that  commerce  was  much 
restricted,  the  smallest  class  of  steam-boats  only  ninning,  navigation 
being  difficult  and  dangerous.  These  restrictions  were  caused  by  the 
innumerable  bars,  shoals,  reefs,  and  collection  of  sunken  logs  and  snags, 
at  many  of  which  points  the  low- water  depth  was  reduced  to  3^  feet,  and 
at  some  points  to  2^  feet.  The  width  of  the  channel  varies  with  the 
width  of  the  river.  The  general  width  of  the  river  from  the  mouth  of 
the  Coosa  down  to  Gainestown  ranges  from  500  to  600  feet ;  below  that 
point  the  width  increases  to  700  and  800  feet  ]  wherever  these  widths 
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are  exceeded  to  any  extent  arc  found  tbe  bars,  sboals,  and  reefs.  In 
tbe  open  reaches  of  the  river  ample  water  is  found.  That  portion  be- 
low the  Cnt-Ol!^  20  miles  in  length,  was  absolutely  inaccessible  daring 
low  water,  and  all  the  landings  sitaated  therenpon  were  deprived  of 
reliable  service  daring  that  season. 

The  plan  of  improvement  adopted  parsuant  to  an  examination  and 
partial  survey  of  this  river,  made  under  an  act  of  Congress  approved 
March  3, 1875,  contemplated  obtaining  a  channel  200  feet  in  width  and 
4  feet  in  depth  at  low  water  from  the  mouth  of  the  Alabama,  50  miles 
above  Mobile,  to  Wetumpka,  Ala.,  a  distance  of  387  miles,  by  the  re- 
moval  of  snags,  logs,  etc.,  from  the  channel,  cutting  overhanging  trees 
from  the  banks,  protecting  caving  banks  from  farther  erosion,  remov- 
ing rock-reefs,  gravel  and  sandbars  by  blasting,  dredging,  and  works 
of  contraction  at  certain  specified  points  of  the  river.  The  present  proj- 
ect, approved  September  13, 1888,  provides  for  a  detailed  survey  of  this 
river,  with  permanent  stations  and  bench  marks  at  intervals  of  about  1 
mile,  in  connection  with  the  original  project,  but  has  not  yet  been  made 
on  account  of  insufficiency  of  funds. 

The  expenditure  of  $142,712.56,  up  to  June  30, 1888,  resulted  in  dear- 
ing  the  river  of  all  dangerous  snags,  overhanging  timber,  in  the  im- 
provement of  the  worst  bars,  in  opening  20  miles  of  the  river  below  the 
Cut-OfT,  before  inaccessible  during  low  water,  in  an  increased  safety 
to  navigation,  greater  regularity  and  reduction  in  time  of  trips,  and  en- 
abling boats  to  carry  larger  loads. 

Daring  the  year  ending  June  30, 1889,  $8,882.52,  was  expended  in 
maintaining  the  existing  improvements. 

July  1,  lSi8f  amoout  available,  iDcladin^  liabilities  outstanding $^,  S87. 44 

Aniountappropriatedby  act  of  August  11,  18S8 t!20,000.00 

July  1.  1889,  amount  expended  during  fiscal  year,  exclusive  of 

liftbilities  outstanding  July  1,  1888 $8,882.52 

July  1,  ltf89,  outstanding  liabilities 891.41 

9,773.93 

July  1,  1889,  balance  available 12,513.51 

{Amount  (estimated)  required  for  completion  of  existing  project  (subject 
to  revision) 200,000.00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1891    40, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866,  and  1867. 

(See  Appendix  Q 12.) 

13.  Removal  of  sunken  vessels  or  craft  obstructing  or  endangering  navi- 
gation.— A  fragment  of  wreckage  from  the  middle-ground  entrance  to 
Pensacola  Harbor  was  removed  by  the  contractor,  Mr.  William  HagheSi 
of  Warrington,  Fla.    The  work  was  completed  in  November,  1888. 

(See  Appendix  Q  13.) 

EXAMINATIONS  AND  SURVEYS  FOR  IMPROVEMENT,  TO  COMPLY  WITH 
REQUIREMENTS  OF  THE  RIVER  AND  HARBOR  ACT  OP  AUGUST  5, 
1886. 

The  river  and  harbor  act  of  August  5, 1886,  provided  for  the  resurvey 
of  outer  and  inner  bars  at  Pensacola^  Florida^  and  the  following  para- 
graph in  reference  thereto  is  quoted  from  my  annual  report  for  the  fis- 
cal year  ending  June  30,  1S88 : 

Under  the  provisioos  of  section  6  of  the  river  and  harbor  act  approved  August  5, 
1886,  Captain  Hozie  was  charged  with  rrsHrvetf  of  outer  and  inner  bare  at  Penea^U^ 
FIa,f  which  has  not  yet  been  completed  owing  to  insnffioientamonnt  of  the  allotment 
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practicable  for  this  purpose  from  tbo.  appropriation  for  exaiuinations  and  sarrejs 
made  b3^  the  act.  The  officer  iu  charge,  iu  a  comaiuaication  to  this  office  dated 
March  7,  ISdb,  recommended  a  specitic  appropriation  of  $5,000  for  the  purpose  of 
making  proper  survey  and  examination  of  this  locality,  and  his  communication  was 
traoiimitted  tu  Congress  from  the  War  Department  March  15,  18ti8,  and  printed  as 
Honse  Ex.  Doc.  No.  226,  Fiftieth  Congress,  first  session. 

The  appropriation  asked  for  was  not  granted,  and  the  resnrvey  was 
therefore  completed  as  thoroughly  as  practic^able  with  the  Hinali  allot- 
ment available,  and  the  results  submitted  iu  report  of  Captain  Price, 
successor  to  Captain  Hoxie,  in  charge  of  tlie  work,  dated  February  8, 
1889.    (See  Appendix  Q  14.) 

EXAMINATIONS  AND  SUEVEYS  FOR  IMPROVEMENT,  TO  COMPLY  WITH 
REQUIREMENTS  OF  THE  RIVER  AND  HARBOR  ACT  OF  AUGUST  11, 
1888. 

The  required  preliminary  examinations  of  the  following  localities 
were  made  by  the  local  engineer  iu  charge,  Captain  Price,  and  reported 
by  him  as  not  worthy  of  improvement,  with  facts  and  reasons  for  such 
opinion.  The  Chief  of  Engineers,  concurring  in  tbo  conclusions  reached 
in  these  instances,  has  given  no  instructions  to  make  further  survey 
with  the  view  to  their  improvement: 

1.  8L  Andrewh  Bay^  Florida, — (See  Appendix  Q  15.) 

2.  Chipola  River,  Florida,  from  its  mouth  to  Marianna. — (See  Appendix 

Q  16.) 

At  the  following  localities  re|)orted  by  the  local  engineer  as  worthy 
of  improvement,  and  this  conclusion  being  concurred  in  by  tbo  Chief 
of  Engineers,  the  result  of  the  preliminary  exammation  containing  in- 
formation sufficient  to  indicate  to  Congress  the  probable  cost  of  the 
work  required,  no  further  report  or  survey  appeared  to  be  necessary : 

1.  Ohipola  Biver,  Florida^  from  its  mouth  to  WewahHchka  and  the  ^^  Cut- 
Off^  and  *'  Lee^s  Slough^^  running  from  the  Apalachicola  Biver  to  the 
Chipola  Biver. — ^The  improvement  proposed  contemplates  the  removal 
of  overhanging  trees,  logs,  and  snags  and  the  widening  of  the  channel 
in  some  places  in  <'  Lee's  Slough."  Estimated  cost  $7,500.  (See  Ap- 
pendix Q  16.) 

2.  Flint  Biver,  Georgia;  Bock  reefs  at  Albany  and  above. — The  ob- 
Btractions  consist  of  nine  reefs  or  shoals  situated  between  Albany  and 
Warwick,  but  until  the  effect  upon  the  river  above  of  the  removal  of 
the  shoals  below  Albany  is  determined,  it  is  not  considered  wise  to  do 
any  work  upon  the  dhoals  above  further  than  the  removal  of  loose  rock 
from  the  channel.    (See  Appendix  Q  17.) 

3.  Ohoctawhatchee  Biver^  Alabama,  for  low-waternavigation. — As  the 
existing  project  for  the  improvement  of  this  river  provides  for  a  low 
water  channel  from  its  mouth  to  Geneva,  the  present  examination  ex- 
tended only  from  Geneva  to  Newton,  and  contemplates  a  low-water 
channel  3  feet  deep  and  60  feet  wide  between  those  points  at  an  esti- 
mated cost  of  $57,125.  No  improvement  of  the  river  above  the  Hollis 
Bridge  should,  however,  be  undertaken  until  that  structure  is  provided 
with  a  suitable  draw.    (See  Appenaix  Q  18.) 

It  appearing  from  the  report  of  the  preliminary  examination  made 
by  the  local  engineer /or  the  location  of  a  cJiannel  in  and  along  the  Coosa 
Biver,  Alabama,  from  the  rapids  at  WetumJca  to  connect  with  the  improve- 
meiU9  already  eompleted  on  said  river,  above  the  Ten  Islands,  etc,  that  the 
locality  is  worthy  of  improvement,  and  the  public  necessity  therefor 
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beiug  apparent  from  the  facts  and  reasons  reported,  which  are  con- 
coired  in  bj  the  Chief  of  Engineers,  Captain  Price  was  charged  with 
its  survey,  the  results  of  which  will  be  submitted  when  receiv^. 

IMPROVEMENT  OF  THE  HARBOR  OF  MOBILE,  OF  WARRIOR,  TOMBIO* 
BEE,  AND  BLACK  WARRIOR  RIVERS,  ALABAMA,  AND  OF  CERTAIN 
RIVERS  IN  MISSISSIPPI — IMPROVEMENT  OP  CHANNEL  TO  BILOXI 
BAY. 

Officer  in  charge,  Maj,  A.  N.  Damrell,  Corps  of  Engineers.  Division 
Bngineer  since  December  3, 1888,  Col.  C.  B.  Comstock,  Corps  of  Engi- 
neers. 

1.  Mobile  Harbor  J  Alabama, — ^The  present  project  for  the  improvement 
of  this  harbor  was  adopted  in  August,  1888,  the  object  being  to  afford 
a  channel  of  entrance  from  the  Gulf  of  Mexico  to  the  city  of  Mobile  of 
280  feet  width  on  top  of  cut,  with  a  central  depth  of  23  feet  at  mean 
low  water.  The  channel  had  originally  a  minimum  depth  of  5}  feet 
through  Choctaw  Pass  and  8  feet  on  Dog  lUver  Bar. 

This  was  deepened  bv  dredging,  under  appropriations  from  1826  to 
1852  of  $228,^30.6S,  to  10  feet  throngh  both. 

In  18G0  the  channel  in  Choctaw  Pass  had  shoaled  to  7^  feet. 

From  1870  to  1878  the  channel  was  deepened  by  dredging  to  13  feet, 
under  appropriations  amounting  to  $401,000.  From  1881  to  1888  the 
channel  was  deepened  by  <lreilgiug  to  17  feet,  under  appropriations 
amounting  to  $740,(K)0,  but  this  project  was  not  completed  when  the 
new  project  was  adopted. 

Considerable  shoaling  took  place  in  a  portion  of  this  cut  and  deepen- 
ing in  another  portion.  Although  14  feet  was  found  as  the  minimum 
actual  depth,  the  available  depth  has  never  been  less  than  10  feet,  as 
shown  by  the  constant  piissage  of  vessels  of  that  draught  up  to  the 
present  time. 

The  amount  expended  during  the  fiscal  year  ending  June  30, 1889,  is 
$119,331.73,  and  resulted  in  obtaining  a  minimum  depth  of  19  feet  for 
a  distance  of  12.9  miles,  or  about  half  of  the  entire  length  of  the  pro- 
jected channel. 

The  minimum  depth  in  any  portion  of  the  channel  is  now  15.5  feet; 
last  year  it  was  14  feet. 

The  estimated  cost  of  the  present  project  is  as  follows : 

Completion  of  17-foot  channel  (iuclnding  removal  of  material  filled  in  tbe 

cut)  upon  which  the  estimate  for  the  23-foot  cut  was  based $2S2,000 

Dredging  channel  280  feet  wide  on  top  of  cut,  and  central  depth  of  23  feet .  1,500, 000 
Bemoving  material  that  wiU  fill  in  during  progress  of  work  on  23-foot  chan- 
nel (three  years)  198,000 

1,080,000 

The  amount  available  and  appropriation  asked  for  is  to  be  applied 
to  continuing  the  improvement  in  accordance  with  the  modified  pro- 
ject. 

July  1,  1888,  amount  available $157.84 

Amount  appropriated  by  act  of  August  11,  IH88 250,000.00 

250,157.84 
Jnly  1,  1889,  amouut  expended  during  fiscal  year,  crrclnsire 

of  liabilities  outstanding  Julv  1,  1888 |119,331.73 

Julyl,  18H9,  outstanding  liabilities 2i3.8;:8.31 

July  1,  1889,  amount  covered  by  existing  contracts 97,511.77 

245, 681. 81 

July  1,  1889,  balance  available 4,476.03 
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f  Anioant  (estimated)  required  for  completion  of  existing  project $1, 730, 000, 00 

(AmooDt  that  can  be  proiitably  expended  in  fiscal  year  ending;  June  30, 
1891 500,000.00 
Snbinitted  in  compliance  with  rcqaironients  of  sections  2  of  river  and 
barbor  acta  of  1866  and  18C7. 

(8ee  Appendix  B  1.) 

2.  Black  Warrior  River  J  Alabama^  from  Tuscailooaato  DanieVa  Creek. — 
The  present  project  for  the  improvement  of  tb is  section  of  the  river 
was  adopted  in  1880,  the  object  being  to  afford  a  water*  way  for  the 

V transportation  of  coal  in  barges  from  the  Warrior  coal-fields  to  the  Onif 
of  Mexico. 

The  present  channel  is  only  navigable  daring  very  high  water,  and  is 
even  then  extremely  dangerous. 

The  amount  expended  to  June  30, 1888,  was  $11,045.35.  This  was 
used  in  necessary  surveys;  preparation  of  plans  and  estimates;  acquisi- 
tion of  land  for  site  for  Lock  No.  1 ;  erection  of  lock  tender's  house,  and 
buildings  required  for  quarters,  kitchen,  store-rooms,  toolrooms,  ce- 
ment warehouses,  blacksmith  shop  and  shed,  and  construction  of  two 
boats;  partial  clearing  of  lock-site;  partial  excavation  of  foundation  pit 
for  bank  wall;  partial  stripping  of  quarry;  partial  grading  of  track 
from  lock  to  quarry^  and  partial  construction  of  cofferdam. 

The  amount  expended  during  the  fiscal  year  ending  June  30, 1889,is 
$122,475.08  and  was  used  in  the  completion  of  the  work  mentioned 
above  as  partially  performed ;  laying  track  from  the  lock  to  the  quarry, 
1}  miles;  making  two  inclines  from  the  bank  into  the  lock  chamber; 
framing  and  setting  up  of  19  derricks;  construction  of  boat  for  derrick 
and  two  barges;  quarrying  of  7,811  cubic  yards  of  stone;  cutting  of 
2,304  cubic  yards  of  stone ;  la^  ing  of  1,434  cubic  yards  of  masonry ;  ex- 
cavation of  810  cubic  yards  of  rock  and  1,500  cubic  yards  of  earth  in 
foondatiou. 

All  the  stone  for  completing  Lock  No.  1  is  now  ready,  except  about 
one- half  of  that  needed  for  coping  and  miter  wall. 

The  estimated  cost  of  the  project  is  $741,070. 

The  appropriation  asked  for  and  the  amount  available  is  to  be  applied 
to  the  completion  of  Lock  No.  1  and  construction  of  the  others  in  order. 

July  1,1888, amount  available $94,604.65 

Amoant  appropriated  by  act  of  August  11, 1868 100,000.00 

194,604.65 
July  1, 1869,  amount  expended  during  fiscal  year,  exclusive  of 

liabUities  ontotanding  July  1,1888 $122,475.68 

Jnly  1, 1889,  outstanding  liabilities 9,8^4.01 

132,359.69 

July  1, 1889, balance  available 62,244.96 

{Amoant  (estimated)  required  for  completion  of  existing  project 5^^,  420. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Juno  30,1891  300, 000. 00 
Submitted  in  compliance  wiib  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  B  2.) 

3.  Warrior  and  Tomhigbee  Rivers^  Alabama  and  Missmippi — (a)  War- 
rior River^  Alabama. — The  present  project  for  the  improvement  of  this 
river  was  adopted  in  1875,  the  object  being  to  obtain  a  channel  4  feet 
deep  and  80  feet  wide  at  ordinary  low  water  from  its  junction  with  the 
Tombigbee  Biver  up  to  Tuscaloosa. 

The  channel  at  that  time  was  not  navigable  at  low  water  and  was 
much  obstructed  at  a  medium  stage. 
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The  amount  exp(Hjdeil  to  June  30,  1888,  was  d.bout  ^llG,0St5  (exact 
figures  can  not  be  given,  as  for  the  years  1875-1882,  inclusive,  the  appro- 
priation was  made  for  the  Warrior  and  Tom  bigbee  rivers  jointly  without 
any  special  allotment  for  each,  and  therefore  no  separate  acconnt  was 
kept),  and  resulted  in  obtaining  a  channel  safely  and  easily  navigable 
at  a  stage  of  water  fully  3  feet  lower  than  was  formerly  practicable-, 
enabling  boats  of  3  feet  draught  to  run  when  the  water  is  1  foot  above 
ordinary  low  water.  The  amount  of  $624.33  was  expended  during  the 
fiscal  year  ending  June  30, 1889,  in  preparing  maps,  plans  and  estimates, 
and  care  of  property. 

July  1,  188H,  amoaut  available $30;{.1K> 

Amount  appropriated  by  act  of  Augost  11,  1888 18,000.00 

18, 302.  <J6 
July  1,  1889.  amoant  expended  daring  fiscal  year,  exclnsive  of  liabilitiea 
outBtanding  July  1,  1888 624.3:1 

July  1,  1889,  balance  available 17,678. G.J 


r  Amount  (estimated)  required  for  preservation  of  improvement 8, 000. 00 

I  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

^      1891 8,000.00 

I  Submitted  in  compliance  with  requirements  of  sections  "2  of  river  and 
i,     harbor  acts  of  1866  and  1867. 

(See  Appendix  B  3.) 

(b)  Tombigbee  Ricer^  Alabama^  from  Walker^s  Bridge  to  Fulton, — The 
present  project  for  the  improvement  of  this  section  of  the  river  is  to 
open  a  channel  for  high- water  navigation  by  the  removal  of  snags  and 
cutting  overhanging  timber; 

The  channel  was  originally  only  navigable  for  small  rafts  and  very 
troublesome  for  them. 

The  amount  expended  to  June  30, 1889  (the  work  having  been  com- 
menced in  tlie  fiscal  year),  is  ^2,676.72,  and  has  resulted  in  improving 
about  one  third  of  the  entire  distance  according  to  the  project 

The  amount  available  and  the  appropriation  asked  for  are  to  be  ap- 
plied to  continuing  the  improvement  according  to  the  approved  project. 

Amount  appropriated  by  act  of  August  U,  1888 $4,000.00 

July  1, 1889,  amount  ex peuded  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1888 2,676.72 

July  1,  1889,  balance  available 1,323.28 


Amount  (estimated)  required  for  completion  of  existing  project 7, 000. 00 

Amount  tbat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

^      1891 7,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  B  3.) 

(c)  Tombigbee  River  from  Fulton  to  Vienna. — The  project  for  the  im- 
provement of  the  river  between  Columbus  and  Fulton  was  adopted  in 
1873,  the  object  being  to  give  a  good  high- water  navigation  throughout 
by  the  removal  of  snags  and  overhanging  trees. 

The  channel  before  improvement  was  not  navigable  at  all  from  Fulton 
down  to  Cotton  Gin  Port.  From  Cotton  Gin  Port  down  to  Aberdeen, 
about  35  miles,  it  was  navigable  for  small  barges  carrying  about  125 
bales  of  cotton.  From  Aberdeen  to  Columbus,  about  65  miles,  navigji- 
tion  was  difficult  when  the  river  was  12  feet  above  onlinary  low  water. 

The  project  for  the  improvement  of  the  i)ortion  of  the  river  between 
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Colnmbas  and  VieoDa  was  adopted  in  1879^  the  object  being  to  aftbrd 
a  chaonel  of  navigable  width  3  feet  deep  daring  ordinary  low  water. 

Before  the  improvement  was  commenced  tlic  channel  was  much  ob- 
stnieted  by  snags  and  overhanging  trees,  and  there  was  only  1  foot  of 
water  on  some  of  the  bars  during  ordihary  low  water. 

The  amount  expended  to  June  30,  1888,  was  about  $78,651.38  (exact 
figures  cao  not  be  given  for  reasons  stated  in  Warrior  Biver  report), 
and  resulted  in  the  completion  of  the  proposed  improvement  (during 
the  year  1886,  in  preservation  of  improvement  already  obtained)  of 
that  section  of  the  river  from  Fulton  down  to  Columbus  and  in  giving 
such  a  channel  from  Oolnmbus  down  to  Vienna  that  navigation  wa« 
poi^ble  on  a  2-foot  rise  for  boats  drawing  3  feet,  and  the  accomplish- 
ment of  over  one  half  of  the  work. 

The  amount  of  $863.03  was  expended  during  the  fiscal  year  ending 
Jooe  30,  1889,  in  preparation  of  maps,  plans,  and  estimates  and  preser- 
vation of  property. 

Tbe  amount  available  and  the  appropriation  asked  for  are  to  be  ex- 
pended in  preservation  of  the  improvement. 

Joly  l,18fc^  amoQQt  ayailable $896,^7 

AmonDt  appropriated  by  act  of  Aagost  11, 1888 6,560.00 

7,398.67 
Jolf  1,  lSti9j  amoant  expended  daring  fiscal  year,  exchisiye  of  liabilities 
oatftUnding  Jaly  1,  1888 863.03 

Jutj  1,1889,  bahince  available 6,535.64 

!  Amoant  ^estioiated)  reqnired  for  preeenration  of  improvement 8, 000. 00 
Amoant  tnat  can  be  profitably  expended  in  fiscal  year  ending  Jane  30,1891      8, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  aete  of  1866  and  1867. 

(See  Appendix  B  3.) 

{d)  Tombighee  River ^  below  Vienna. — ^The  project  for  the  improvement 
of  this  portion  of  the  river  was  adopted  in  1879,  the  object  being  to  af- 
ford a  channel  of  navigable  width  and  4  feet  deep  at  ordinary  low 
vater  from  the  month  np  to  Demopolis  and  3  feet  deep  from  Demopolis 
np  to  Vienna.  Before  the  improvement  was  commenced  the  river  was 
navigable  from  the  month  np  to  Bladon  Springs,  143  miles  above  Mobile, 
daring  the  entire  year,  but  was  obstructed  by  snags  from  Bladon 
Springs  np  to  Demopolis ;  243  miles  above  Mobile  navigation  was  sus- 
IHod^  aboot  two  months  yearly  during  low  water. 

From  Demopolis  up  to  Vienna  the  channel  was  much  obstructed  by 
Miags  and  overhanging  trees,  and  water  was  so  shoal  on  the  bars  that 
Bavigation  was  only  attempted  on  a  considerable  rise.  A  railroad 
bridge  at  Jones'  BlulT  also  gave  considerable  trouble. 

The  amoant  expended  to  June  30, 1888,  was  about  $106,459.31  (exact 
figures  can  not  be  given  for  reasons  stated  in  Warrior  Kiver  report), 
and  resulted  in  obtaining  an  unobstructed  channel  with  3  feet  depth 
of  water  from  the  mouth  up  to  Tompkins'  Bluflf,  197  miles  above  Mo- 
bile, with  2  feet  depth  npto  Ktrkpatrick's,  260  miles  above  Mobile,  and 
1  foot  depth  (at  ordinary  low  water)  up  to  Vienna.  A  considerable 
portion  of  the  sum  has  l>een  used  in  preservation  of  the  improvement 
pnjviously  made. 

The  amount  expended  during  the  fiscal  year  ending  June  30, 1889,  is 
1 1,521 .164,  in  preparation  of  maps,  plans,  and  estimates  and  care  of 
property. 

Tlie  amount  available  and  appropriation  asked  for  are  to  be  expended 
in  preservation  of  the  improvemout. 


• 
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July  1,  1888,  amount  available $102.26 

Amount  appropriated  by  act  of  August  11,  18.-^8 6.000.00 

6, 102. 26 

July  1,  1889,  amount  expoDcled  duriug  fiscal  year,  oxclusivo  of  liabilitieii 
outstanding  July  1,  1888 -. 1,521.64 

July  1,  lt^89,  balance  available 4,580.63 

Amount  (estimated)  required  for  completion  of  existing  project 8  000. 00 

Amount  that  can  be  protitably  expended  in  fiscalyear  ending  June  30, 1891      8, 000. 00 
Submitted  in  compliance  with  requirements  ot  sections  2  of  river  and 
barbor  acts  of  18G6  and  18G7. 

(See  Appendix  R  H.) 

4.  Noxubee  River^  Mississippi. — ^The  present  project  for  the  improve- 
ment of  tills  river  wus  adopted  in  1880,  the  object  being  to  afford  a  chan- 
nel for  small  river  steamers  from  its  month  up  to  Macon,  Miss.,  of  navi- 
gable width  and  depth  when  the  water  is  above  ordinary  low-water 
stage. 

The  amount  expended  to  June  30,  1888,  was  $43,463.80,  and  resulted 
in  obtaining  a  channel,  partially  improved,  from  toe  mouth  of  the  river 
up  to  Macon,  and  a  wholly  improved  channel(JU5cording  to  project)  from 
Macon  down  to  a  point  28  miles  below,  and  from  the  mouth  of  the  river 
to  a  point  35  miles  above,  giving  a  river  65  J  miles  wholly  improved  and 
2G  miles  partially  improved. 

The  amount  expended  during  the  fiscal  year  ending  June  30, 18S9, 
is  $4,063.72,  and  resulted  in  the  completion  of  the  improvement  of  the 
river  below  Macon. 

All  work  hereafter  will  be  for  the  maintenance  of  the  improvement- 

Jnly  1,  1888,  amount  available 11,5.16.20 

Amount  appropriated  by  act  of  Augnst  11,  1888 5,000.00 

6,536.20 

July  1,  1889,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1888 4,063.72 

July  1,  1889,  balance  available 2,472.48 


i 


Amount  that  can  be  profitably  expen<le(l  in  fiscal  year  ending  Juno  30, 1891      3, 000. 00 
Submitted  in  compliance  witb  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  aod  1867. 

(See  Appendix  R  4.) 

5.  Pascdgoula  River,  Mississippi. — The  present  project  for  the  improve- 
ment of  this  river  was  adopted  in  1886,  the  object  being  to  afford  a  chan- 
nel of  navigable  width  and  minimum  depth  of  12  feet  at  mean  low  water, 
from  Moss  Point  to  the  anchorage  in  the  bay,  and  to  maintain  the  river 
above  Moss  Point  in  its  improved  condition. 

The  channel,  before  the  improvement  commenced,  had  a  least  depth 
of  3  feet.  This  was  increased  to  7i  feet  with  a  width  of  180  feet  by 
dredging,  from  1878  to  1880,  at  a  cost  of  about  $45,000. 

From  the  lighthouse  near  the  month  of  the  river  throughout  the  en* 
tire  length  there  is  a  navigable  channel,  obtained  by  the  removal  of  snags 
and  overhanging  trees  from  1881  to  1884,  inclusive,  at  a  cost  of  about 
$13,000. 

The  amount  exi)cnded  to  June  30,  1888,  is  $23,117.70,  and  resulted  in 
obtaining  a  channel  by  dredging  through  the  bar  at  the  mouth  of  the 
river  with  a  minimum  width  of  135  feet  and  a  maximum  width  of  205 
feet  and  a  minimum  depth  of  9.5  feet  at  mean  low  water. 
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The  amount  expended  during  tbe  iiscal  year  ending  June  30, 1889,  is 
$483.48,  for  examination  of  channel,  etc.  The  officer  in  charge  reports 
that  it  has  been  necessary  to  increase  the  estimate  for  completion  of  this 
work  owing  to  the  hardness  of  a  portion  of  the  material  to  be  dredged. 

The  amount  available  and  the  appropriation  asked  for  are  to  be  ex- 
pended in  the  further  improvement  of  the  channel,  according  to  project, 
and  in  the  removal  of  such  obstructions  in  the  river  above  Moss  Point 
as  have  lodged  during  the  suspension  of  work. 

Joly  1,  1888,  amonnt  available $487. 55 

Amount  appropriated  by  act  of  August  11,  1888 27,000.00 

'27, 487. 55 
July  1,  1889,  amonnt  expended  dnring  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1888 4}«.48 

July  1, 1889,  balance  available 27,004.07 


Amount  ^eatimatAd)  required  for  completion  of  existing  project 89, 000, 00 

Amonntthatcan  bo  profitably  expendedin  fiscal  year  ending  June  30, 1891    50, 000, 00 
Submitted  in  compliance  'with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Api)endix  K  5.) 

6.  Harbor  at  Biloxi,  Mississippu^The  present  project  for  the  improve- 
ment of  this  harbor  was  adopted  in  18i82,  the  object  being  to  afford  a 
channel  of  entrance  from  Mississippi  Sound  to  the  wharves  at  Biloxi 
of  navigable  width  and  8  feet  deep ;  the  channel  before  was  4^  feet  deep 
at  the  shoalest  part. 

The  amount  expended  to  June  30, 1888,  was  $17,153.41,  and  resulted 
in  dredging  a  channel  8  feet  deep  throughout  at  mean  low  tide,  and 
126  feet  wide  from  the  8foot  curve  outside  in  Mississippi  Sound,  for  a 
distance  of  2,160  feet,  thence  84  feet  wide  for  a  further  distance  of  2,000 
feet,  and  thence  124  feet  wide  a  further  distance  of  1,030  feet  to  the  8- 
foot  curve  in  Biloxi  Bay. 

Tbe  amount  expended  during  the  fiscal  year  ending  June  30,  1889,  is 
$298.78  in  examination  of  channel,  etc. 

July  1,  1888,  amount  available $346.59 

Amonnt  appropriated  bj'  act  of  Angust  11,  18H8 18, 500. 00 

18, 846. 59 
July  1,  1^J9,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  lfc88 - 298.78 

July  1,  1889,  balance  available 18,547.81 


'Amonnt  (estimated)  required  for  completion  of  existing  project 19, 000. 00 

Amonnt  that  can  be  profitably  expended  in  fiscal  year  ending  Juno  30, 1801  19, 000. 00 
Snbmitted  in  compliance  with  requirements  of  sections  "Z  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  B  6.) 

7.  Pearl  River ^  Mississippi^  between  Edinburgh  and  Cartha^ge. — ^The  pro- 
ject for  the  improvement  of  this  portion  of  the  river  was  adopted  in 
1884,  the  object  being  to  obtain  a  good  high- water  channel  throughout 
for  tbe  use  of  steamers  for  six  or  eight  months  of  the  year.  Before  the 
improvement  was  commenced  navigation  was  only  possible  dnring  very 
high  water,  and  was  even  then  troublesome. 

The  amonnt  expended  np  to  the  close  of  the  fiscal  year  ending  June 
30,  1888,  was  $4,695.63,  and  resulted  in  the  improvement  of  the  river 
from  Edinburgh  to  Carthage,  24^  miles,  so  that  boats  of  3^  feet  draught 
could  navigate  safely  on  a  5  foot  rise  above  ordinary  low  water. 
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The  amoant  expended  during  the  fiscal  year  ending  Jane  30, 1889,  is 
$560.79,  and  resulted  in  the  full  improvement  of  6  miles  of  river  from 
Edinburgh  down,  so  that  light-draught  boats  can  navigate  Uiat  por- 
tion on  a  4^-foot  rise  above  ordinary  low  water. 

July  1,  1888,  amonnt  available $54.98 

Amoant  appropriated  by  act  of  Angast  11,  1888 5,000.00 

5,054.93 

July  1,  1889,  amonnt  expended  during  fiscal  year,  exclnBive  of  liabilities 
ontetanding  July  1,  1888 560.79 


July  1,  1889,  balance  available 4,494.13 


< 


'Amounted  (estimated)  required  for  completion  of  existing  project 5,000.<0 

Amount  that  can  be  profitably  expended  in  ficcal  year  ending  June  90, 1891      5,000.00 
Submitted  iu  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  E  7.) 

8.  Pearl  River,  Mississippi,  from  Jackson  to  Carthage. — The  present 
project  for  the  improvement  of  this  portion  of  the  river  was  adopt^  in 
1880,  the  object  being  to  obtain  a  channel  of  5  feet  depth  and  of  navi- 
gable width  throughout. 

Before  the  improvement  was  commenced  navigation,  even  during 
high  water,  was  difficult  on  account  of  snags  and  overhanging  trees. 

The  amonnt  expended  to  June  30, 1888,  was  $20,740.02,  and  resulted 
in  such  improvement  of  62  miles  of  river  from  Carthage  down  that  boats 
of  3  feet  draught  of  water  could  navigate  this  distance  on  a  4-foot  rise 
above  ordinary  low  water. 

The  amount  expended  during  the  fiscal  year  ending  June  30, 1889,  is 
$2,207.71,  and  resulted  in  the  improvement  of  89  miles  of  river  from 
Carthage  down,  so  that  light-draught  boats  can  navigate  this  distance 
with  comparative  safety  on  a  3-foot  rise  above  Ordinary  low  water. 

July  1,1888,  amount  available |0.98 

Amount  appropriated  by  act  of  August  11,  1888 2,500.00 

2,500.98 
July  1,  1889,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  Jnly  1, 1888 2,207.71 

July  1,  1889,  balance  available 293.27 


{Amount  (estimated)  required  for  completion  of  existiuf^  project 26,500. 00 
Amount  that  can  profitably  be  expended  in  fiscal  year  ending  J  uue30, 1891      5, 000. 00 
Submitted  in  compliance  witb  requirements  of  sections  2  of  river  and 
barbor  acts  of  1866  and  1867. 

(See  Appendix  E  8.) 

9.  Pearl  River,  Mississippi,  helow  Jackson, — The  present  project  for 
the  improvement  of  this  portion  of  the  river  was  adopted  in  1880,  the 
object  being  to  obtain  a  channel  5  feet  deep  at  ordinary  low  water,  and 
of  navigable  width  from  the  mouth  of  the  river  up  to  Jackson. 

Before  the  improvement  the  river  was  not  navigable  at  all  at  low 
water,  and  difficult  at  high  water. 

The  amount  expended  on  the  work  to  June  30,  1888,  was  $92,115.45, 
and  resulted  in  the  complete  improvement  of  that  section  of  the  river 
from  the  head  of  the  cut-olf  near  the  head  of  West  Pearl  Uiver  down  to 
the  mouth  at  the  Eigolets,  a  distance  of  51  miles,  and  the  partial  im- 
provement of  the  river  from  Jackson  down  to  the  cut-oft,  a  distance  of 
204  miles. 
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The  amonnt  expended  daring  the  fiscal  year  ending  Jane  30, 1889, 
18 17)239.51,  and  resulted  in  the  thorough  repair  of  the  plant,  in  rework- 
mg  part  of  Homes  Bayoa ;  in  closing  West  Pearl  or  Old  Biver  with 
willows,  and  the  partial  improvement  of  25  miles  of  river  from  the  head 
of  the  cat-off  to  PooPs  Blaff^  so  that  light-dranght  boats  can  navigate 
ft  distance  of  76  miles  from  the  month  np  all  the  year  round. 

Jaljl,  1888,  AiDonnt  available $9.55 

ABMMnitappropriatedby  actof  Angnttll,  1888 15,000.00 

15, 009. 55 
Jnly  1, 18B9,  amount  expended  dnring  fiscal  year,  excluslTe  of  liabilities 
oeUUndtng  July  1, 1888 7.239.51 

JbIj  1, 1689,  bftlance  available 7. 770. 04 

fAaowit  (estimated)  required  for  completion  of  existing  project 55, 000. 00 
AoKKint  that  eanbeprofitably  expended  in  fiscal  yearending  Jane  30,1891    30.000.00 
Sobmitted  in  compliance  with  requirements  of  sectioasSof  river  and 
harbor  acts  of  1966  and  1867. 

(See  Appendix  B  9.) 

XXlXnYATIONS  AKD  SURVEYS  FOB  IMPEOVBMENT,  TO  COMPLY  WITH 
SEQUlBfiMENTS  OF  BIYEB  AND  HABBOB  AOT  OF  AUGUST  11,  1888. 

The  required  preliminary  examination  of  Cfulf  Port  Harbor^  Musis- 
iippif  was  made  by  tbe  local  engineer  in  charge,  Major  Damrell,  and 
reported  by  bim  as  not  worthy  of  improvement,  with  facts  and  reasons 
for  such  opinion.  Tbe  Chief  of  Engineers  concarring  in  the  conclasion 
readied  in  this  instance,  has  given  no  instructions  to  make  farther  snr* 
Tey  with  the  view  to  its  improvement    (See  Appendix  B  10.) 

At  the  following  localities,  reported  by  the  local  engineer  as  worthy 
of  improvement,  and  this  conclasion  being  concurred  in  by  the  Chief  of 
Eogmeers,  the  result  of  the  preliminary  examination  containing  infor- 
mation sufficient  to  indicate  to  Congress  the  probable  cost  of  the  work 
required,  no  farther  report  or  survey  appeared  to  be  necessary : 

L  Bluff  Oreek^  Miniuippi^  from  its  mouth  to  the  head  of  navigation, — 
Estimated  cost  of  improvement  $1,000,  to  be  applied  to  removal  of  logs 
and  other  obstructions  fh>m  channel,  and  the  removal  of  leaning  trees. 
(See  Appendix  B  11.) 

2.  Leaf  Biver  J  Mississippi^from  its  mouth  to  the  mouth  of  Bowie  Creeky 
uasrikeNew  OrUans  and  IfortheastemBailroad, — ^The  improvement  pro- 
posed contemplates  tbe  removal  of  snags,  logs,  and  gravel-bars  at  an 
estimated  coat  of  $25,000.    (See  Appendix  B  1 2.) 

3.  Ckiekasahai/  Biver^  Mississippi^from  its  mouth  to  Enterprise, — This 
river  is  considered  worthy  of  improvement  by  the  removal  of  logs,  snags, 
snd overhanging  trees  from  itsmouth  up  to  railroad  bridge  near  Shubuta, 
at  an  estimated  cost  of  $30,000.    (See  Appendix  B  13.) 

4.  Bajfou  Chitta[Bogue Chitto]^ Louisiana, — Estimated costof improve- 
ne&t  $55,000  (not  incloding  necessary  changes  to  seven  bridges  cross- 
ing t\^  stream),  to  be  applied  to  securing  a  channel  for  steam  boats  by 
mnoval  of  snags,  logs,  overhanging  trees,  and  fish  traps,  and  the  closing 
of  the  west  mouth.    (See  Appendix  B  14.) 

The  required  preliminary  examinations  of  the  following  rivers  have 
been  made  by  Major  Damrell,  and  they  are  considered  worthy  of  im- 
pTorement.  The  surveys  provided  for  by  the  act  have  not  been  com- 
pleted j  the  reports  will  be  submitted  when  received : 

I.  Sipsey  Biver^  Alabama^from  the  Tombigbee  Biver  at  Vienna  to  Texas^ 
»itt  a  view  ofea»y  transpoTUation  of  coal. 

E56  89 13 
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2.  Warrior  River j  Alabama j  from  Tuscaloosa  to  DemopoliSyfor  deepen- 
ing  and  widening  the  channel  with  a  view  of  the  easy  transportation  of  eoaL 

3.  Tombigbee  Rivery  Alabama  and  Mississippij  between  Vienna  ofui 
Cotton  Oin^  with  a  view  of  obtaining  continuous  navigation. 

INSPECTION    OF  THE    IMPROYEMENT    OF    THE    SOUTH   PASS    OF   THE 

MISSISSIPPI  RIVER. 

Inspecting  officer.  Gapt  W.  L.  Fisk,  Corps  of  Engineers. 

The  inspecting  officer  in  bis  annual  report  states  that  the  principal 
work  undertaken  daring  the  year  is  the  renewal  of  the  concrete  cap- 
ping of  the  east  jetty. 

The  channel  required  by  law  has  been  maintained  daring  the  year 
except  for  eight  days,  when  there  was  a  deficiency  between  8,000  and 
10,000  feet  below  East  Point,  rendering  dredging  necessary. 

The  least  depth  daring  the  year  from  river  to  sea  was  27  feet,  and 
the  least  width  of  the  26-foot  channel  was  210  feet. 

At  the  head  of  South  Pass  the  least  depth  daring  the  year  was  30.4 
feet  'y  this  is  the  present  depth  and  at  no  time  has  the  width  of  the  30- 
foot  channel  been  less  than  490  feet. 

Beyond  the  ends  of  the  jetties  the  most  direct  30-foot  channel  be- 
came barely  closed  in  May  in  consequence  of  a  slight  shoaling,  but  the 
one  turning  to  the  eastward  maintained  during  the  year  and  has  a 
depth  of  33.8  feet,  the  26  and  30  foot  channels  being  430  and  200  feet 
wide,  respectively. 

No  vessels  have  had  any  trouble  in  the  pass  or  jetties  during  the 
year. 

Numerous  violations  of  the  rules  regulating  the  navigation  of  Sooth 
Pass  were  reported  to  the  War  Department  during  the  year.  The  cases 
were  taken  into  court,  but  as  yet  no  decision  has  been  rendered. 

Jaly  1, 1888,  amoant  available $4.41 

AiDOQut  appropriated  by  act  of  Aagnst  11,  1888 10,000.00 

10, 004. 41 
July  1, 1889,  amonnt  expended  during  fiscal  year,  ezclnslTe  of  liabilitiea 
outstanding  July  1,  1S88 8,962.14 

July  1,  1889,  balance  available 1,042.27 

(See  Appendix  S.) 

IMPROVEMENT  OF  VARIOUS  WATERCOURSES  IN  THE  STATE  OP 
LOUISIANA — IMPROVEMENT  OF  SABINE  PASS  AND  OF  SABINB  AND 
NECHES  RIVERS,  TEXAS. 

OflBcer  in  charge,  Capt.  W.  L.  Fisk,  Corps  of  Engineers.  Division 
Engineer,  Col.  O.  B.  Corostock,  Corps  of  Engineers. 

1.  Tchefuncte  River  and  Bogue  Falia^  Louisiana. — The  river  is  navigable 
for  steamers  drawing  5  feet  to  Old  Lauding,  about  10  or  12  miles  above 
its  mouth,  and  then  for  lighter-draught  schooners  to  Covington,  about 
2  miles  further  up  on  the  Bogue  Falia.  The  bar  at  the  month  of  the 
river  had  a  depth  of  4^  feet  on  it  at  the  lowest  stage  of  the  water.  The 
project  for  the  improvement  of  the  river  was  made  in  1880,  and  contem- 
plated the  removal  of  overlianging  trees,  logs,  etc.,  in  channel,  and  the 
dredging  of  the  bar  at  its  mouth. 

The  obstructions,  such  as  overhanging  trees,  logs  in  beds,  etc.,  were 
removed,  but  the  bar  at  the  mouth  was  not  dredged,  as  it  would  be 
likely  to  reform. 
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To  prevent  this,  or  retard  itsreformatioD,  the  officer  In  charge  in  1884 
recommended  the  bailding  of  a  breakwater,  extending  into  the  lake  for 
2,500  feet,  and  then  dredging  a  channel  through  the  bar. 

With  the  two  appropriations  of  $1,500  each,  made  in  1881  and  1882, 
the  obstructions  below  Covington  were  removed.  Part  of  the  unex- 
pended baUince  was  used  for  the  construction  of  the  breakwater  extend- 
ing 820  feet  into  the  lake. 

The  original  estimated  cost  of  improving  the  river  was  $5,460,  but 
this  did  not  include  building  a  breakwater  across  the  bar. 

The  project,  as  modified  in  1884,  is  estimated  to  cost  $20,400.  This 
has  not  yet  received  the  sanction  of  Congress. 

At  the  close  of  the  fiscal  year  ending  June  30, 1885,  $3,000  had  been 
expended  on  this  improvement,  at  which  time  the  navigation  had  been 
improved  for  schooners  to  Covington  in  consequence  of  removal  of  snags 
and  overhanging  trees,  and  it  is  thought  that  the  breakwater  has  re- 
tarded the  drift  of  sand  on  the  bar  at  the  river's  mouth. 

Twenty- Ave  hundred  dollars  was  appropriated  by  Congress  in  August, 
1886,  to  improve  Bogue  Falia  between  Old  Landing  and  Covington. 
Early  in  1887  operations  began,  and  channels  were  cut  through  the 
bars  in  this  stretch  of  bayou  5  feet  in  depth  and  30  to  60  feet  wide, 
giving  better  navigation  to  schooners  to  and  from  Covington. 

To  eariry  out  the  project  for  making  the  mouth  of  the  Tchefuncte  a  har- 
bor of  refuge,  $19,000  will  be  required. 

Otherwise  no  money  for  the  further  improvementof  this  stream  dur- 
ing the  fiscal  year  ending  June  30, 1891,  is  required. 

Jaly  1, 1888,  amonnt  available $127.13 

July  1, 1889,  amoDnt  expended  doring  fiscal  year,  exclnsive  of  liabilities 
oatstanding  July  1, 1888 127.13 

(See  Appendix  T  1.) 

2.  Tiekfato  River  and  its  tribntarieSj  Louisiana. — In  1879  Congress 
authorized  an  examination  of  this  river.  A  project  was  submitted  in 
1881  to  clean  out  the  river  and  its  navigable  brandies— the  Katalbauy, 
Blood,  and  Pouchatoula  rivers — by  removing  logs,  snags,  trees,  etc.,  at 
an  estimated  cost  of  $10,230. 

In  1881, 1882, 1886,  and  1888  Congress  made  appropriations,  aggre- 
gating $7,000,  and  20  miles  of  the  Tickfaw  and  the  Natalbany  to  Spring- 
field, the  head  of  navigation,  have  been  improved.  Work  was  also 
done  on  the  Pouchatoula  as  far  as  it  was  thought  advisable. 

The  Blood  Biver  was  also  cleaned  out  as  far  as  navigable.  Only  a 
little  wood  and  some  saw-logs  are  carried  or  floated  on  this  stream. 

The  improvement  is  not  permanent^  as  obstructions  will  reform  in  all 
these  streams. 

With  the  appropriation  of  1886  the  work  was  completed  according  to 
the  original  project,  but  obstructions  having  re-formed  in  the  mean 
time,  it  was  necessary  to  use  the  appropriation  of  1888,  $1,000,  for  re- 
moving them.  An  annual  appropriation  of  $1,000  will  keep  the^o 
streams  in  good  order. 

Jnly  1,  1888^  amoont  available $170.04 

Amoont  appropriated  by  aotof  August  11,  1888 1,000.00 

1, 170. 01 

Joly  If  1889,  amoDot  expended  daring  fiscal  year,  exclnsive  of  liabilities 
ontotaoding  Jaly  1, 1^ 1,151.84 

Jtilyl,  1889,  balance  arailable 18.20 
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{Amonnt  (estimated)  required  for  completion  of  existing  project $1, 000. 00 
Amount  that  can  be  profitably  expended  infiscalyearending  Jnne3O,1091      1, 000. 00 
Sabmittedin  compliance  witb  requirements  of  sections  2  of  river  and 
harbor  acts  of  1»66  and  1867. 

(See  Appendix  T  2.) 

3.  Improvement  of  Amite  Biver,  Louisiana. — Before  improTement  tiie 
river  was  obntraoted  by  snags,  sanken  logs,  and  trees.  One  or  two  small 
steam-boats  and  a  few  sailing  vessels  were  employed  in  the  commerce 
of  the  river.  In  1880  a  project  was  made  to  remove  obstmctions  above 
Bay  on  Manchac,  so  as  to  get  5  feet  depth  as  far  as  appropriations  would 
permit.  Eight  thousand  dollars  was  app]x>priated,  and  the  improve- 
ment of  40  miles  of  river  above  Bayon  Manchac  was  contracted  for. 
The  work  was  of  little  benefit  to  commerce.  In  1881  $5,000  more  was 
appropriated  to  continue  the  work.  In  1883  the  project  was  modified 
so  as  to  improve  the  river  below  Bayou  Manchac,  and  work  was  done 
upon  about  8  miles  of  river. 

In  1886  $2,000  more  was  appropriated  to  continue  the  improvement. 
This  was  applied  to  that  portion  of  the  river  below  Bayon  Manchac, 
and  principally  between  there  and  Port  Vincent.  Work  was  resumed 
in  November,  1886,  and  completed  in  January,  1887,  and  the  diannel 
cleared. 

In  1888  $5,000  was  appropriated,  of  which  $2,500  was  made  applica- 
ble to  Bayou  Manchac  by  the  terms  of  the  act. 

Under  this  appropriation  Bayou  Manchac  was  cleaned  out  from  its 
mouth  to  Uereford  Landing,  a  distance  of  9^  miles,  and  the  ot>strac- 
tions  that  had  re-formed  in  Amite  River  below  the  mouth  of  Manchac 
were  removed. 

The  improvement  is  not  a  permanent  one,  as  new  obstmctions  will 
form  from  the  caving  banks. 

The  estimated  annual  expense  of  keeping  this  stream  clear  is  $2,000. 
The  original  estimated  cost  of  the  work  on  Amite  Biver  only  was 
$23,760,  of  which  $17^00  has  been  appropriated,  and  there  has  also 
been  appropriated  for  Bayou  Manchac  $2,500. 

July  1, 1888,  amonnt  available $333.33 

Amonnt  appropriated  by  act  of  August  11, 1888 5,000.00 

5,333.33 
July  1, 1889,  amount  ezpendeil  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1988 4,709.29 

Julyl,  1889,  balance  available 624.04 

Amonnt  Testimated)  required  for  completion  of  existing  project 3, 760. 00 

Amouuttnatcan  bepront-ablyexpendedinfiscalyearending  Jnne30,1691  3,800. 00 
Submitted  in  compliance  witb  requirements  of  sections  2  of  river  and 
barbor  acts  of  16d6  and  1867. 

(See  Appendix  T  3.) 

4.  Bayou  La  Fourche^  Louisiana. — ^The  natural  channel  was  much  ob- 
structed by  snags,  overhanging  trees,  shoals,  and  wrecks.  The  original 
project,  adopted  in  1879,  had  for  its  object  the  removal  of  these  ob- 
structions. 

The  ami»unt  expended  on  this  work  up  to  the  end  of  fiscal  year  end- 
ing June  30, 1884,  was  $24,998.24. 

The  amount  expended  during  fiscal  year  ending  June  30,  1885,  was 
$3,766.21  for  care  of  property,  gauge-readings,  and  continuing  improve- 
ment.   Much  relief  has  been  given  to  commerce  by  removal  of  snags,  etc. 
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The  project  adopted  is  that  for  the  canalizing  of  the  ba,voa,  connect- 
ing it  with  the  Mississippi  by  a  lock  at  its  head.  This  improvement  is  es- 
timated a«  costing  $450,000,  with  $31,000  annual  expense  of  main- 
tenance, this  including  $22,500  interest  on  original  cost  of  $450,000  at 
5  per  cent. 

In  1888  Congress  appropriated  $50,000  for  the  improvement  of  Bayoa 
La  Foarche  on  the  plan  of  Lientenant  Crosby,  Corps  of  Engineers, 
dated  Jane  11, 1886,  and  provided  for  dredging  for  the  immediate  relief 
of  low- water  navigation. 

The  money  becoming  available  so  late  in  the  season,  it  was  impossible 
to  do  all  the  dredging  required  to  obtain  2  feet  at  low  water  between 
Donaldson ville  and  Thibodeaux,  and  therefore  it  was  decided  to  remove 
only  the  bar  at  the  head,  hoping  to  let  in  enough  water  to  relieve  flat- 
boat  navigation.  This  was  done,  and  the  flat  boats  which  had  been 
laid  up  a  day  or  two  at  the  time  the  cut  was  opened  through  imme- 
diately began  running  and  continued  until  the  river  rose  to  a  stage 
sufficient  to  admit  the  steam-boats. 

This  dredging  cost  $3,184.85.  Specifications  were  prepared,  and  the 
remainder  of  the  work  advertised,  bids  to  be  opened  June  10, 1889. 

The  only  bid  received  requiring  double  the  money  available  to  4o  the 
work  it  was  rejected  and  authority  granted  to  make  arrangements  to 
scour  out  the  bars,  using  a  stem-wheel  steam-boat. 

Jnly  1^  1888,  amonnt  available $79.61 

Amoant  appropriated  by  aot  of  Angast  11, 1888 50,000.00 

50,  OTpiil 
Jnly  1, 1889,  amonDt  expended  daring  fiscal  year,  excIuslTe  of  liabilities 
OQtstanding  July  1, 1888 3,236.70 

July  1, 1889,  balance  available 46, 842. 91 

{Amonnt  (estimated)  leqnired  for  completion  of  existing  project 450, 000. 00 
Amoont  tnatcanbe  profitably  ezpendedinfiscalyear  enaing  JuneSO,  1891  100, 000. 00 
Sobmitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  T  4.) 

5.  Bayou  Terrebonne^  LouiHana. — ^This  bayou  was  examined  by  direc- 
tion of  Congress  in  1879.  The  estimated  cost  of  the  improvement  was 
$18,^00,  afterward  increased  to  $«38,800,  to  consist  of  dredging  a  chan- 
nel 4  feet  deep,  and  clearing  out  all  obstructions  to  Houma,  La. 

The  total  amount  appropriated  by  Congress  for  this  work  is  $38,800. 

When  work  was  commenced  in  1880,  the  Bayou  Terrebonne,  in  many 
places,  was  but  little  more  than  a  drainage  ditch,  being  about  11  feet 
wide  where  the  dredge  commenced  work.  The  first  7^  miles  of  dredg- 
ing terminated  about  15^  miles  below  Houma. 

In  1882  work  was  resumed  and  continued  to  within  about  10^  miles 
of  Houma.  In  1886  work  was  again  resumed,  and  during  the  fiscal 
year  1886-'87  the  channel  was  lengthened  4.1  miles.  The  dredge  con- 
tinuing work  until  December  17, 1887,  carried  the  channel  to  the  rail- 
road depot  at  Houma  and  there  dug  a  turning-basin,  which  completes 
the  work  according  to  the  approved  project  and  $3,000  within  the  esti- 
mated cost. 

In  1888  Congress  appropriated  $3,000,  which  will  be  held  until  the 
bayoa  requires  re-dredging. 

Jaly  1, 1888,  amoant  available $519.67 

Amoant  appropriated  by  aot  of  Angnst  llj  1888 3,000.00 

Jolyl,  1889,  balance  available 3,519.67 

(See  Appendix  T  5.) 
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6*  Bayou  Plaqucmine^  Louisiana, — This  is  a  Dew  work.  To  comply 
with  the  requirements  of  the  river  and  harbor  act  of  Aagust  5, 1886,  a 
prelimiDary  examination  and  sarvey  were  made  of  the  month  of  Plaqae* 
mine,  with  a  view  to  its  connection  with  the  Mississippi  Biver  by  locks, 
and  also  Bayou  Plaquemiue  and  other  connecting  streams  to  form  the 
best  route  to  Grand  Lake,  La.  The  report  of  the  result  of  the  survey 
is  printed  in  Senate  Ex.  Doc.  No.  21,  Forty-ninth  Congress,  second  ses- 
sion, and  also  as  Appendix  S  21,  of  the  Beport  of  the  Chief  of  Engineers 
for  1887. 

The  proposed  project  provides  for  the  opening  of  the  water-route  in- 
dicated by  removal  of  snags  and  dredging  and  constructing  a  loi;k  at 
the  month  of  Bayou  Plaqnemine,  at  an  estimated  cost  of  f  1,708,250. 
<  The  river  and  harbor  act  of  August  11,  1888,  appropriates  f  100,000 
for  this  work,  and  a  further  sum  of  $200,000  may  be  profitably  expended 
in  contiDuing  it  during  the  fiscal  year  ending  June  30, 1691. 

By  the  terms  of  the  above  act  the  $100^000  appropriated  was  to  secure 
the  mouth  of  the  bayou  from  fiirther  caving  and  to  dredge  a  channel  60 
feet  wide  and  6  feet  deep  from  deep  water  up  to  Plaquemiue  Dike. 

On  the  recommendation  of  the  officer  in  charge  the  first  part  of  tbis 
work  was  transferred  to  the  officer  in  charge  of  the  fourth  district  of  the 
Mississippi  Biver,  who  has  plant  available  for  this  work,  thus  avoiding 
the  expense  of  building  it.  The  other  portion  of  the  work  was  com- 
menced early  in  June  by  the  Government  dredge  that  had  been  work- 
ing at  the  mouth  of  Neches  Biver,  Texas,  during  the  winter  and  spring, 
and  is  progressing  satisfactorily. 

Amount  appropriated  by  act  of  An^Dst  11, 1888 $100,000.00 

Jnly  1,  1889,  amonnt  expended  during  fiscal  year,  exolosive  of  liabilitlea 
•utstanding  July  1,  18o8 3,686.80 

Jnly  1,1889,  balance  available 96,314.20 


'Amount  (estimated)  required  for  completion  of  existing  project 1,608,250.00 

Amount  tbat  can  be  ^ofitably  expended  in  fiscal  year  ending  June 

^       30,  1891 200,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

t     harbor  acts  of  1866  and  1867. 

(See  Appendix  T  6.) 

7.  Bayou  Courtahleau^  Louisiana. — An  examination  was  made  of  this 
stream  in  1879.  The  estimated  cost  of  improving  it  below  Port  Barre 
was  t40,000. 

In  June,  1880,  Congress  appropriated  $7,500  to  commence  work,  the 
project  being  to  close  some  of  the  bayous  that  at  high  water  ran  fix>m 
the  Courtableau,  and  thus  force  all  the  water  flowing  out  of  the  bayou 
over  the  Little  Devil  Bar  at  its  mouth. 

After  tbis  bar  was  removed,  locks  and  dams  were  to  be  constructed 
so  as  to  give  slackwater  navigation  to  Washington,  La.  In  1883  this 
estimate  was  increased  to  $78,500,  and  provided  for  a  masonry  instead 
of  a  timber  lock. 

In  1882  one  dam  was  built  on  the  Big  Fordoche,  another  in  the  Little 
Fordoche,  and  trees  were  slashed  on  some  of  the  smaller  bayous,  with 
a  view  to  checking  the  flow  of  water  through  them.  The  efi'ect  was  to 
increase  the  depth  of  water  over  Little  Devil  Bar. 

In  1884  one  of  the  dams  was  cut,  and  Little  De^il  Bar  reformed.  In 
1885  this  dam  was  rebuilt  and  the  other  dam  which  was  damaged  was 
repaired. 

In  1886  these  two  dams  were  again  repaired  and  another  was  nearly 
completed  in  Bayou  English. 
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A  sudden  rise  in  the  Atehafalaya  prevented  the  work  from  being 
continned  and  a  portion  of  the  last  was  destroyed. 

Daring  the  fiscal  year  1887-88  the  Bayou  English  dam  was  repaired 
and  completed^  Bayou  Mamzelle  was  closed,  and  the  wings  of  the  dam 
dosing  the  Big  Fordoche  were  repaired.  At  the  time  work  ceased, 
early  in  November,  the  bar  was  cutting  out  rapidly,  there  being  then 
a  channel  of  3  to  5  feet,  while  when  work  begun  there  was  one  of  but 
a  few  inches.  However,  at  that  time  the  closure  of  Old  Bi ver  prevented 
any  communication  with  the  Mississippi  River.  In  August,  1888,  Con- 
gress appropriated  $5,000  for  the  continuance  of  this  work.  An  exam- 
ination made  in  October  at  low  water  showed  that  the  water  had  cut 
around  one  end  of  each  dam.  The  plant  was  at  once  put  in  order  and 
material  obtained  to  repair  the  old  dams,  and  build  others,  closing  as 
many  of  the  other  run  outs  as  possible  with  the  funds  in  hand.  An 
early  beginning  of  high- water  season  made  it  necessary  to  wait  for  the 
next  low  water,  and  work  will  be  commenced  as  soon  as  the  water  will 
permit. 

The  estimate  for  closing  the  bayous  is  12,107.90. 

Jnly  1, 1888^  amount  avftilable 1330.87 

AmoQiit  appropriated  by  act  of  Angnst  11,  1888 5,000.00 


5,  :J30. 87 
Jaly  1, 1889,  anionnt  expended  during  fiscal  year,  exolasive  of  liabilities 
oQtstanding  July  1, 1888 694.26 


Jnly  1.  1889,  balance  avaUable 4,636.61 


Amount  (estimated)  required  for  compietiOD  of  existing  project *i,  107. 90 

Amount  that  cau  be  profitably  expended  in  fiscal  year  ending  J  uue  30, 1891     2, 200. 00 
Submitted  in  eompliauce  with  requirements  of  sections  2  of  river  and 
harbor  acte  of  1866  and  1867. 

(See  Appendix  T  7.) 

8.  Calcasieu  River  and  PasSj  Louisitma. — In  1874,  and  again  in  1882- 
'SS,  dredged  channels  weie  cut  through  the  flats  in  Calcasieu  Lake 
above  Calcasieu  Pass. 

The  dredged  channel  was  8  feet  deep  and  70  feet  wide  by  7,500  feet 
long. 

In  1885  this  channel  had  again  shoaled  to  a  depth  of  3^  feet  and 
needed  redredging,  but  an  unfortunate  wording  of  the  appropriation, 
*^  Improving  Calcasieu  Bi  ver,"  prevented  its  application  to  this  work. 
In  1886  this  was  remedied,  and  funds  heretofore  appropriated  for  Cal- 
casieu Biver  became  available  for  both  thepass  and  the  river.  Contracts 
were  made  in  1886  for  building  two  lines  of  piles  and  planking  about  120 
feet  apart  and  a  mile  or  more  in  length,  between  which  achannel  100  feet 
in  width  and  6  feet  in  depth  was  to  be  dredged,  and  the  excavated 
material  thrown  outside  of  the  lines  of  the  piles. 

The  excavation  of  a  channel  100  feet  wide  and  6  feet  deep  through  a 
bar  at  the  junction  of  the  river  and  lake  was  included  in  the  contracts. 

Work  was  commenced  on  the  lines  of  piles  and  planking  in  the  winter 
of  1886.  In  the  spring  of  1887  operations  were  resumed  and  the  pile- 
work  and  planking  partially  completed,  when  the  contract  was  annulled 
January  3, 1888. 

During  this  long  delay  the  revetment  was  badly  damaged  by  the 
teredo.    The  project  was  modified  so  far  as  to  omit  the  revetment. 

Work  was  begun  in  March  and  completed  August  31, 1888« 

The  results  will  not  be  permanent. 
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Jnly  1,  1688,  anioani  available $6,236.72 

Amoant  appropriated  by  act  of  Angnst  11,  1888 10,000.00 

16,236  74 

Jaly  1,  1889,  amount  expended  during  flscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1888 6,236.72 

Julyl,  1889,  balance  available 10.000.00 

(See  Appendix  T  80 

9.  Sabine  Biver^  Louisiana  and  Texas. — At  the  oommeQcement  of  the 
iuiprovement  of  the  river  there  was  a  depth  of  3^  feet  on  the  bar  at  its 
mouth  and  also  above  the  town  of  Orange.  Logs,  snags,  etc,  above  here 
interfered  with  navigation. 

In  1880  a  channel  6  feet  deep,  70  to  100  feet  wide,  was  dredged  through 
the  bar.  In  1881  several  small  cnts  to  avoid  bends  obstructed  with 
logs  were  made  above  Orange. 

The  dredged  channel  over  the  bar  is  somewhat  obstructed  by  logs, 
but  the  depth  is  sufficient  for  present  demands  of  navigation  and  com- 
merce. 

An  examination  above  Orange  in  May  last  showed  many  snags  in 
parts  of  channel,  and  a  project  was  prepared  for  the  expenditure  of  the 
remaining  balance. 

July  1,  1888,  amount  available $4,546.56 

July  1,  1889,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1888 , 24.90 

July  1,  1889,  balance  available 4,521.66 


\ 


Amount  (estimated)  required  for  completion  of  existing  project 4, 521. 66 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  T  9.) 

10.  Ifeches  Biver,  Texas. — Before  this  river  was  improved  the  bar  at 
its  mouth  had  only  3  feet  of  water  over  it,  and  snags  and  fallen  trees 
obstructed  navigation  between  Yellow  Bluff  and  Bevilsport. 

In  1880  a  channel  was  dredged  through  the  bar  at  the  mouth  of  the 
river  5  feet  deep  and  30  to  60  feet  in  width.  In  1882  the  river  between 
Yellow  Bluff  and  Bevilsport  was  cleared  of  obstructions.  A  little  less 
than  f  21,000  had  been  expended  on  these  improvements  prior  to  June 
30, 1884. 

The  bar  at  the  mouth  had  again  shoaled,  so  that  at  extreme  low  water 
there  was  only  a  navigable  depth  of  abont  3  feet.  The  channel  was 
dredged  to  a  depth  of  5  feet  by  the  Government  dredge,  which  had  been 
at  work  at  Calcasieu  Pass,  and  the  work  was  completed  in  May  last. 

The  improvement  will  not  be  permanent,  as  the  bar  will  reform. 

No  appropriation  is  required  for  fiscal  year  ending  June  30, 1891. 

July  1,  1888,  amount  available $11,667.84 

July  1,  1889,  amount  expended  during  fiscal  year,  exclusiye  of  liabilities 
ontstanding  July  1,1888 7,500.00 

July  1,  1889,  balance  ayailable 4,167.84 

(See  Appendix  T  10.) 

11.  SoMne  Pass,  Texas, — ^The  object  of  this  improvement  is  to  obtain 
deep  water  at  this  locality  so  as  to  give  an  outlet  to  the  products  of 
eastern  Texas  and  western  Louisiana,  and  give  a  good  harbor  in  the 
Gulf  coast. 
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D  edging  was  done  here  in  1 878  and  1880,  bat  the  excavated  chanoels  re- 
filled.  In  1880  a  project  was  made  to  get  deep  water  by  means  of  two 
jetties  of  brash  and  stone,  and  to  dredge  between  tbem  if  foand  nec- 
essary, the  estimated  total  cost  of  the  work  being  $3,177,006.50. 

The  following  appropriations  were  made :  Aagnst,  1882,  f  150,000 ; 
Joly,  1884,  $200,000;  Aagnst,  1886,  $108,750 ;  Aogast,  1888,  $250,000. 

Work  was  commenced  in  1883,  and  has  continued  since,  when  fhnds 
were  available. 

The  west  jetty  was  bailt  oat  continnoasly  from  the  shore  to  a  length 
of  u  little  more  than  3  miles,  bat  was  only  completed  to  mean  high-tide 
level  for  a  length  of  7,270  feet. 

The  greater  part  of  the  foandation  coarse  of  the  oater  mile  of  this  jetty 
has  since  been  destroyed  by  the  sea,  in  the  absence  of  foods  to  properly 
protect  it  against  damage.  The  east  jetty  foondation  coarse  is  now 
16,647  feet  in  length,  measured  from  the  shore  end,  and  is  practically 
completed  up  to  low- water  level  for  16,400  feet  of  this  length. 

Daring  the  past  year  the  foandation  of  the  east  jetty  has  been  ex- 
tended about  2,300  feet ',  of  this  a  little  over  2,000  feet  has  been  built  up 
to  about  mean  low  tide  and  1,700  feet  old  work  brought  up  to  about  1 
foot  above  mean  high  tide.  Of  the  remaining  300  feet  200  feet  will  be 
built  up  entirely  of  rubble-stone,  faced  with  blocks  weighing  from  one 
to  three  tons  each. 

About  3,100  feet  of  the  west  jetty  has  been  raised  to  one-half  foot 
above  mean  high  tide. 

With  the  money  on  hand  it  is  expected  to  brihg  all  of  the  east  jetty 
and  about  7,500  feet  of  the  west  jetty  to  1  foot  alK)ve  high  water. 

The  assistant  engineer  in  local  charge  reports  having  sounded  across 
the  bar  and  found  a  least  depth  of  10.5  feet,  mean  low  tide. 

When  the  jetties  were  begun  there  was  6  to  6^  feet  on  the  bar. 

Jaly  1, 1888,  amount  available $1,804.33 

Amount  appropriated  by  act  of  Angnst  11, 1888 250,000.00 


• 


251,804.33 

July  1, 1889,  amoont  expended  daring  fiscal  year,  ezclnsiTO 

of  liabilities  ontstandini;  Jnly  1, 1888  $115, 633. 05 

July  1,  1869,  ontstandini;  liabilities 43,017.61 

July  1,  1889,  amount  covered  by  existing  contracts 72,665. 35 

231,316.01 

July  1,  1889,  balance  available 20,488.22 

(Amount  (estimated)  required  for  completion  of  existing  project 1, 801, 250. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1889 500,000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
I  harbor  acts  of  1866  and  1867. 

(See  Appendix  T  11.) 

12.  Removing  sunken  vessels  or  craft  obsirueting  or  endangering  naviga- 
tion.— In  March,  1888,  the  French  ship  He  Marthe  toppled  over  while 
in  the  Yallette  Dry -Dock,  at  Algiers,  La.,  and  sank,  carrying  with  it  the 
entire  ^ock.  Under  section  4  of  the  river  and  harbor  act  of  June  14, 1880, 
after  duly  publishing  notice  to  owners,  the  masts,  bowsprit,  and  rigging 
of  the  ship  were  removed  under  agreement  with  Mr.  E.  A.  Burns,  the 
work  being  completed  in  March,  1889. 

(See  Appendix  T  12.) 
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EXAMINATIONS  FOR  IMPROVEMENT,  TO  COMPLY  WITH  REQUIREMENTS 
OF  THE  RIVER  AND  HARBOR  ACT  OF  AUGUST  11,  1888. 

The  required  preliminary  examinatious  of  the  following  localities 
were  made  by  the  local  engineer  in  charge,  Oaptain  Fisk,  and  reported 
by  him  as  not  worthy  of  improvement,  with  facts  and  reasons  for  such 
opinion.  The  Chief  of  Engineers  concurring  in  the  conclusions  reached 
in  these  instances,  has  given  no  instructions  to  make  further  survey 
with  the  view  to  their  improvement: 

1.  Bayou  8t,  John  from  the  head  of  navigation  to  Lake  Pontehartrain, 
Louisiana.— 'j^e  Appendix  T  13.) 

2.  Bayou  Terrebonne^  for  continuing  dredging  three  miles  above  Houma^ 
Louisiana. — (See  Appendix  T  14.) 

3.  Bayou  Terrebonne  and  Bayou  Bldck^  Louisiana^  uith  the  view  of 
opening  a  shorter  water  way  between  Mississippi  River  and  Berwick's  Bay^ 
Texas  and  Mexico. — (See  Appendix  T  15.) 

4.  Atchafalaya  River ^  Louisiana^  from  BerwicJ^s  Bay  to  Oulf  of  Mexico^ 
to  secure  a  channel  of  20  feet  depth. — (See  Appendix  T  16.) 

5.  Harbor  of  Baton  Rovge^  Louisiana. — (See  Appendix  T  17.) 

6.  Bayou  des  Olaises,  Louisiana. — (See  Appendix  T  18.) 

7.  Bayou  Manchac^  Louisiana. — In  the  opinion  of  the  local  engineer 
and  of  the  Chief  of  Engineers,  this  stream  is  not  worthy  of  improve- 
ment as  a  water  route  from  the  Mississippi  River  to  Mississippi  Sounds 
which  is  understood  to  be  the  object  contemplated  by  the  act — (See 
Appendix  T  19.) 

8.  Bayou  TechCy  Louisianay  with  a  view  to  putting  in  locks. — (See  Ap- 
pendix T  20.) 

At  the  following  localities,  reported  by  the  local  engineer  as  worthy 
of  improvement  to  a  limited  extent,  this  conclusion  being  concurred  in 
by  the  Chief  of  Engineers,  and  the  result  of  the  preliminary  examination 
containing  information  sufi&cient  to  indicate  to  Congress  the  probable 
cost  of  the  work  required,  no  further  survey  appeared  to  be  necessary: 

1.  Tangipahoa  River^  Louisiana. — Estimated  cost,  $5,000,  to  be  ex- 
pecded  in  snagging  to  clear  out  the  stream. — (See  Appendix  T  21.) 

2.  Mouth  and  passes  of  Calcasieu  River^  Louisiana. — Estimated  cost, 
$000,000,  to  be  applied  in  obtaining  a  channel  12  feet  deep.— (See  Ap- 
l>endixT22.) 

3.  Amite  River ^  Louisiana. — Estimated  cost  of  improving  the  stream 
to  a  point  5  miles  above  the  mouth  of  Bayou  Manchac,  $5,000. — (See 
Api>endix  T  23.) 

4.  Tchefuncte  River  and  Bogue  Falia  [FaUiya]^  Louisiana. — Considered 
worthy  of  improvement  only  to  the  extent  of  removing  snags,  at  an  es- 
timated annual  expense  of  $1,000. — (See  Appendix  T  24.) 

5.  Tichfaw  River ^  Louisiana.— Considered  worthy  of  im^jro vemen t  only 
to  the  extent  contemplated  in  existiug  project. — (See  Appendix  T  25.) 

6.  Bayou  La Fourche,  Louisiana^from  Donaldsonville  to  the  Oulf. — Con- 
sidered worthy  of  improvement  only  to  the  extent  contemplated  in  ex- 
isting project. — (See  Appendixes  T  26  and  T  4.) 

7.  Bayou  Teche^  Louisiana^  from  mouth  to  St.  Martinsville. — The  im- 
provement proposed  is  to  thoroughly  clear  out  the  obstructions,  con- 
sisting of  snags,  fallen  trees,  and  sunken  logs,  at  an  estimated  expense 
of  $7,500.  When  this  is  done  an  annual  appropriation  of  $1,000  will 
probably  keep  the  stream  in  good  condition. — (See  Appendix  T  27.) 
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8KCTTBING  MOUTH  OP   BAYOU    PLAQtTBMINB,  LOUISIANA,  FROM  FUR- 
THER CAVING. 

Officer  in  charge,  Capt.  Dt^n  0.  KingmaD,  Gorps  of  Engineers;  Di- 
Tision  Engineer,  Col.  G.  B.  Gomstoek,  Gorps  of  Engineers. 

The  river  and  harbor  act  of  Aagnst  11, 1888,  in  making  an  appropri- 
ation for  improving  Bayou  Plaquemine,  Loaisiana,  provides  tor  secaring 
the  mouth  of  the  bayou  from  farther  caving,  and  an  allotment  of  (75,000 
was  made  for  this  purpose  and  the  work  assigned  to  the  charge  of  Gapt. 
Dan.  O.  Kingman,  Gorps  of  Engineers,  he  having  nnder  his  direction,  in 
connection  with  the  work  of  the  Mississippi  River  Gommissioh,  a  suit- 
able plant  for  the  operations  proposed. 

A  project  for  the  application  of  the  funds  is  under  consideration. 

A  money  statement  will  be  found  attached  to  report  on  improvement 
of  Bayou  Plaquemine,  Louisiana,  page  198. 

(See  Appendix  XT.) 

IMPROVEMENT  OF  RIVERS  AND  HARBORS  IN  THE  STATE  OF  TEXAS. 

Officer  in  charge,  Maj.  O.  H.  Ernst,  Gorps  of  Engineers,  having  under 
his  immediate  orders  until  August  23, 1888,  First  Lieut.  George  A.  Zinn, 
Gorps  of  Engineers,  and  since  September  27, 1888,  First  Lieut.  William 
G.  Langfitt,  Gorps  of  Engineers.  Division  Engineer,  Gol.  0,  B.  Gom- 
stock,  Gorps  of  Engineers. 

1.  Untrance  to  Oalveston  Harbor j  Texas. — The  present  project  for  the 
improvement  of  this  locality  was  adopted  in  1874,  modified  in  1880,  and 
again  modified  in  1886,  the  object  being  to  deepen  the  channel  so  as  to 
admit  sea-going  vessels  of  the  deepest  draught.  The  natural  depth 
upon  the  outer  bar  was  about  12  feet  at  mean  low  tide,  and  upon  the 
inner  bar  about  13  feet.  The  total  amount  expended  to  June  30, 1888, 
including  $100,000  subscribed  in  1883  by  the  city  of  Galveston,  was 
$1,826,278.83.  The  amount  expended  during  the  year  is  $241,897.44. 
It  has  resulted  in  deepening  the  channel  over  the  outer  bar  to  about 
13|  feet,  and  that  over  the  inner  bar  to  about  21  feet.  It  is  proposed 
during  the  coming  year  to  extend  the  finished  work  of  the  south  jetty 
seawM^  about  1  mile.  During  the  fiscal  year  ending  June  30, 1891,  it 
is  proposed  to  complete  the  south  jetty  now  under  construction  to  the 
crest  of  the  bar  and  to  begin  the  construction  of  a  north  jetty* 

July  1, 1888,  amonnt  available ^,871.13 

Amount  appropriated  by  act  of  Angnst  II,  1888 500,000.00 

502,871.13 
July  1, 1889,  amount  expended  during  fiscal  year,  exclusive 

of  liabilities  outstanding  Jnly  1, 1888 $183,310.96 

July  1, 1889,  outstanding  liabilities 8,736.44 

July  1, 1889,  amount  covered  by  existing  contracts 272, 060. 27 

464, 107. 67 

Jnly  1, 1889,  balance  available 38,763.46 

{Amount  (estimated)  required  for  completion  of  existing  project 6, 200, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  endingJune  30, 
1891 1,000,000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  Y  1.) 

2.  Shipckannel  in  Oalveston  Bay^  Texas. — The  present  project  for  this 
improvement  was  adopted  in  1871  and  modified  in  1877,  the  object  be- 
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ing  to  excavate  and.  maintain  a  channel  12  feet  deep  and  100  feet  wide 
at  bottom  through  Gralve^ton  Bay  from  Bolivar  Channel  to  Morgan's 
Gut,  a  distance  of  about  18.9  miles.  The  average  natural  depth  of  the 
bay  was  about  8^  feet,  with  a  depth  in  some  places  of  about  7  feet  The 
total  amount  expended  to  June  30, 1888,  was  9325,022^.  The  amount 
expended  during  the  year  was  $103,9  !1.94.  It  has  resulted  in  the  ex- 
cavation of  a  channel  having  an  average  depth  of  14^  feet  thtoagh 
Bedfish  Bar,  a  length  of  about  2  miles,  which,  with  some  fluctuations, 
has  been  maintained  since  1883,  and  more  recently  in  the  excavation  of 
a  channel  not  less  than  12  feet  deep  and  100  feet  wide  for  a  length  of 
about  10*  miles  from  Bolivar  Channel  to  Bedfish  Bar,  and  for  a  len^h 
of  about  7  miles  immediately  north  of  Bedfish  Bar.  The  portion  be- 
tween Bolivar  Channel  and  Bedfish  Bar  having  been  completed  aboat  a 
year  ago  has  shoaled  to  an  average  depth  of  about  11.61  feet  and  width 
of  about  100  feet.  Further  shoaling  will  doubtless  occur  throughoat 
the  channel  before  further  appropriations  are  made. 

The  work  is  not  capable  of  permanent  completion.  It  is  estimated 
that  an  annual  expenditure  of  about  $80,000  will  be  required  to  main- 
tain it. 

The  work  of  improvement  of  ship-channel  in  (Galveston  Bay  having 
reached  the  point  in  the  bay  at  which  the  southern  extremity  of  Mor- 
gan's Cut  is  located,  the  officer  in  charge,  under  instructions  from  this 
office,  called  upon  the  Buffalo  Bayou  Bhip-Channel  Company  to  execate 
its  agreement  of  January  22,  1881,  *  to  transfer  to  the  United  Sti^ies 
its  works  at  Morgan's  Point. 

Major  Ernst,  under  date  of  the  19th  September,  1889,  transmits  to 
this  office  the  correspondence  on  the  subject  between  himself  and  the 
president  of  the  company,  copies  of  which  are  herewith  submitted,  from 
which  it  will  be  seen  that  the  company  claims  compensation  for  its 
property. 

Jnly  1, 1888,  amoant  available $7,278.70 

Amoant  appropriated  by  act  of  August  11, 1888 100,000.00 

107,278.70 
Jnly  1,  1889,  amonnt  expended  doriog  fiscal  year,  exclasive  of 

liabilities  ontsUnding  Jnly  1,  1888 $48,686.27 

Jnlyl,  1889,  ontetanding  liabilities 1,046.67 

Jnly  1,  1889,  amonnt  covered  by  existing  contracts 49, 905. 71 

99,638.65 

Jnlyl,  1889,  balance  available 7,640.05 


! 


Amount  tbat  can  be  profitably  expended  in  fiscal  year  ending  Jnne  30, 1891  100, 000. 00 
Snbmitted  in  compliance  witb  requirements  of  sections  2  of  river  and 
baibor  acts  of  1866  and  1867. 

(See  Appendix  V  2.) 

3.  Trinity  Biver^  Texas. — The  present  project  for  the  improvement  of 
this  stream  was  adopted  in  1873,  and  modified  in  1889,  the  object  being 
to  afford  a  navigable  channel  6  feet  deep  through  the  bar  at  the  mouth. 
The  natural  channel  is  narrow  and  has  a  depth  of  but  3  feet  2  inches. 
The  total  amonnt  expended  to  June  30, 1888,  was  $34,500.  The  amonnt 
expended  during  the  fiscal  year  was  $35.97.  It  has  resulted  in  facilitat- 
ing the  entrance  to  the  river,  though  the  depth  over  the  bar  has  not 
been  increased.  It  is  proposed  during  the  coming  year  to  strengthen 
and  extend  the  revetment  of  the  west  side  of  the  channel  so  that  it 
shall  constitute  the  beginning  of  a  timber  jetty,  and  during  the  fiscal 

*  See  Annual  Report  Chief  of  Engineers  for  1881,  Part  II,  page  1338. 
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The  amonnt  expended  during  the  fiscal  year  ending  Jane  30, 1889, 
is  $7,239.51,  and  resulted  in  the  thorough  repair  of  the  plant,  in  rework- 
ing part  of  Homes  Bayou ;  in  closing  West  Pearl  or  Old  Biver  with 
willows,  and  the  partial  improvement  of  25  miles  of  river  from  the  head 
of  the  cut-off  to  Pool's  Bluff,  so  that  light-draught  boats  can  navigate 
a  distance  of  76  miles  from  the  mouth  up  all  the  year  round. 

Joly  1, 1888,  amount  ayuilable $9.55 

AmonDt  appropriated  by  aot  of  AngQSt  11, 1888 15,000.00 

15, 009. 55 
Joly  1, 1869,  amoQiit  expended  dnring  fiscal  year,  exolnsiye  of  liabilities 
ootstanding  July  1,  1888 7,239.51 

July  1, 1889,  balance  available 7, 770. 04 

{Amount  (estimated)  required  for  completion  of  existing  project 50, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  endine  J  nne  30,1891    30, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  S  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  B  9.) 

EXAMINATIONS  AND  SURVEYS  FOR  IMPROVEMENT,  TO  COMPLY  WITH 
REQUIREMENTS  OF  RIVER  AND  HARBOR  AOT  OF  AUGUST  11,  1888. 

The  required  preliminary  examination  of  Oulf  Port  Harbor^  Missis- 
sippi^  was  made  by  the  local  engineer  in  charge,  Major  Damrell,  and 
reported  by  him  as  not  worthy  of  improvement,  with  facts  and  reasons 
for  Bnch  opinion.  The  Chief  of  Engineers  concarring  in  the  conclasion 
reached  in  this  instance,  has  given  no  instructions  to  make  further  sur- 
vey with  the  view  to  its  improvement    (See  Appendix  B  10.) 

At  the  following  localities,  reported  by  the  local  engineer  as  worthy 
of  improvement,  and  this  conclusion  being  concurred  in  by  the  Ohief  of 
Engineers,  the  result  of  the  preliminary  examination  containing  infor- 
mation samcient  to  indicate  to  Congress  the  probable  cost  of  the  work 
required,  no  further  report  or  survey  appeared  to  be  necessary : 

1.  Bluff  Oreek^  Mississippi^  from  its  mouth  to  the  head  of  navigation. — 
Estimated  cost  of  improvement  11,000,  to  be  applied  to  removal  of  logs 
and  other  obstructions  from  channel,  and  the  removal  of  leaning  trees. 
(See  Appendix  B  11.) 

2.  Leaf  River ,  Mississippiyfrom  its  mouth  to  the  mouth  of  Bowie  Creekj 
near  the  New  Orleans  and  If ortheastem  Bailroad.— The  improvement  pro- 
posed contemplates  the  removal  of  snags,  logs,  and  gravel-bars  at  an 
estimated  cost  of  $25,000.    (See  Appendix  B  12.) 

3.  Chickasahay  Biver^  Mississippiyfrom  its  mouth  to  Enterprise. — ^This 
river  is  considered  worthy  of  improvement  by  the  removal  of  logs,  snags, 
and  overhanging  trees  from  its  month  up  to  railroad  bridge  near  Shubuta, 
at  an  estimated  cost  of  $30,000.    (See  Appendix  B  13.) 

4.  Bayou  Chitta[Bogue  Cnitto]^  Louisiana. — Estimated  cost  of  improve- 
ment $55,000  (not  including  necessary  changes  to  seven  bridges  cross- 
ing the  stream),  to  be  applied  to  securing  a  channel  for  steam  boats  by 
removal  of  snags,  logs,  overhanging  trees,  and  fish  traps,  and  the  closing 
of  the  west  mouth.    (See  Appendix  B  14.) 

The  required  preliminary  examinations  of  the  following  rivers  have 
been  made  by  Major  Damrell,  and  they  are  considered  worthy  of  im- 
provement. The  surveys  provided  for  by  the  act  have  not  been  com- 
pleted ;  the  reports  will  be  submitted  when  received : 

1.  Sipsey  River ^  Alabama^  from  the  Tomhighee  River  at  Vienna  to  Texas^ 
tctiA  a  view  of  easy  transportation  of  coal* 
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about  260  feet  per  year,  and  the  chaunel  depth  over  the  bar  varied  from 
7  feet  to  9^  feet.  The  total  amount  expended  to  June  30, 1888,  iaolad- 
ing  (9,938.93  subscribed  in  1883  by  citizens  of  Bockport  and  Corpus 
Ghristi,  was  $489,006.73.  The  amount  expended  during  the  year  was 
$57,862.61.  It  has  resulted  in  fixing  the  position  of  the  pass.  It  is 
proposed  during  the  fiscal  year  ending  June  30,  1891,  with  the  sum 
here  estimated,  to  begin  the  reconstruction  of  the  south  jetty. 

July  1,  1888,  amount  avaOable $2,182.20 

Amoant  appropriated  by  act  of  Angnst  11, 1888 100,000.00 

102, 182. 20 
Jaly  1,  1889,  amoant  expended  during  fiscal  year,  exoluslTe 

of  liabilities  outstanding  July  1,  1888 |57, 231. 11 

July  1,  1889,  outstanding  Uabilities 631.50 

57,868,61 

July  1,  1889,  balance  available 44. 319. 50 

(Amount  (estimated)  required  for  completion  of  existhig  project 1, 471, 293. 72 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1891 300,000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  V  7.) 

8.  Rarhor  at  Brazos  Santiago^  Texas, — The  present  project  for  the 
improvement  of  this  locality  was  adopted  in  1881,  the  object  bein^  to 
fix  the  position  of  the  channel  over  the  bar  at  the  entrance  and  to 
deepen  it.  In  its  natural  state  the  channel  was  shifting,  and  its  depth 
varied  from  6  feet  to  8  feet.  The  total  amount  expended  to  June  30, 
1888,  was  $188,590.23  (besides  an  appropriation  of  $6,000  in  1878  ap- 
plied to  removing  a  wreck).  It  has  resulted  in  no  useful  efifect  upon  the 
bar,  and  the  works  heretofore  constructed  have  practically  disappeared. 
The  amount  expended  during  the  year  was  $60.  It  was  applied  to 
keeping  a  record  of  commercial  statistics.  The  officer  in  charge  con- 
siders that  $600,000  is  the  least  amount  which  should  be  available  be- 
fore beginning  the  construction  of  jetties.  He  suggests  that  if  the  im- 
portance of  the  port  be  not  considered  sufficient  to  justify  so  large  an 
appropriation  the  improvement  be  deferred  for  the  present.  The 
amount  required  for  the  entire  completion  of  the  project  is  $1,071,000. 

July  1,  1888,  amount  available $33,909.77 

Amount  appropriated  by  the  act  of  August  11, 1688 2&,000.00 

Oo,  «I09«  77 
July  1, 1889,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1, 1888 (55.00 

July  1, 1889,  outstanding  liabilities 5.00 

60.00 

July  1, 1889,  balance  available 58,849.77 

Amount  (estimated)  required  for  completion  of  existing  project 1, 071, 090. 23 

Submitted  in  compliance  with  requirements  of  sections  2  oi  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  V  8.) 
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EXAMINATIONS  AND  SUEVEYS  FOB  IMPBOYEMBNT,  TO  COMPLY  WITH 
BEQUIBEMENTS  OF  THE  BIYEB  AND  HABBOB  ACT  OF  AUGUST  11, 

1888. 

The  required  preliminary  examinations  of  the  following  localities 
were  made  by  the  local  engineer  in  charge,  M^or  Ernst,  and  reported 
by  him  as  not  worthy  of  improvement,  with  facts  and  reasons  for  such 


RIVER   AND   HARBOR   IMPROVEMENTS.  207 

opinion.  The  Chief  of  Engineers,  concurring  in  the  conclusions  reached 
in  these  instances,  has  given  no  instructions  to  make  further  survey 
wil^  the  view  to  their  improvement. 

1.  Rio  Oramde  Biver,  New  Mexico j  from  Embudo  to  M  Pctso,  Texas. — 
(See  Appendix  V  9.) 

2.  For  removal  of  raft  on  OuadaUmpe  Bivery  Texas. — (See  Appendix 
V  10.) 

3.  Mouth  of  Oaney  Creek^  where  it  empties  in  Matagorda  Bay^  Texas. — 
(See  Appendix  V  11.) 

It  appearing  from  the  report  of  the  preliminary  examination  made  by 
the  local  engineer  for  removal  of  bar  at  mouth  of  Cedar  Bayou^  where 
it  empties  into  Galveston  Bay,  TexaSy  that  the  locality  is  worthy  of  im- 
provement, and  the  public  necessity  therefor  being  apparent  from  the 
facts  and  reasons  reported,  which  are  concurred  in  by  the  Chief  of  En- 
gineers, Major  Ernst  was  charged  with  its  survey,  the  results  of  which 
will  be  submitted  when  received. 

WESTERN   RIVERS. 

IMPROVEMENT  OF  RED  RIVER,  AND  OP  CERTAIN  RIVERS  IN  THE 
STATES  OP  ARKANSAS  AND  TEXAS,  AND  OF  CERTAIN  RIVERS  IN  THE 
STATES  OF  LOUISIANA,  MISSISSIPPI,  AND  TENNESSEE,  TRIBUTARY  TO 
THE  MISSISSIPPI— WATER  GAUGES  ON  THE  MISSISSIPPI  AND  ITS 
PRINCIPAL  TRIBUTARIES. 

Officer  in  charge.  Gapt  J.  H.  Williard,  Corps  of  Engineers.  Division 
Engineer,  Col.  C.  B.  Comstock,  Corps  of  Engineers. 

1.  Bed  Biver^  Louisiana  and  Arkansas. — The  present  improvement 
was  begun  in  1872.  At  that  time  navigation  above  Shreveport,  La., 
was  almost  impossible  on  account  of  the  great  raft.  Low-water  navi- 
gation betwe^i  Shreveport  and  Grand  Ecore,  La.,  was  affected  seriously 
by  the  gradual  enlargement  of  Tone's  Bayou  outlet,  which  depleted  the 
main  channel  of  the  river  below.  The  entire  river  from  Fulton,  Ark., 
to  its  mouth  was  greatly  obstructed  by  snags,  sunken  logs,  wrecks, 
leaning  trees,  etc.,  and  the  channel  at  the  falls  at  Alexandria,  La.,  was 
insufficient  for  the  demands  of  commerce. 

The  project  has  contemplated  the  removal  of  the  great  raft,  the  closure 
of  Tone's  Bayou,  the  removal  of  snags  and  other  obstructions,  opening 
a  channel  through  the  falls  at  Alexandria,  increasing  the  depth  of  chan- 
nel at  shoal  places,  and  improving  Alexandria  Harbor. 

The  work  from  1872  to  the  end  of  the  fiscal  year  1888  consisted  of  the 
removal  of  the  raft,  preventing  its  reforming,  and  clearing  the  river  of 
obstructions.  The  excavation  at  the  falls  of  Alexandria  was  practically 
completed.  The  work  for  the  protection  of  Alexandria  Harbor  was  com- 
pleted according  to  the  project  as  far  as  the  funds  available  would  per- 
mit. This,  in  connection  with  the  dam  at  the  lower  falls,  has  been  of 
some  benefit  to  the  river  bank  at  Alexandria.  The  amount  expended 
to  Jane  30, 1888,  was  $800,158.17. 

In  the  past  year  snag-boat  operations  have  been  continued  when  the 
stages  of  water  would,  allow  advantageous  work.  The  river  has  been 
at  a  good  boating  stage  the  greater  portion  of  the  time,  and  this,  coupled 
with  the  work  performed,  has  rendered  navigation  good  and  compara- 
tively safe,  except  for  a  period  of  less  than  six  weeks.  As  soon  as  the 
water  reaches  a  low  stage  a  large  amount  of  work  will  be  needed,  as  the 
banks  will  cave  and  slide  as  the  river  falls,  and  the  snags  and  stumps 
in  the  channel  wiU  become  dangerous  to  navigation. 
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The  act  of  August  11, 1888,  provided  for  Gontinuing  work  in  Oypress 
Bayou  and  tbe  lakes  between  Shreveport,  La.,  and  Jefferson,  Tex.,  aod 
in  Bayou  Dorcheat  (tributaries  of  Bed  Biver),  by  allotments  of  $5,000 
for  each  of  these  water-ways  from  the  appropriation  for  this  river. 
Heretofore,  these  have  been  provided  for  under  separate  h^tds  of  ap- 
propriation. Twelve-Mile  Bayou,  on  the  Cypress  Bayoa  roate,  was 
cleared  of  obstructions  in  May,  and  the  remaining  work  onder  the 
project  for  this  stream,  i*  e.,  the  removal  of  stamps  from  the  channel 
through  Sodo  and  Fairy  lakes  and  a  small  amount  of  dredging,  will  be 
done  as  soon  as  practicable.  Work  in  the  Dorcheat  line,  begun  in  May. 
was  still  in  progress  at  the  end  of  the  year,  but  probably  will  be  finished 
in  August. 

Survey  of  Red  River, — This  was  begun  in  1886  and  continued  until 
March,  1887,  when  the  available  funds  were  exhausted,  the  field  work 
having  been  carried  from  Pulton,  Ark.,  to  Gaspiana  Landing,  La.,  44 
miles  below  Shreveport.  Operations  were  resumed  in  February,  18  9, 
and  a  precise  level  line  has  been  run,  along  the  railroad,  from  the  Coast 
and  Geodetic  Survey  bench  at  Delta  to  Shreveport,  La.,  connectinp^  tbe 
survey  with  that  of  the  Mississippi ;  the  survey  from  Fulton,  Ark.,  to 
Shreveport'  has  been  gone  over  and  permanent  bench-marks  and  triauga* 
lation  monuments  set.  From  Shreveport  precise  levels  and  tertiary  tri- 
angulation  have  been  carried  down-stream  for  G2^  miles.  This  work 
will  be  continued  to  the  mouth,  placing  benches  and  monuments  at 
points  selected  for  secondary  triangulation,  making  a  close  topographic 
and  hydrographic  survey  on  the  way.  The  survey  will  then  be  com- 
pleted by  secondary  triangulation  from  the  Atchatalaya  Biver  to  Ful- 
ton, Ark.,  connecting  with  the  Coast  Survey  and  Mississippi  Biver 
system. 

July  1,  188B,  amennt  available $1,841.83 

Amonnt  appropriated  by  act  of  August  11,  1888 100,000,00 

101, 841.  KJ 

Jnly  1.  1889,  amonnt  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1888 tSS.WaSG 

July  1,  1889,  outstanding  liabilities 125.80 

39,074.75 

July  1,  1889,  balance  ayailable 62,767.08 


\ 


Amount  that  can  be  profitably  expended  in  fiscal  Tear  endi  ng  June  30, 1891  100, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
barbor  acts  of  1866  and  1867. 

(See  Appendix  W  1.) 

2.  Cypress  BayoUj  Texas  and  Louisiana. — ^This  improvement  includes 
the  whole  navigable  channel  from  Shreveport,  La.,  to  Jefferson,  Tex., 
via  Twelve  Mile  Bayou,  Sodo  and  Fairy  lakes,  and  Cypress  Bayou. 

The  first  project  consisted  in  cutting  and  dredging  a  high- water  chan- 
nel  from  Jeti'erson  to  Red  River,  which  was  completed  in  1880,  at  a  cost 
of  $94,000. 

The  act  of  Augusts,  1886,  appropriated  $18,000  "to  complete  the 
improvement  The  project  for  application  of  this  amount  contem- 
plated rebuilding  the  dredge  formerly  used  on  this  work,  and  by  means 
of  this  boat  to  straighten  and  mark  the  present  channel,  remove  stumps 
therefrom,  and  reopen  cuts  by  dredging. 

The  amount  expended  upon  the  latter  project  to  June  30,  1888,  was 
$17,661.71,  with  which  the  dredge  was  rebuilt  and  the  work  in  Cypress 
Bayou  proper,  which  included  the  principal  amount  of  dredging,  com- 
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pleted.  That  remainiDg  to  be  done  waB  straightening  and  clearing  the 
channel  of  stamps  through  the  lakes  to  Shreveport  at  a  cost  of  f  7,500. 

The  act  of  Augast  11, 1888,  provided  $5,000  for  continuing  this  work 
from  the  amount  appropriated  for  '^improving  Bed  Biver,  Louisiana 
and  Arkansas,"  and  the  work  is  reported  under  this  head. 

The  balance  available  July  1, 1888,  has  been  expended  in  connection 
with  this  allotment. 

July  1, 1888,  amount  available $338.29 

July  1,  1889,  amount  expended  dniing  fiscal  year 33t^.29 

(See  Appendix  W  2.) 

3.  Ouachita  oomL  Black  Bivers^  Arkansas  and  Louisiana. — The  im- 
provement of  Ouachita  Biver  was  begun  in  1871.  Black  Biver,  the 
connecting  stream  between  Ouachita  and  Bed  rivers,  was  added  under 
the  same  head  of  appropriation  by  the  act  of  1884.  The  present  pro- 
ject contemplates  the  removal  of  wrecks,  logs,  snags,  leaning  trees, 
etc.,  obstructing  navigation,  and  the  improvement  of  shoal  places  be- 
tween Camden,  Ark.,  and  the  mouth  of  the  Black  Biver.  The  original 
project  contemplated  improvement  by  a  system  of  locks  and  dams,  but 
was  abandoned  in  1874  on  account  of  its  cost  and  doubtful  utility. 

The  amount  expended  under  present  project  to  June  30, 1888,  was 
$193,912.13.  Besides  the  removal  of  obstructions,  an  increased'depth 
of  from  12  inches  to  over  3  feet  was  gained  at  some  of  the  shoal  places. 

Besumption  of  operations  in  these  streams  was  delayed  by  various 
causes,  and  nothing  has  been  done  for  their  improvement  during  the 
fiscal  year.  A  light  snag-boat  was  purchased  and  fitted  up  with  ma- 
chinery, etc.,  at  a  cost  of  93,432.21,  under  provision  of  the  act  of  August 
11, 1888,  and  $732.82  has  been  expended  for  outfit  of  snag-boats.  It 
is  proposed  to  expend  the  available  balance  in  operating  the  snag-boats 
during  low  water  this  summer  and  fall. 

No  estimate  for  permanent  improvement  can  be  submitted,  as  ob- 
structions are  forming  continually. 

AmoQnt  appropriated  by  aot  of  AHgiMt  11,1888. $20,000.00 

Jnly  1,  1889,  amonnt  expended  daring  flacal  year 4, 1G5.0:$ 

Jnly  1, 18^,  balanee available * 15,aM.97 

Amonnt  that  can  be  profitably  expended  in  fiscal  year  ending  Jnne  30, 1891    20, 000.  ( 0 
Sobmitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acta  of  1866  and  1867. 

(See  Appendix  W  3.) 

4.  Ottachita  Biver,  Arkansas^  above  Camden. — This  is  a  new  work. 
The  project,l)ased  on  examination  made  in  1887,  contemplates  removing 
snags,  cutting  leaning  timoer,  and  building  brush  dams  at  the  shoals 
between  Camden  and  Arkadelphia,  Ark.,  at  an  estimated  cost  of  $9,000. 

The  river  and  harbor  act  of  August  11, 1888,  appropriated  (9,000 
to  complete  the  work,  which  will  be  applied  to  carrying  out  the  project 
during  the  low-water  season  this  summer  and  autumn. 

Amoaot  appropriated  by  act  of  August  11, 1888 f9,000 

July  1, 18«9,  balance  available 9,000 

(See  Appendix  W  4.) 

5.  Bayou  WArhonne^  Louisiana. — The  project  for  this  improvement 
was  adopted  in  1884,  and  contemplates  the  removal  of  snags,  lo^s, 
wrecks,  leaning  trees,  etc.,  obstructing  navigation  from  Stein's  Blufl'  to 
the  mouth,  42}  miles,  at  an  estimated  cost  of  $15,000. 

jfijjG  89 14 
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The  amoant  expended  to  June  SO,  1888,  was  $7fiOO,  which  resulted  in 
the  removal  of  obstrnctions  from  aboat  one-half  of  that  part  of  the 
stream  in  which  improvement  is  contemplated. 

In  the  past  fiscal  year  operations  were  not  commenced  until  June  18, 
after  which  date  a  light  snag-boat  and  chopping  party  were  employed 
in  removing  obstructions,  paying  especial  attention  to  the  upper  part, 
in  which  no  work  had  been  done  before.  It  is  probable  that  the  avail- 
able balance  will  be  expended  by  August  1. 

The  work  is  not  permanent,  as  new  obstructions  are  forming  con- 
tinually. 

Amonnt  appropriated  by  act  of  Aagnat  11, 1888 |2,000.00 

Jnly  1,  1889,  amonnt  expended  during  fiscal  year,  exclnsive  of  liabilities 
oiitotanding  Jnly  1,  1888 1,000.00- 

July  1,  1889,  balance  available 1,000.00 

{Amonnt  (estimated)  reanired  for  completion  of  existing  project 6, 000. 00 
Amonnt  that  can  be  prontably  expended  in  fiscalyear  ending «l  one  30,1891      4, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  rirer  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  W  5.) 

6.  Little  Biver,  Louisiana. — ^This  is  a  new  work.  The  project  is  based 
upon  an  examination  made  in  1887,  which  contemplated  the  improve- 
ment of  the  portion  of  the  stream  between  Catahoula  Lake  and  Black 
lidver  by  the  removal  of  sunken  logs  and  leaning  timber,  at  an  esti- 
mated cost  of  $2,500. 

The  act  of  August  11, 1888,  appropriated  $2,500  for  this  purpose. 

A  light  snag-boat  and  chopping  party  were  employed  in  removing 
the  obstructions  from  May  23  to  June  13,  when  operations  were  sus- 
pended by  high  water.  The  available  balance  will  be  applied  to  com- 
pleting the  project  during  extreme  low  water. 

Amonnt  appropriated  by  act  of  Angnst  11,  1888 t2,500.00 

Jnly  1,  1889,  amount  expended  dunng  fiscal  year $1,701.60 

July  1,  1889,  outstanding  liabUities 6.67 

1,708.27 

July  1, 1889,  balance  available 791.73 

(See  Appendix  W  6.) 

7.  Bayou  Bartholomew^  Louisiana  and  ArJcansas. — This  improvement 
was  begun,  in  1881,  the  project  contemplating  the  removal  of  wrecks, 
snags,  overhanging  timber,  etc,  obstructing  navigation  between  Baxter, 
Ark.,  and  the  mouth,  a  distance  estimated  to  be  213  miles. 

The  amount  expended  to  June  30, 1888,  was  $23,000.  The  work  had 
extended  nearly  over  the  entire  portion  of  the  bayou  included  in  the 
project  and  lessened  the  dangers  of  navigation.  Before  the  improve- 
ment commenced  three  months  was  the  average  duration  of  the  navi- 
gable season.  Now  it  lasts  six  months  and  boats  make  trips  in  about 
one-third  less  time.  Freight  rates  have  been  reduced  about  33§  per 
cent 

Nothing  was  done  during  the  fiscal  year,  but  it  is  intended  to  employ 
the  snag-boat  and  party  working  in  Bayou  D'Arbonne  at  the  close  of 
the  year  on  this  improvement  as  soon  as  practicable. 

Permanent  improvement  can  not  be  secured,  as  new  obstructions  are 
forming  continually. 

Amount  appropnated  by  act  of  August  11,1888 $5,000.00 

July  1,  18t«),  balance  available  .,,•,,.,,„,„,.,,,•,.,,,,„ 5,000,00 
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Amonnt  that  can  be  profitably  expended  in  fiscal  year  ending  Jnne  30, 18U1    $5, 000. 00 
Snbmitted  in  compliance  with  reqniremente  of  sectiona  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  W  7.) 

8.  Bayou  Boeufj  Louisia/na. — ^The  project  for  improvement  of  this 
bayoa  was  adopted  in  1881,  and  contemplated  the  removal  of  snags,  logs, 
leaning  timber,  etc,  obstructing  navigation  between  Wallace's  Land- 
ing and  its  mouthy  a  distance  of  280  miles.  An  examination  of  three 
ODtlets  of  the  bayoa  near  Point  Jefferson,  La.,  was  made  in  1884,  and 
their  closure  recommended  at  a  cost  of  $8,500. 

The  amount  of  expenditures  and  outstanding  liabilities  to  June  30, 
1888,  was  $18,482.75.  The  removal  of  obeCkructions  enabled  boats  to 
run  to  Point  Jefferson,  19  miles  below  Wallace's,  during  high- water. 
Outlet  No.  1  was  closed. 

During  the  fiscal  year  1888-'89  outlets  Nos.  2  and  3  were  closed,  and 
the  sand  bar  at  Point  Jefferson  is  washing  away  rapidly.  Had  the 
Outlets  remained  open  the  water  ultimately  would  have  left  the  main 
channel  and  navigation  in  Bayou  Boeuf  would  have  been  destroyed.  A 
chopping  party  and  light  snag-boat  were  employed  in  removing  ob- 
structions from  Point  Jefferson  to  the  mouth,  putting  the  bayou  in  fair 
navigable  condition  for  the  present. 

It  is  proi)Osed  to  apply  Hie  available  balance  to  continuing  this  work. 
No  permanent  improvement  can  be  secured,  as  new  obstructions  are 
added  from  time  to  time.  The  appropriation  herein  asked  for  can  be 
expended  profitably  in  clearing  the  banks  of  timber,  building  brush 
wing-dams  to  scour  the  bars,  and  removing  shore-slides  and  logs  and 
snags  firom  the  channel. 

Jnly  ly  1888,  amonnt  available • $197.65 

Amonnt  appropriated  by  act  of  Angnst  11, 1888 / 6, 000. 00 

6. 197. 25 
Jnly  1,  1889,  amonnt  expended  dnring  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1888 5,219.73 

Jnly  1, 1889,  balance  available 977.52 
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Amonnt  that  can  be  profitably  expended  in  fiscal  vear  ending  J  une  30, 1891     7, 500. 00 
Snbmitted  in  compliance  with  requirements  of  sections  2  of  nver  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  W  8.) 

9«  Tensa$  Biver  and  Bayou  Macon^  Louisiana, — The  project  for  im- 
provement of  Tensas  Biver  was  adopted  in  1881,  and  contemplated  the 
removal  of  logs,  snags,  leaning  timber,  etc.,  obstructing  navigation 
from  Dallas  to  its  mouth,  about  180  miles,  at  an  estimated  cost  of 
$23,000.  Bayou  Macon,  a  tributary,  was  added  under  the  same  head 
of  appropriation  by  act  of  1884,  and  the  project  contemplates  the  re- 
moval of  the  same  class  of  obstructions  as  in  Tensas  from  Floyd  to  its 
mouth,  about  130  miles,  at  an  estimated  cost  of  $17,000. 

The  amount  expended  to  June  30, 1888,  was  $11,000,  $7,000  of  which 
had  been  applied  to  improvement  of  Tensas  Biver  and  the  balance  to 
Bayou  Macon. 

During  the  fiscal  year  a  light  snag-boat  and  chopping  party  were 
employed  in  Bayou  Macon  February  1  to  April  14,  and  in  Tensas  Biver 
April  15  to  22.  Work  in  the  former  extended  from  Floyd  to  its  mouth ; 
in  the  latter  it  was  confined  to  a  stretch  about  25  miles  in  length. 
Steamboat  men  speak  well  of  the  results,  the  master  of  the  largest 
boat  running  in  these  streams  stating  that  the  run  from  mouth  of  Ma- 
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COD  to  Floyd  and  retom  has  been  shortened  12  hoars.    The  amoants 
expended  were^  $4,343.99  in  Bayou  Macon  and  $425  in  Tensas  Bi^er. 

The  work  is  not  permanent,  as  new  obstructions  are  forming  contin- 
ually. 

Amount  appropriated  by  act  of  Ao^t  11,1888 $5,000.00 

July  1,  1889,  amount  expended  doriDg  fiscal  year 4,768.99 

Jnly  1, 1889,  balance  available 831.01 

{Amonnt  (estimated)  required  for  completion  of  existing  project 24, 000. OO 

Amountthat  can  be  profitably  expended  in  fiscal  year  enmog  Jane  30, 1891  10, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  W  9.) 

10.  Bayous  Bondeway  cmd  Vidal^  Lottisianay  by  removing  obstrucH^ns, — 
This  is  a  new  work.  The  project,  based  upon  an  examination  made  in 
1887,  contemplated  the  removal  of  obstructions,  chiefly  leaning  trees, 
from  the  canal  and  the  part  of  Bayou  Yidal  which  would  remain  open 
from  the  lake  to  the  line  of  the  levee  proposed  to  be  erected  by  State 
authority  north  of  Lake  Palmyra,  etc.,  at  an  estimated  cost  of  $1,006. 

The  river  and  harbor  act  of  August  11, 1888,  appropriated  $1,U00  for 
this  purpose,  and  the  work  was  completed  in  accordance  with  the  pro- 
ject during  the  fiscal  year. 

The  canal  is  claimed  by  owners  of  the  land  through  which  it  runs, 
who  propose  to  charge  tolls  on  steam-boats  passing  through  it,  and  the 
engineer  officer  in  charge  recommends  that  $2,000  additional  be  ex- 
pended in  reopening  the  old  bayou,  to  save  the  steam-boat  interest  firom 
such  imposition. 

Amount  appropriated  by  act  of  Au^st  11, 1888. $1,000.00 

July  1, 1889,  amount  expended  during  fiscal  year 1,000.00 

Amount  that  can  be  profitably  expendedln  fiscalyear  ending  June  30, 1891      2 ,  000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  W  10.) 

11.  Big  Black  Biver^  MississippL — ^The  project  for  this  improvement 
contemplated  the  removal  of  sna^s,  logs,  wrecks,  and  leaning  trees  ob- 
structing navigation  between  the  mouth  and  Cox's  Ferry,130  miles  above, 
at  an  estimated  cost  of  $32,000.  Such  improvement  can  not  be  perma- 
nent, as  new  obstructions  are  added  from  time  to  time. 

The  first  appropriation  for  this  work,  by  act  of  1884,  was  applied  to 
removing  obstructions  in  the  75  miles  above  the  mouth.  No  work  has 
been  done  since. 

The  appropriation  in  the  act  of  1886  contained  the  following  proviso : 
"  No  part  of  this  appropriation  shall  be  used  until  the  State  of  Missis- 
sippi shall  have  first  caused  the  bridges  south  of  the  Yicksburg  and 
Meridian  Eailroad  to  be  so  construct^  as  not  to  obstruct  the  naviga- 
tion of  said  stream.''  This  requirement  has  not  been  complied  with 
yet. 

July  1,  1888,  amount  available 95,000.00 

July  1,  1889,  balance  available 5,000.00 

Amount  (estimated)  required  for  completion  of  existing  project 22, 000.  OQ 

Submitted  in  compliaDce  with  requiren^ents  of  sections  2  of  river  f^nd 
harbor  acts  of  1866  and  1867. 

(See  Appendix  W  11,) 


\ 


\ 
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12.  Yazoo  River ^  MisaisHppi. — ^Work  in  this  river  was  begun  in  1873 
by  removing  the  wrecks  of  eleven  steam-boats  sunk  during  the  war. 
The  project  contemplates  the  removal  of  wrecks,  logs,  snags,  leaning 
trees,  etc.;  which  obstruct  the  channel  throughout  the  entire  length  of 
the  stream.  No  permanent  improvement  can  be  effected,  as  each  flood 
brings  new  obstructions  into  the  river,  and  others  are  added  by  sliding 
banks,  etc. 

The  amount  expended  to  June  30, 1888,  was  $157,006.56.  The  large 
number  of  wrecks  and  natural  obstructions  which  limited  navigation  of 
the  stream  had  been  removed  to  such  an  extent  that  the  river  was  navi- 
gable from  its  head  to  its  mouth  the  entire  year. 

In  the  past  fiscal  year  $20,551.18  has  been  expended  for  repairing 
the  snag-boat  Meigs^  and  for  operations  of  this  boat  in  January,  May, 
and  June.  By  the  terms  of  the  act  of  August  11, 1888,  $8,000  shall  be 
used  for  constructing  a  pumping  dredge-boat,  and  it  is  probable  that 
the  balance  available  for  removing  snags,  etc.,  will  be  expended  by  the 
end  of  October,  1889. 

July  1,  1988,  amount  avaUable 1993.44 

Amount  appropriated  by  act  of  Au£^at  11, 1888 32,000.00 

32, 993. 44 

July  1,  1889,  amount  expended  during  fiscal  year,  exolnsiye  of  liabilities 
outstandingJuly  1,1888 20,551.18 

July  1,  188»,  balance  available 12,442,26 

(  Amount  that  can  be  profitably  expended  in  fiscal  year  endbig  June30,lH91    50, 000. 00 
<  Submitted  in  compliance  with  requirements  of  sections  2  of  riyer  uiid 
(     barbor  acts  of  1866  and  1867. 

(See  Appendix  W  12.) 

IS.  Tchula  LaJcej  Mississippi, — ^The  project  for  this  improvement  was 
adopted  in  1881,  and  contemplated  the  removal  of  Bn:ig.s,  logs,  leaning 
timber,  etc.,  obstructing  navigation^  to  enable  light-dranght  steam- 
boats to  enter  the  lake  earlier  in  the  season. 

The  amount  expended  to  June  30,  1888,  was  $8,999.22. 

In  the  past  fiscal  year  a  snag-boat  was  employed  from  February  1  to 
19  in  removing  the  heavier  obstructions.  The  amount  expended  was 
$1^79.35.  The  available  balance  will  be  applied  to  clearing  the  banks 
of  timber  and  brush,  etc.,  so  far  as  practicable  with  the  amount. 

ISo  permanent  improvement  can  be  efEbcted,  as  new  obstructions  are 
forming  continually. 

July  1, 1888,  amount  available $0.78 

Amountappropriatedbyactof  August  11, 1888 3,000.00 

3, 000. 78 
July  1, 1889.  amount  expended  during  fiscal  year,  ezelnsiYe  of  liabilities 
out-etanding  July  1, 1888 I,;«r79.35 

July  1, 1889,  balance  available 1,721.43 


i 


Amonntthatcan  be  profitably  ezpendedinfiscalyearendingJune30,1891      6, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  W  13.) 

14.  TaUdhatohee  River ^  Mississippi. — This  improvement  was  begun 
in  1879.  The  project  contemplated  the  removal  of  snags,  sunken  logs, 
and  leaning  timber  obstructing  low- water  navigation  below  mouth  of 
Uoldwater  Biver,  a  distance  of  165  miles^  and  tiie  removal  of  a  wreck 
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lying  in  the  channel  8  miles  above  the  month.  The  estimated  cost  of 
such  improvement  was  $40,000. 

The  amount  expended  under  this  project  to  Jnne  ^,  1888,  was  $27,500, 
and  there  had  been  expended  above  mouth  of  Gold  water  $10,000.  Be- 
fore improvement  the  river  fh)m  mouth  of  Ooldwater  to  Yazoo  River 
was  navigable  about  six  months  of  the  year.  Boats  from  the  Yazoo 
now  run  to  Sharkey's  Landing,  100  miles  above  the  mouth,  the  entire 
year. 

The  snag-boat  Meigs  commenced  operations  in  this  stream  in  May, 
1889,  and  continued  in  June  until  interrupted  by  high  water.  Work 
will  be  resumed  as  soon  as  the  water  falls  sufficiently,  and  the  availa- 
ble balance  will  be  expended  by  October. 

Many  dangerous  obstructions  remain,  and  others  caused  by  sliding 
and  caving  banks  are  forming  continually.  The  amount  estimated  for 
can  be  profitably  expended  during  the  fiscal  year  ending  Jnne  30, 1891, 
in  removing  obstructions  from  the  channel  and  in  clearing  the  banks. 

Amonnt  appropriated  by  act  of  Aa^ast  11,  1888 $5,000.00 

July  1,  1889,  amount  expended  during  fiscal  year,  exclasive  of  liabilities 
outstanding  July  1,  1«88 2, 04a  11 

July  1,  1889,  balance  available 2,951.89 


< 


'  Amount  (estimated)  required  for  completion  of  existing  project 17, 500. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  HO,  1891     10. 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  an4 
harbor  acts  of  1866  and  1867. 

(See  Appendix  W  14.) 

15.  SteeU^s  Bayou,  Mississippi, — The  project  for  this  improvement  con- 
templates the  removal  of  snags,  logs,  stumps,  leaning  trees,  etc,  ob- 
structing high- water  navigation. 

The  amount  expended  to  June  30, 1888,  for  this  purpose  was  $4,699.20. 
A  steam-boat  was  employed  16  days  in  February,  1889,  removing  ob- 
struction, and  then  withdrawn  on  account  of  high  water.  The  amount 
expended  was  $2,130.15.  The  balance  available  will  be  applied  to  re- 
moving obstructions  from  the  lower  part  of  the  bayou. 

July  1,  1888,  amount  available $300.80 

Amount  appropriated  by  act  of  August  11,  1888 2,500.00 

2,800.80 

July  1, 1888,  amount  expended  during  fiscal  year,  exclasive  of  liabilities 
outstanding  July  1,  1888 2,130.15 


July  1, 1889,  balance  available 670.65 


\ 


Amonnt  that  can  be  profi  tably  expended  in  fiscal  year  ending  Jane  30,1891      5, 000. 00 
Submitted  in  compliance  with  requirements  of^ sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  W  15.) 

16.  Big  Sunflower  River^  Mississippi. — The  project  for  improving  this 
stream  was  adopted  in  1879,  and  contemplated  building  wing-dams  to 
scour  a  channel  of  from  3  feet  to  40  inches  over  the  bars,  and  the  removal 
of  snags,  sunken  logs,  and  leaning  timber  obstructing  navigation,  at 
an  estimated  cost  of  $66,000. 

The  amount  expended  to  June  30,  1888,  was  $47,000.  Obstructions 
were  removed  and  an  increased  depth  of  channel  of  from  18  inches  to 
3J  feet  gained  at  the  bars  where  dams  had  been  built.  When  work 
was  begun  in  1879  the  stream  was  navigable  about  six  months  in  the 
year.    During  1888-'89  it  was  navigable  all  the  year. 
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Id  the  past  fiscal  year  the  removal  of  obstractions  and  construction 
of  dams  were  carried  on  from  June  7  until  the  en<l  of  the  mouth  by 
means  of  a  steam-boat  hired  for  the  purpose.  This  work  will  be  con- 
tinued, and  the  funds  probably  will  be  exhausted  by  the  end  of  July, 
1889. 

Amount  appropriated  by  act  of  Augast  11,  1888 (5,000.00 

Jnly  1,  1889,  amoant  expended  danng  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1888 3,243.73 

Julyl,  1889,  balance  available 1,756.27 


< 


'Amoant  ^eetimated)  reqnired  for  completion  of  existing^  project 14, 000. 00 

Amoant  that  can  beprontably  expended  in  fiscal  year  ending  June  30,1891  10, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  W  16.) 

17.  BigHatcheeBiveTj Tennessee. — Thisimprovement was begunin  1880. 
The  project  contemplated  the  removal  of  logs,  snags,  leaning  timber, 
etc.,  obstructing  navigation  from  Bolivar,  Tenn.,  to  the  mouth,  about 
240  miles,  to  render  that  portion  of  the  river  navigable  for  light-draught 
boats  throughout  the  year.  The  improvement  will  not  be  permanent, 
as  new  obstructions  form  from  time  to  time. 

Before  improvement  navigation  was  virtually  suspended  by  reason 
of  the  obstructions.  The  amount  expended  to  June  30, 1888,  was  $22,000, 
rendering  the  river  navigable  about  seven  months  of  the  year. 

Dnring  the  fiscal  year  a  chopping  party  expended  $1,989.02  in  re- 
moving obstructions  in  the  55  miles  above  Bialto.  The  avaihible  balance 
will  be  applied  to  the  removal  of  logs  and  snags  from  the  channel. 

Economy  would  be  subserved  by  expending  in  one  season  an  amount 
sufficient  to  clear  the  river  of  obstructions,  so  as  not  to  require  further 
work  tor  several  years.  Ten  thousand  dollars  can  be  applied  profitably 
to  this  purpose  during  the  fiscal  year  ending  June  30, 1891. 

Amount  appropriated  by  act  of  Angnst  11, 1888 |5, 000. 00 

July  1,  1869,  amount  expended  dnring  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,1888 1,989.02 

Jnly  1, 1889,  balance  available 3,010.98 


i 


Amoanttbatcanbeprofitablyexpendedinfiscalyearendinj;  June30, 1891    10, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  W  17.) 

18.  Forked  Deer  Biverj  Tennessee. — Work  in  South  Fork  was  begun  in 
1883.  The  prelect  contemplated  the  removal  of  snags,  logs,  leaning 
timber,  etc.,  obstructing  navigation  from  the  mouth  to  Sharon,  about 
114  miles  above,  at  an  estimated  cost  of  $19,250.  Operations,  however, 
were  extended  to  Jackson,  the  head  of  navigation,  81  miles  above 
Sharon.  The  work  is  not  permanent,  as  obstructions  are  added  from 
time  to  time. 

The  amount  expended  on  the  South  Fork  to  June  30,  1888,  was 
$10,000. 

The  act  of  August  11, 1888,  appropriated  $2,500  for  continuing  im- 
provement of  South  Pork,  $4,500  for  the  North  Fork,  below  Dyers- 
burgh,  and  $2,500  for  the  main  river  below.  The  removal  of  snags,  logs, 
leaning  timber,  etc.,  was  carried  on  in  all  three  streams  during  the  fiscal 
year,  but  high  water  interfered  greatly  with  operations  in  the  main 
river.  The  amounts  expended  were  $2,500  in  South  Fork,  $3,862.85  in 
'SmOx  Fork,  and  $1,616.36  in  main  river.    Total,  $7,979.21. 
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On  accouDt  ot  the  numerous  bridges  obstruoting  South  Fork  no  fur- 
ther improvement  is  deemed  advisable  at  present,  and  after  expendio^ 
the  balance  available  for  North  Fork  nothing  further  should  be  reqaired 
in  it  for  several  years,  or  until  the  main  river  has  been  put  in  equally 
good  condition.  The  obstructed  condition  of  the  latter  prevents  navi- 
gation of  the  two  forks  for  at  least  three  months  of  the  year,  and  $5^000 
can  be  expended  profitably  in  one  season's  work  in  the  main  stream. 

Amount  appropriated  by  act  of  Aug[ii8t  11,1888 $9,500.00 

July  1,  18bU,  amount  expended  during  fiaoal  year,  ezckiBive  of  liabilities 
outstanding  July  l,li«8 7,979. 21 

July  1, 1889,  balance  available 1,520.79 

C  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June30, 1891      5,  OOO.  00 
<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  W  18.) 

19.  Water-gauges  on  the  Miasiss^^  River  and  its  principal  tributa- 
ries.— Section  5252  Bevised  Statutes  authorizes  and  directs  the  Secre- 
tary of  War  to  have  water-gauges  established  and  daily  obserrations 
made  of  the  rise  and  fall  of  the  Lower  Mississippi  Biver  and  its  chief 
tribntaries  at  or  in  the  vicinity  of  certain  points  named,  and  at  snoli 
other  places  as  he  may  deem  advisable. 

The  gauges  were  established  in  1871,  and,  with  a  few  exceptions,  a 
complete  record  of  the  daily  readings  at  all  stations  has  been  obtained 
from  January,  1872.  to  the  present  time.  By  the  terms  of  the  statute 
the  sum  of  $5,000  was  to  be  available  annually  for  these  gauges.  This 
amount,  however,  has  not  been  appropriated  regularly,  and,  aa  reported 
heretofore,  it  has  been  difficult  to  make  the  work  continuous  on  this  ac- 
count.   The  amount  expended  to  June  ^,  1888,  was  $67,100. 

During  the  fiscal  year  observations  were  continued  at  all  the  gauges, 
and  inspections  and  repairs  made  when  the  stages  of  water  would  per- 
mit. Nearly  all  the  gauges  require  rebuilding,  and  this  work  will  be 
done  as  soon  as  the  water  falls  sufficiently. 

It  is  recommended  that  additional  gauges  be  established  at  Fulton 
and  Garland,  Ark.,  and  Shreveport,  La.,  on  Bed  Biver. 

Section  6  of  the  river  and  harbor  act  of  August  11, 1888,  provides  a 
permanent  appropriation  ^^for  the  purpose  of  securing  the  uninter- 
rupted gauging  of  the  waters  of  the  Lower  Mississippi  Biver  and  its  trib- 
utaries.'' 

Amount  appropriatedby  act  of  Aoffost  11, 1888 |9,600.00 

July  1, 1889,  amount  expended  donng  fiscal  year,  exditfllve  of 

liabUitiee  outstanding  July  1, 1888 #7,133.71 

July  1, 1889,  amount  aUotted  fi>r  gaogings  at  St.  Paul 900.00 

8, 033. 71 

July  1, 1889,  balance  available 1,566.29 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,  1891 
(providedforby  act  of  August  11, 1888) 9,600.00 

(See  Appendix  W  19.) 

EXAMINATIONS  FOB  IMPBOVEMENT,  TO  COMPLY  WITH  REQUIBEMBNTS 
OF  THE  BIVEB  AND  HABBOB  AOT  OF  AUGUST  11,  1888. 

The  required  preliminary  examinationa  of  the  following:  loealities  were 
made  by  the  local  engineer  in  charge,  Captain  Willard,  and  reported 
by  him  as  not  worthy  of  improvement,  with  facts  and  reasons  for  snch 
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opinion.  The  Ohief  of  Engineers,  concuning  in  the  condaBions  reached 
in  these  iu8tance<8,  has  given  no  instructions  to  make  farther  sorvey 
with  the  view  to  their  improvement: 

1.  Bogus  Phdiiaj  Mi88is9ippij  eipeeially  the  part  hnaipn  as  the  Narrows^ 
with  view  to  its  improvement — (See  Appendix  W  20.) 

2.  Bayou  Dorcheatj  Louisiana^  from  Lake  Bisteneau  to  the  Arkansas 
2in6.— (See  Appendix  W  21.) 

The  required  preliminary  examination  of  Ouachita  Biver^  Louisiana 
and  ArkansaSy  from  its  mouth  to  head  of  navigation^  to  determine  the  ad- 
f^isabiUty  and  probable  cost  of  its  permanent  improvement^  was  made  by 
the  local  engineer  in  charge,  Gaptain  Willard,  and  reported  by  him  as 
not  worthy  of  permanent  improvement,  but  worthy  of  farther  improve- 
ment under  the  adopted  project,  with  facts  and  reasons  for  such  opin- 
ion. The  Chief  of  Engineers,  concurring  in  the  couclasions  reached  in 
this  instance,  has  given  no  instructions  to  make  farther  survey.  (See 
Appendix  W  22.) 

IMPROVEMENT  OF  ARKANSAS  RIVER;  OF  RIVERS  IN  THE  STATE  OF 
ARKANSAS,  AND  THE  BLAOE,  BT.  FRANOIS,  AND  LITTLE  RIVERS,  IN 
ARKANSAS  AND  MISSOURI. 

Officer  in  charge,  Oapt.  H.  S.  Taber,  Gorp^  of  Engineers.  Division 
Engineer,  Gol.  G.  B.  Gomstock,  Gorps  of  Engineers. 

1.  Red  River  above  Fulton^  Arkansas. — ^Thefirst  appropriation  was  made 
by  act  approved  August  6,  1886.  Prior  to  this  time  this  river  was 
choked  with  masses  of  drift-wood,  isolated  saags,  and  logs,  and  many 
overhanging  trees  added  to  the  difficalties  of  navigation.  The  origi- 
nally adopted  project  contemplates  high  and  medium  stage  navigation 
only ;  $6,911.60  had  been  expended  up  to  June  30, 1888,  removing  nearly 
eight  hundred  dangerous  low-water  snags.  By  the  act  which  became 
a  law  August  11,  1888,  $3,000  was  appropriated.  During  the  fiscal 
year  ending  June  30, 1889,  $3,077.30  has  been  expended  in  the  con- 
tinuance of  the  original  project,  which  carried  the  work  to  within  75 
miles  of  the  point  in  the  river  to  which  work  was  to  be  carried.  Had 
the  appropriation  been  made  as  a  whole,  work  would  have  been  com- 
pleted within  the  estimate  ^$10,000) ;  $2,000  is  required  during  fiscal 
year  ending  June  30, 1891 ;  $1,000  to  complete  the  original  project,  and 
$1,000  to  remove  snags  that  have  accumulated  in  the  improved  river 
out  of  the  unimproved. 

July  1.1888, amoant  aTulahle 188.50 

Amount  appropriated  by  act  of  AngQflt  11, 1688 3,000.00 

3,088.50 
July  1, 1889,  amount  expended  dnring  fisoal  year,  ezclnsiye  of  liabilities 
oatntandingJiilyl,  1888 3,077.30 

Jnly  1, 1889,  balance  ayailable 11.20 

000.00 
.000.00 

^ xeanirementa  of  aectioiifl  2"'of  river  and 

[    harbor  acts  of  1866  and  1667. 

(See  Appendix  X  1.) 

2.  Little  Red  River^  Arkansas. — ^The  only  improvements  ever  at- 
tempted upon  this  river  were  made  in  1872.  Prior  to  this  work  many 
overhanging  trees  and  a  large  number  of  snags  interfered  with  naviga- 
tion in  the  lower  reaches,  and  many  bowlders  obstructed  flat-boat  and 
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raft  navigation  in  tbe  reach  above  the  present  town  of  Jndsonia.  Most 
of  the  overhanging  trees  and  snags  were  removed  as  high  as  Jadsonia 
and  the  bowlders  remained  autoached  to  the  end  of  Jane  30, 1886.  Tbe 
act  approved  August  5, 1886,  appropriated  $3,000.  The  amount  esti- 
mated as  actually  necessary  was  $8,400 — $400  for  the  bowlders,  $8,00(1 
for  dredging  a  channel  through  the  shoals. 

Up  to  June  30,  1888,  $612.90  had  been  expended  in  removing  the 
bowlders  and  in  care  of  the  property.  The  balance,  being  inadequate  to 
build  a  dredge,  was  held  to  await  ^ther  action  of  Congress. 

By  the  act  of  August  II,  1888,  the  balance,  $5,400,  of  the  original 
estimate  was  appropriated.  During  the  fiscal  year  ending  June  30, 
1889,  $5,008.90  has  been  expended  in  the  continuance  of  the  project. 

July  1,  1888,  anioont  avaUable $2,387. 10 

Amount  appropriated  by  act  of  August  11, 1888 5,400.00 

7, 787. 10 

July  1,  1889,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1, 1888 $5,682.71 

Julyl,  1889,  outstanding  liabUities 35.00 

5, 717.  71 

July  1, 1889,  balance  available 2»069.39 

(See  Appendix  X  2.) 

3.  Removing  obstrtictiona  in  Arkansas  Kiver^  Arkansas. — Prior  to  the 
first  improvements,  in  1833,  shifting  sand-bars,  numerous  drift-piles,  and 
dangerous  snags  constituted  the  obstacles  to  navigation  in  tbe  lower 
reaches,  and  gravel  and  rock  shoals,  with  a  few  snags  and  many  over- 
hanging trees,  constituted  those  of  the  upper.  Except  for  a  few  special 
reaches,  like  the  Fort  Smith  and  Pine  Bluff,  the  general  plan  of  im- 
provement has  consisted  in  snagging  operations,  including  the  cutting 
of  overhanging  trees,  in  building  wing-dams  to  improve  the  shoals,  and 
in  surveys  looking  toward  plans  for  its  permanent  improvement. 

The  appropriations  to  June  30, 1889,  amount  to  $465,251.87.  Of  this 
there  had  been  expended  to  June  30, 1888,  $367,477.89.  During  the  fis- 
cal year  ending  June  30,  1889,  $13,090.79  was  expended  in  the  con- 
struction of  a  new  hull  for  the  snag-boat  Wichita  and  care  of  property 
and  records.  The  water  was  not  at  a  suitable  stage  for  economical 
work  after  the  completion  of  the  snag-boat. 

The  building  of  another  light-draught  snag-boat,  after  the  model  of 
the  new  Wichita^  is  recommended. 

The  removal  of  obstructions  will  be  continued  with  the  amount  on  hand 
and  the  work  on  the  maps  will  be  completed. 

July  1,  1888,  amount  available $248.67 

Amount  appropriated  by  act  of  August  11, 1888 25,000.00 

25,24a67 

July  1,  1889)  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1, 1888 |12,853.79 

Julyl,  1889,  outstanding  liabilities 237.00 

13.090.79 

July  1, 1889,  balance  available 12,157.88 

r  Amount  (estimated)  required  for  completion  of  existing  project,  annually    35, 000. 00 
I  Amount  that  can  be  profitably  expended  in  fiscal  yearending  June30, 1891    35, 000. 00 
I  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
I     harbor  acts  of  1866  and  1867. 

(See  Appendix  X  3.) 
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4.  Arkamcis  Biver,  Arkansas. — By  act  of  August  5, 1886,  $75,000  was 
appropriated  for  continuing  the  improvement  of  Arkansas  Biver,  in 
accordance  with  the  plan  and  recommendations  contained  in  Appendix 
V  13,  House  Ex.  Doc.  No.  1,  Forty -ninth  Congress,  first  session,  which 
provided  that  $8,000  be  expended  at  Pine  Bluff,  $13,000  at  Fort  Smith, 
and  $10,000  at  Dardanelle,  or  so  much  thereof  as  may  be  necessary. 

The  approved  project  for  the  expenditure  of  this  sum  is  as  follows : 

At  Pine  Bluff  the  $8,000  to  be  used  in  extending  and  repairing  the 
dikes  and  or  protecting  the  town  front. 

At  Fort  Smith  the  $13,000  to  be  expended  in  erecting  a  permeable 
dike  a  little  above  the  town  to  retain  the  channel  along  the  city  wharves. 

At  Dardanelle  the  $10,000  to  be  expended  in  erecting  a  permeable 
dike  above  the  town  to  remove  the  sand-bar  now  in  front  of  the  wharves. 

From  Little  Bock  to  the  mouth,  the  balance,  and  so  much  as  may  not 
be  required  at  the  three  places  above  specified,  to  be  expended  in  the 
erection  of  permeable  dikes  at  the  worst  places,  looking  towards  the 
permanent  improvement  of  the  river  to  give  at  least  a  depth  of  5  feet 
at  extreme  low  water. 

By  act  of  August  11, 1888,  $150,000  was  appropriated  under  this  head, 
as  follows : 

ImproYlng  Arkannas  River,  Arkansas :  ContiiLQing  improvement,  one  bondred  and 
fifty  thousand  doUars :  Provided,  That  nothing  herein  contained  Bnall  authorize  the 
Secretary  of  War  to  enter  apon  project  of  improvement  of  said  river  as  set  forth  in 
the  report  of  the  Board  of  Engineers  on  improvement  of  the  Arkansas  River  from 
Wiehita,  Kansas,  to  its  mouth,  dated  New  York  City,  March  sixteenth,  one  thousand 
eight  hundred  and  eighty-eight,  and  oontained'in  Hoase  Executive  Document  number 
two  hundred  and  thirty-four,  first  session.  Fiftieth  Congress:  Protidedy  That  the  Sec- 
retary of  War  shall  expend  the  appropriation  under  tnis  head  with  reference  to  the 
final  improvement  of  this  river  as  contemplated  in  the  report  of  the  Chief  of  £n- 
Kineers  for  the  year  ending  July  first,  one  thousand  eight  hundred  and  eighty-five, 
and  as  authorized  in  the  act  for  the  improvement  of  rivers  and  harbors  approved  Au- 
gust fidhy  one  thousand  eight  hundred  and  eighty-six,  and  in  House  Executive  Docu- 
ment number  ninety.  Forty-ninth  CoogresiB,  first  session,  said  methods  to  be  applied  as 
the  Secretary  of  War  may  direct  at  such  points  between  Wichita,  Kansas,  and  the  navi- 
gable mouth  of  the  Arkansas  River  at  its  junction  with  the  Mississippi  River,  as  he 
may  deem  for  the  best  interests>of  commerce.  And  all  moneys  now  to  the  credit  of 
different  sections  of  the  Arkansas  Rf  ^er^  other  than  the  appropriations  for  the  operating 
of  the  snag-boats,  shall  be  avail  b  a  for  use  under  this  head;  and  iu  future  the  en- 
gineer in  charge  of  this  work  and  the  Secretary  of  War  shall  make  report  upon  the 
progress  and  needs  of  this  work  under  this  head,  instead  of  reporting  upon  discon- 
nected projects,  as  heretofore.  Nothing  herein  contained  shall  be  understood  to  pre- 
vent the  Secretary  of  War  from  applying  any  part  or  all  of  the  funds  previously  ap- 
propriated for  use  at  Fort  Smith,  I)ardanelle,  m  Pine  Bluff  reach,  or  from  expending 
not  exceeding  four  thousand  dollars  to  remove  the  bar  in  front  of  Van  Buren,  or  from 
allotting  not  exceeding  eight  thousand  dollars  as  a  contingent  fund  for  the  expendi- 
ture in  Fine  BluJff  reach. 

The  approved  project  for  the  expenditare  of  this  sam  may  likewise  be 
sammanzed  as  follows : 

At  Pine  Blaff  the  same  as  above. 

At  Yan  Boren  the  $4,000  to  be  expended  in  erecting  a  permeable  dike 
at  a  suitable  point,  a  little  above  the  town,  and  npon  the  opposite  side 
of  the  river,  to  contract  the  channel  and  prevent  it  from  leaving  the  city 
wharves. 

From  Fort  Gibson,  Ind.  T.,  to  the  month  of  the  river,  the  balance  to 
be  exi>ended  in  the  erection  of  permeable  dikes,  and  in  one  instance,  by 
rock  excavation,  at  the  worst  places,  or  the  places  at  which  serious  in- 
terference with  the  largest  amount  of  commerce  occurs,  so  far  as  the 
amount  of  the  appropriation  will  permit,  looking  toward  the  permanent 
improvement  of  the  river  to  give  the  channel  as  provided  under  the  act 
of  August  6^  1886^  from  Little  Bock  to  the  mouth ;  and  an  all-year-round 
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depth  of  water  of  at  least  2  feet  from  Little  Rock,  Ark.,  to  Fort  Gibaon, 
Ind.  T. 

Before  operations  were  began  at  Fort  Smith  the  old  jetty  at  that  place, 
built  in  1877  and  1878,  had  so  far  disappeared  as  to  render  no  sernce, 
and  the  river  was  abont  to  throw  a  bar  along  the  wharves  of  the  town. 

At  Dardanelle  a  bad  bar  had  formed  along  the  town  front,  catting  off 
all  approach  to  either  wharf  at  low  water  or  at  medinm  stage. 

From  Fort  Gibson  to  the  month  of  the  river  the  river  consists  of  alter- 
nating bars  and  caving  banks,  with  crossings  more  or  less  troablesome 
at  low  water,  a  few  of  the  latter  operating  to  effectnally  close  the  river 
to  navigation  at  extreme  low  water  for  even  boats  drawing  bat  2  feet  of 
water. 

During  the -fiscal  year  ending  Jane  30, 1889,  $6,044.09  has  been  ex- 
pended at  Pine  Bluff  in  the  erection  of  a  new  dike  and  repairing  one 
of  the  light  ones. 

At  Dardanelle  $2,944.62  was  expended  erecting  200  additional  feet  of 
dike.    So  far  the  resnlts  obtained  have  been  in  every  way  satisfactory. 

At  Van  Bnren,  Ark.,  $3,^2.47  was  expended  in  erecting  a  permeable 
spur-dike,  above  and  opposite  the  town,  for  the  purpose  of  deepening^ 
the  channel  next  to  the  wharf. 

From  Fort  Gibson,  Ind.  T.,  to  the  month  $23,513.95  has  been  expended 
according  to  projects.  This  erected  one  dike  and  repaired  another 
above  the  Baring  Gross  Bridge  with  very  saccessfal  results  in  bringing 
the  channel  of  the  river  back  to  the  draw-span.  It  also  erected  two 
dikes  below  the  Little  Bock  and  Fort  Smith  Bailway  Bridge  at  Little 
Rock,  accumalated  material,  and  prepared  plant.  Continued  low  water 
prevented  an  early  examination  of  the  river,  delaying  projects.  Every- 
thing is  in  readiness  to  pash  the  work  daring  the  next  low- water  season. 

The  resnlts  from  the  general  work  have  been  satisfactory  wherever 
the  dikes  have  been  erected  a  sufficient  time  to  produce  results. 

The  work  done  at  White  Bluff  and  Eagle  Bend  in  the  fiscal  year  end- 
ing June  30, 1888,  is  in  every  way  a  success. 

It  has  been  difficult  to  work  advantageously  with  so  small  an  appro- 
priation. If  prompt  eoonomioal  results  are  expected  at  least  $250,000 
sbould  be  made  available  for  the  fiscal  year  ending  June  30, 1891,  and 
it  will  require  according  to  this  plan  $3,651,479  to  complete  the  improve- 
ment. 

July  1, 1888,  amount  available *10,009.54 

Amount  appropriated  by  act  of  A.ugaBt  U,  1888 150,000.00 

160. 009. 54 
July  1, 1889,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1, 1888 $35,935. 13 

July  1, 1889,  outstanding  liabiUtlM 1, 77^59 

37,713.72 

Julyl,  1889,  balance  available 19:2,395.82 


Amount  (estimated)  required  for  completion  of  existing  project 3,651,479.00 

Amount  that  can  be  proti  tably  expended  in  fiscaiyear  ending  June 30, 1891  250,000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  X  4.) 

5.  Petit  Jean  Biver^  Arkansas. — ^Before  improvement  this  river  was 
obiitructed  by  snags,  logs,  masses  of  driftwood,  overhanging  trees,  and 
shoals.  .  The  original  project  for  improvement  contemplated  rendering 
it  navigable  during  high  and  medium  stages  of  water,  as  high  as  Dan- 
yillCi  Ark.,  by  cutting  the  overhanging  trees  and  cutting  up  the  suagi^y 
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logs,  aod  drifts  $8,500  were  expended  ia  the  executioQ  of  this  to  June 

30. 1888.  The  appropriation  made  by  act  approved  Augast  11, 1888, 
amoants  to  $2,500  and  limits  the  work  to  below  the  bridge  at  Rocky 
Grossing.  The  new  project  for  this  provides  for  removing  portions  of 
the  shocds  known  as  Slaty  Grossing,  and  Bobinson's  Bidge,  and  certain 
timber  from  the  low- water  channel.    During  the  fiscal  year  ending  June 

30. 1889,  no  work  was  done  becanse  of  the  near  approach  and  the  con- 
tinnance  of  high  water,  rendering  it  more  advantageous  to  wait  until 
about  Septem  W 1, 1889.  The  recommendation  for  the  balance  required 
on  the  original  project,  $3,600,  is  renewed. 

Amoimt  fl^ropriatedby  act  of  Augott  U,  IB86 $2,500. 00 

July  1, 1^,  AmooQt  expended  dmring  fieoal  year,  exclonve  of  liabilities 
outstanding  July  1, 1&8 49.48 

Joly  1, 1889,  balance  ayailable 2,450.62 


< 


'Amount  (estimated)  reanired  for  oompletion  of  existincr  proieet 3, 500. 00 

Amount  that  can  be  prontablr  expended  in  fiscal  year  ending  June  30, 1891      3, 500. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  X  5.) 

0.  F(mrehe  River ^  Arkam$a9. — ^Ihe  improvement  of  this  stream  was  be- 
gan in  1879,  nnder  the  act  approved  March  3, 1879.  Prior  to  any  im- 
provement its  channel  was  choked  with  snagSf  logSf  and  drift,  and  heavy 
timber  overhang  its  banks.  Several  bad  shoals  also  impeded  naviga- 
tion. 

dp  to  June  30, 1886,  $21,000  had  been  expended  in  removing  the 
greater  part  of  the  obstructions,  though  the  Bhoals  and  now  and  then  a 
snag  that  has  washed  in  since  work  was  suspended  in  December  in 
1882,  still  offer  serious  obstacles  to  navigation  at  medium  stages  of 
water. 

By  act  approved  August  5, 1886,  $5,000  was  appropriated  for  remov- 
ing  rock  shoals  situated  about  4  miles  below  Perry  ville.  At  the  close 
of  the  fiscal  year  ending  June  30, 1888,  this  sum  had  been  expended, 
completing  a  channel  about  500  yards  long,  30  feet  wide,  and  2  feet  deep, 
at  low  water,  through  this  shoal. 

As  no  appropriation  was  made  by  the  act  of  August  11, 1888,  no  work 
was  done  during  the  fiscal  year  ending  June  30, 1889. 

'Amount  (estiffiated)  reqoired  for  completioa  of  existini^  project |7, 650. 00 

I  Amount  that  can  be  prentBXAj  expended  in  fiscal  year  endi  ng  June  30, 1891  7, 500. 00 
1  Sabmitted  in  compliance  with  requirements  of  flections  2  of  river  and 
,    harbor  acts  of  1866  and  1867. 

(See  Appendix  X  6.) 

7.  White  River ^  Arkaneas. — Prior  io  improvement  this  river  was 
choked  with  drift- piles,  logs,  and  snags  in  its  lower  portion,  and  from 
Batesville  up,  gravel  bars,  rocky  shmls,  channel  bowlders,  and  over- 
hanging trees  impeded  navigation. 

The  originally  adopted  project  consisted  in  snagging  operations  and 
blasting  of  ledges  and  bowlders,  and  dam  building  to  remove  gravel 
bars  or  to  close  chutes. 

The  first  separate  appropriation  for  this  river  was  made  by  act  ap- 
proved July  5, 1884.  Provision  for  a  survey  of  the  river  from  Forysthe, 
Mo.,  to  its  mouth,  was  added  to  the  original  project.  At  that  time  the 
river  was  in  excellent  navigable  condition  for  boats  drawing  not  to  ex- 
ceed 3  feet  of  water,  from  its  mouth  to  Newport,  Ark.  From  Newport 
to  Batesville  there  were  mwj  troublesome  snags,  and  from  BatesviUe 
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to  Buffalo  Shoals  there  were  nameroas  bad  shoals,  rendering  naviga- 
tion very  uncertain.  Prom  Buffalo  Shoals  to  Forsythe,  Mo.,  there  were 
many  fine  reaches  of  river,,  but  the  depth  of  water  on  Buffalo  Shoals 
and  others  prevented  any  navigation  at  ordinary  stages  of  water. 

Up  to  June  30, 1838,  $51,359.65  had  been  expended.  This  completed 
the  survey,  plotted  the  notes,  published  the  maps,  effectively  improved 
the  most  dangerous  shoals  between  Buffalo  Shoals  and  Batesville,  re- 
moved the  more  dangerous  snags  from  Batesville  to  the  mouth,  and  left 
a  small  balance,  $1,652.35.  It  was  deemed  advisable  to  reserve  thib 
small  balance,  as  it  could  be  used  more  effectively  for  permanent  im- 
provement. 

By  the  act  of  August  11, 1888,  $25,000  was  appropriated ;  $58,000 
was  specified  as  the  sum  which  could  be  properly  expended  the  first 
fiscal  year.  The  present  plan  provides  for  the  maintenance,  at  low 
water,  of  a  channel  2  feet  deep  between  Newport  and  Buffalo  Shoals 
and  a  channel  of  not  less  than  5  feet  deep  at  low  water,  from  Newport 
to  the  mouth,  and  also  for  a  limited  amount  of  snagging  operations 
while  these  improvements  are  in  progress.  The  result  between  Newport 
and  Buffalo  Shoals  is  to  be  accomplished  by  the  erection  of  solid  wing- 
dams  and  some  rock  excavations.  From  Newport  to  the  mouth  is  to 
be  accomplished  by  the  erection  of  low  permeable  spur-dikes  to  give 
the  necessary  depth  of  water  to  the  shoals,  yet  not  to  remove  the  shoals 
to  a  point  below,  or  to  cave  the  opposite  banks. 

During  the  fiscal  year  ending  June  30, 1889,  $10,066.12  was  expended 
in  the  construction  and  equipment  of  six  barges,  a  floating  pile-driver, 
repairs  to  the  quarter- boat,  care  of  property,  and  snagging  operations 
between  Batesville  and  the  mouth.  The  season  at  which  low  water  oc- 
curs precluded  any  additional  work  advantageously  and  economicall j. 

Everything  is  in  order  to  begin  work  when  next  low-water  season  ar- 
rives. 

Great  commercial  interests  due  to  inexhaustible  mineral  resources  are 
concentrated  upon  the  immediate  improvement  of  this  river.  The  im- 
provements will  be  of  a  very  permanent  character. 

To  save  all  expense  of  caring  for  plant  and  repairing  the  same  during 
the  interval  of  two  or  more  appropriations,  it  would  be  more  economical 
and  advantageous  to  make  all  the  balance  available  in  one  season.  At 
least  $60,000  should  be  made  available  for  the  fiscal  year  ending  Jane 
30, 1891. 

Jaly  1, 1888,  amount  available $1,652.35 

Amoant  appropriated  by  act  of  Angast  11,1888 25,000.00 

26,652.35 
July  1,  1889,  amount  expended  during  fiscal  year,  exclnsive  of 

liabUities  outstanding  July  1,  1888 $10,066.12 

July  1, 1889,  outstanding  liabilities 328.33 

10,394.45 

July  1,1889.  balance  available 16.257.90 

(Amount  f estimated)  required  for  completion  of  existing  project 83, 815. 00 
Amount  (estimated)  req^uired  for  snagsing  annually 8, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1891    60, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  riyer  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  X  7.) 

8.  Cache  River ^  Arkansas, — The  appropriation  available  is  the  first 
ever  made  for  this  reach  of  river.  Prior  to  the  work  its  channel  was 
choked  with  logs  and  snags,  overhanging  trees  inteifered  with  the 
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smokestacks  of  steamers,  and  several  shoals  obstructed  tbe  low- water 
navigation. 

The  present  project  proposes  the  removal  of  the  logs,  snags,  and 
overhanging  trees,  from  the  town  of  Riverside,  Ark.,  to  the  mouth  of 
tbe  river.  This  operation  will  incidently  improve  the  shoals,  as  they 
arv  (»ii8ed  in  the  majority  of  cases  by  an  accumulation  of  logs. 

Seven  tboosand  dollars  was  the  amount  appropriated,  $3,(^0  for  the 
eoDStracdon  of  a  snag-boat,  $4,000  for  its  operating  expenses. 

Daring  the  fiscal  year  ending  June  30, 1889,  $3,970.06  was  expended 
building  tbe  snag-boat  Biversidej  equipping  the  same,  and  carrying  out 
tbe  provisions  of  the  project.  Continuous  low-water  season  beginning 
late  in  tbe  fiscal  year,  little  time  was  had  for  removing  obstructions. 
Wotk  done  being  within  the  estimate,  it  is  expected  that  the  work  re- 
qoired  will  be  completed  with  the  present  approx)riation. 

AnKHiDt  Appropriated  by  act  of  August  11, 1888 $7,000.00 

July  1. 1869,  amount  expended  during  fiscal  year,  excluaiye  of 

liabilities  outstanding  Joly  1, 1888 $3,970.06 

Jaly  1,  1839, outrtandinR  liabiUtiee 408.64 

4, 378. 70 

July  1,  1889,  balance  available 2,621.30 

(See  Appendix  X  8.) 

9.  Black  EiveTj  Arhanstu  and  Missouri. — ^Before  any  improvements 
were  made  npon  this  river  its  channel  was  choked  with  logs  and  snags, 
and  obetmcted  by  overhanging  trees,  and  in  many  places  shoals  inter- 
fierred  with  its  navigation  at  low  water  by  any  bnt  very  light-dranght 
boata.  The  original  plan  for  its  improvement  contemplated  the  removal 
of  tbe  obstroctions  and  the  improvement  of  the  shoals,  the  latter  by 
wing-dams.  A  few  sloughs  were  to  L>e  closed  so  as  to  confine  the  water 
to  the  main  channel. 

Up  to  Jane  20, 1888,  $56,242.40  had  been  expended  for  these  pur- 
posee,  and  good  progress  made  toward  connecting  with  some  detached 
work  near  Poplar  Blnff,  Mo.,  t.  e.,  only  60  miles  of  unworked  river  in- 
tervenes.   By  act  of  Augast  11,  1888,  $5,000  was  appropriated. 

Daring  the  fiscal  year  ending  June  30, 1889,  $2,121.19  was  expended 
in  carrying  oat  the  original  project.  The  stage  of  water  being  too  high 
for  effective  work,  the  balance  is  held  for  the  next  low-water  season, 
which  occurs  in  July  and  August.  It  is  hoped  that  this  balance  with 
that  for  improving  Black  Biver,  Missouri,  will  open  in  a  general  way 
the  reach  specified. 

Amoont  appropriated  by  act  of  An^st  11, 1888 $5,000.00 

Jaly  1,  lUe&f  amoaot  expended  danng  fiscal  year,  exolueiye  of  liabilities 
ontstanding  July  1,  1888 2,121.19 

Jaly  1,  1889,  balance  available 2,878.81 

!  Amoont  (estimated)  reqnired  for  completion  of  existing  project,  annaally      8, 000. 00 
Amonntlhatcan  be  profitably  expended  in  fiscal  year  enaiosJoneSO,  1891      8, 000, 00 
Sobmitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  X  9.) 

10.  Black  Biver  J  Missouri. — The  first  improvements  attempted  upon 
this  reach  of  river  were  made  in  the  years  1881  and  1882.  Prior  to  this 
work  its  channel  was  choked  with  logs  and  snag,  and  obstructed  by 
overhanging  trees,  and  in  many  places  shoals  interfered  with  its  navi- 
gation at  low  water  by  any  but  very  light-draught  boats. 
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The  original  plan  for  its  improvement  contemplated  the  removal  of 
the  obstructions,  and  the  improvement  of  the  shoals,  the  latter  by  wing:' 
dams.  A  few  slonghs  were  to  be  closed  np,  so.  as  to  confine  the  water 
to  the  main  channel.  Up  to  Jnne  30, 1888,  $6,000  had  been  expended, 
which  had  opened  np  abont  20  miles  of  river  from  Poplar  Blnff  towards 
the  month.  Owing  to  the  difflcnlty  in  getting  suitable  appliances  up  to 
this  reach,  it  was  earned  on  under  great  dis^vantages. 

During  fiscal  year  ending  June  30, 1889,  the  snag-boat  Henry  Sheldon 
(specially  constructed  for  use  on  this  river)  was  work^  to  Poplar  BlnfiT 
from  below  and  operated  from  there  down  the  river,  expending  $6,562.30, 
rapidly  and  effectively  clearing  the  reach  worked  of  obstracdoas, 
erecting  a  strong  dam  (at  the  heaA  of  Dan  Biver,  a  chute  of  the  Black 
Biver),  raising  the  water  in  the  other  chute,  and  carrying  the  work  to 
the  Arkansas  State  line,  removing  the  greater  part  of  the  dangerous 
snags  and  making  a  good  beginning  upon  overhanging  timber. 

Amoant  appropriated  by  act  of  An^^iistU,  1888 $7,000.00 

Jaly  1,  18^,  amount  expended  danng  fiscal  year,  exolosive  of 

liabiUties outstanding  Jnly  1,  1888 $6,562.30 

July  1, 1889,  ontstanding  liabilities 238.50 

6,800.80 

July  1,  1889,  balance  available 199.20 


\ 


Amount  (estimated)  required  annually 6,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  X  10.) 

11.  St  Frawda  Biver^  Arhifuas* — ^The  first  appropriation  was  made 
Mareh  2, 1833,  prior  to  which  this  river  was  choked  with  drift-piles,  logs, 
snags,  and  its  waters  spread  ont  throngh  a  great  variety  of  slonghs, 
while  overhanging  trees  added  to  the  difficulty  of  navigation.  The 
originally- adopted  project  was  principally  for  snagging  operations,  and 
attempts  have  been  made  to  close  np  some  of  the  many  sloughs.  Ap- 
propriations for  this  river  having  been  united  with  the  White  Eiver, 
exactly  how  much  had  been  expended  upon  the  St  Francis  Biver  to 
June  30, 1884,  can  not  well  be  stated.  Jnly  5, 1884,  the  first  separate 
appropriation  was  made,  amounting  to  $12,000.  August  5, 1886,  $8,000 
more  followed. 

By  act  of  August  11, 1888,  $4,000  was  appropriated. 
During  the  fiscal  year  ending  June  30, 1889,  $1,888.77  has  been  ex- 
pended in  the  continuance  of  the  original  project. 

Jnly  1,  1888,  amount  available $3.38 

Amount  appropriated  by  act  of  Angust  11,  1888 4,000.00 

4,003.38 
Jnly  1,  1889,  amount  expended  during  fiscal  year,  exdasive  of  liabilities 
outstanding  July  1, 1888 1,888.77 

July  1,  1889,  balance  available 2, 114.61 

{Amount  (estimated)  required  for  completion  of  existing  project,  annually      8, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Jnne  30, 1891      8, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  X  11.) 

12.  8t  Francis  Biver^  MisBOuri. — The  appropriation  available  is  the 
first  ever  made  for  this  reach  of  river.  Prior  to  the  work  done  in  the 
fiscal  year  ending  June  30,  1889,  its  channel  was  choked  with  logs  and 
snags  y  overhanging  trees  interfered  with  smoke-stacks,  and  several 
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shoals  interfered  with  low-water  navigation.  The  estimate,  $3,700, 
proposed  the  removal  of  the  shoals  aboat  12  miles  below  ^  Greenville 
and  the  removal  of  snags  and  other  obstructions  only,  as  the  amount 
appropriated,  $5,000,  by  act  of  August  11, 1888,  is  not  large  enough  to 
warrant  attempting  the  shoals  also. 

During  the  fiscal  year  ending  June  30, 1889,  $3,062.21  was  expended 
cutting  a  channel  through  600  feet  of  drift-wood  and  carrying  out  the 
other  provisions  of  project.  Much  delay  was  experienced,  due  to  the 
obstruction  offered  by  the  railroad  bridge  over  the  St.  Francis  Biver  at 
St.  Francis.  It  was  necessary  to  dismantle  the  boat  and  rebuild  it  in 
order  to  pass  the  bridge.  From  progress  made  in  the  work  so  far  it 
would  appear  that  the  snagging  and  removal  of  overhanging  timber 
will  be  practically  completed  on  present  appropriation. 

To  complete  it  and  remove  the  shoals  and  care  for  the  property  in  the 
interim,  the  balance  originally  estimated,  $2,300,  and  $200  as  a  con- 
tingent, will  be  required. 

ALmount  appropriated  by  act  of  An^st  11, 1888 |5,0db.00 

Jaly  1,  1889,  amount  expended  dnnng  fisoal  year,  exclusive  of  . 

liabilities  outstanding  July  1,  1888 |3,062.21 

July  1, 1889,  outstonding  liabUities *. 406.75 

3.468.96 

July  1, 1889,  balance  available 1,531.04 

{Amount  (estimated)  required  for  completion  of  existing  project 2, 500. 00 
Amount  that  can  be  oroutabl^  expended  in  fisoal  year  ending  June  30, 1891      2, 500. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  X  12.) 

13.  Little  Biver ^  Missouri  and  Arkansas. — Before  improvement  this 
river  was  obstructed  by  snags,  logs,  masses  of  drift- wood,  and  sboals, 
and  was  divided  into  two  chutes.  The  project  for  improvement  con- 
templates prolonging  medium-stage  navigation  by  closing  one  of  the 
chutes  and  remo^ng  the  obstructions  enumerated  from  the  other.  The 
snag-boat  for  this  work  not  being  available,  no  work  was  done  during 
the  fiscal  year  ending  June  30, 1889.  The  work  will  probably  be  begun 
within  the  next  six  or  eight  months.  The  appropriation  of  the  balance 
of  the  $8,000  is  recommended. 

A^mount  appropriated  by  act  of  August  11,  1888 (5,000.00 

July  1, 1889,  amount  expended  during  fisoal  year,  exclusive  of  liabilities 
outsUnding  July  1, 1888 29.69 

July  1,  1889,  balance  available 4,970.31 

{Amount  (estimated)  required  for  completion  of  existing  project S,  000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1891  3,  €00. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  18C6  and  1867. 

(See  Appendix  X  13.) 

BEMOYING  SNAaS  AND  WBEOKS  FROM  THE  MISSISSIPPI  AND  MISSOURI 
BIVEBS— IMPROVEMENT  OF  THE  MISSISSIPPI  BETWEEN  THE  MOUTHS 
OF  THE  ILLINOIS  AND  OHIO  RIVERS— IMPROVEMENT  OF  OSAGE 
AND  GASCONADE  RIVERS,  MISSOURI. 

Officer  in  charge,  Maj.  A.  M.  Miller,  Corps  of  Engineers.  Division 
Engineer,  since  December  3, 1888,  Col.  C.  B.  Comstock,  Corps  of  En- 
gineers. 

1.  Removing  snags  and  wrecks  from  the  Mississippi  and  Missouri  rivers. — 
Mississippi  River — The  navigation  on  this  river  was  greatly  hampered 
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by  the  namerous  snags,  logs,  etc.,  which  were  lodged  iu  the  channel, 
and  to  which  a  new  accession  was  brought  down  on  each  rise  of  the 
river,  thus  constantly  adding  new  and  unknown  obstructions  to  those 
already  there.  A  large  number  of  wrecks  also  occupied  the  channel 
and  were  very  dangerous  to  the  safety  of  passing  boats. 

For  the  removal  of  these  obstructions  appropriations  were  made  as 
early  as  1824,  and  the  project  consisted  in  building  boats  suit^le  for 
removing  the  snags,  etc..  and  operating  them  whenever  the  stage  ot 
water  was  favorable  for  tne  work  and  funds  were  available. 

The  total  amount  expended  for  this  purpose  can  not  be  definitely 
given,  as  previous  to  the  appropriation  -made  by  act  of  March  3, 1879,  a 
general  amount  was  appropriated  to  be  applied  to  several  streams  as 
their  needs  required.  From  March  3,  1870,  when  the  first  specific  ap- 
propriation was  made,  up  to  June  30. 1888,  $565,428.16  was  expend^ 
for  this  purpose.  The  navigation  of  the  river  has  been  very  materially 
improved  by  this  method,  and  the  danger  of  accidents  to  boats  lessened. 

During  the  fiscal  year  ending  June  30, 18>$9,  $67,611.37  was  expended. 
Three  snag-boats  were  employed  between  the  mouth  of  the  Missouri 
liiver  and  Katchez,  Miss.,  removing  obstructions.  The  boats  worked 
for  a  total  of  nine  and  one-half  months,  removing  1,864  snags,  cutting 
down  9,102  trees,  removing  34  dritt  piles  and  8  wrecks,  and  traveling  a 
distance  of  6,030  miles,  thereby  greatly  benefiting  navigation  and  com- 
merce. 

Milch  needed  repairs  were  also  made  to  the  snag-boats  and  they  are 
now  in  good  condition  to  resume  work  as  soon  as  the  stage  of  water 
will  permit. 

An  annual  appropriation  having  been  made  for  carrying  on  this  work 
no  further  estimate  is  submitted. 

July  I,  1888,  amoant  available ^,77:2.47 

Amount  appropriated  by  act  of  Aagast  11, 1888 100,000.00 

103, 772. 47 
July  1, 1889«  amount  expended  daring  the  fiscal  year,  exclusiye 

of  liabilities  outntanding  July  1,  1«88 $67,511.37 

July  1,  1889,  outstandiog  Babilities 3,289.15 

70.800.52 

July  1,  1889,  balance  available 32,971.95 

(See  Appendix  Y  1.) 

Missouri  River. — The  necessity  for  the  improvement  of  this  stream 
was  fiust  recognized  in  1832,  as  its  navigation  was  rendered  difficnlt  and 
dangerous  by  numerous  snags,  etc.,  in  the  channel,  and  leaning  timber 
on  the  banks  of  the  river. 

The  plan  adopted  for  its  improvement  was  the  removal  of  these  ob- 
structions by  snag-boats,  and  they  have  been  used  to  great  advantage. 

The  first  approi/riations  having  been  made  so  as  to  cover  the  needs 
of  seveml  streams,  the  total  amount  expended  on  this  river  for  the  re- 
moval of  obstructions  can  not  be  given.  Since  June  18, 1878,  when  the 
first  specific  appopriation  was  made,  up  to  June  30,  1888,  $459,751.75 
was  expended  in  that  manner,  greatly  improving  navigation  during  the 
low- water  season. 

During  the  fiscal  year  ending  June  30, 1889,  $765.45  was  expended 
in  watching  and  caring  for  snag-boats. 

By  the  terms  of  the  river  and  harbor  act  of  August  11, 1888,  this 
work  was  )»laced  under  the  Missouri  River  Commission,  and  the  snag- 
boat  C\  R.  8nter,  and  other  property  belonging  to  the  work  was  trans- 
ferred to  Lieut.  Col.  C.  li.  Suter,  Corps  of  Engineers,  president  Mis^uri 
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Eirer  GommissioD,  on  September  28, 1888,  by  direction  of  the  Secretary 
of  War. 

Jnly  1,  la;^,  amoQDt  mrailable $2,748.25 

Joly  1^  lof^y  amoQiit  expended  daring  fiscal  year,  exclusire  of  liabilities 
oatetaodiDg  July  1, 18eJ8 765.45 

Jylyl,  1889,  balanee  arailable 1,9&2.80 

(See  Appendix  Y  1.) 

2.  MUsissippi  River ^  between  the  Ohio  and  Illinois  rivers. — The  origiDal 
condition  of  the  navigable  channel  of  this  portion  of  the  Mississippi 
River,  before  the  work  of  improvement  was  began,  was  sach  that  the 
natnral  depth  at  low  water  was  in  many  cases  from  3^  to  4  feet  and  the 
water  was  scattered  by  islands  which  formed  slonghs  behind  them,  thus 
wasting  the  water  available  for  low- water  navigation. 

The  project  for  improvement  adopted  consisted  in  closing  these 
skmghs  and  by  contraction  works  to  concentrate  the  water  between 
banks  2,500  feet  apart,  the  object  being  to  thus  obtain  a  depth  of  8  feet 
in  the  channel  between  St.  Loois  and  Cairo  and  6  feet  between  Grafton 
and  St.  Louis  at  standard  low  water,  or  at  a  stage  corresponding  to  a 
gange  reading  of  4  feet  on  the  St  Louis  gauge. 

The  amoaut  expended  up  to  the  close  of  the  fiscal  year  ending  June 
30, 1888,  was  $3,648,150.11.  The  coudition  of  the  improvement  at  this 
latter  date  was  such  that  a  good  channel  of  not  less  than  8  feet  was 
maintained  from  St.  Louis  to  Bushberg,  a  distance  of  27  miles,  as  far 
as  work  had  been  carried  up  to  that  time. 

The  amount  expended  during  the  fiscal  year  ending  June  30,  1889, 
was  $173,827.34.  The  work  accomplished  by  this  expenditure  having 
been  almost  entirely  done  since  the  beginniog  of  March,  1889,  it  has  not 
been  sufficiently  long  in  place  to  state  as  yet  what  results  it  has  pro- 
dooed  in  increasing  the  depth  and  otherwise  benefiting  navigation ;  but 
reasoning  from  analogy  and  from  results  producfed  heretofore  by  the 
same  system  and  methods,  it  may  be  confidently  stated  that  the  results 
will  be  very  beneficial  to  navigation  in  increasing  the  channel  depth. 

Daring  the  fiscal  year  ending  June  30, 1889,  work  was  done  at  the 
following  localities : 

Horset€LiL — ^The  work  at  this  locality  consisted  in  the  repair  of  the 
hurdle,  closing  the  chute  to  the  east  of  Carroll's  Island,  which  had  been 
damaged  by  ice  and  partially  burned  down  by  hunters  or  fishermen 
daring  the  winter ;  450  feet  of  hurdle  was  built  and  the  bank  revetment 
at  head  of  island  repaired.  This  work  may  be  considered  as  completed 
and  has  resulted  in  an  average  fill  of  about  12  feet  over  an  area  of 
1,000  acres,  has  reduced  the  river  to  a  width  of  2,500  feet,  and  rendered 
it  navigable  for  the  largest  boats,  and  removed  one  of  the  worst  bars 
in  the  river  (**  HorsetaiP),  where  trouble  was  always  met  with  at  low 
water.  The  amount  expended  during  the  fiscal  year  ending  June  30, 
1889,  was  $4,093.58. 

Tictfi  HoUows. — ^The  work  at  this  locality  consisted  in  the  revetment 
of  the  artificial  bank  near  the  head  of  the  works,  which  showed  a  tend- 
ency to  erosion.  The  work  was  done  on  the  west  bank,  and  115,450 
square  feet  of  protection,  consisting  of  brush  matress  and  stone,  was 
placed  in  position,  protecting  a  length  of  1,570  feet  of  bank.  Amount 
expended  daring  fiscal  year  ending  June  30,  1889,  was  $7,817.05. 

PuUtighL — ^The  project  for  the  improvement  of  this  locality  was 
adopted  in  1881.  The  river  at  this  point  has  shown  a  decided  tendency 
to  make  a  **  crossing "  above  the  point  originally  projected,  and  a  care- 
ful stady  of  the  locality  was  made  and  works  laid  out  in  conformity 
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with  this  tendency.  Four  hurdles'  were  projected  to  be  built  from  the 
east  bank,  in  order  to  throw  the  river  across  the  middle  bar  here  exist- 

ing* 
Work  was  begun  on  the  two  upper  hurdles  in  March,  the  two  lower 

having  been  built  the  previous  year.  These«hurdles  were  nearly  com- 
pleted when  they  were  badly  broken  about  the  last  of  May  by  drift 
brought  down  by  a  sudden  rise,  and  work  has  since  then  consisted  in 
their  repair.  These  repairs  were  nearly  completed  at  the  end  of  the  fitscal 
year. 

The  effect  of  these  hurdles  can  not  be  determined  till  low  water,  but 
from  present  appearances  they  will  accomplish  the  desired  result  of  cut- 
ting away  the  middle  bar;  2,775  linear  feet  of  hurdles  were  constracted 
here  and  extensive  repairs  made. 

The  amount  expended  for  the  fiscal  year  ending  June  30, 1880,  was 
$104,495.96. 

Jim  SmitWs, — The  project  for  the  improvementof  this  locaKty  consists 
in  the  construction  of  contraction  works.  On  account  of  the  existence 
of  a  very  persistent  middle  bar  it  was  determined  to  further  extend  the 
hurdles  in  order  to  close  the  chute  to  the  east  of  the  bar,  and  concentrate 
the  water  in  such  a  manner  as  to  remove  it ;  two  hurdles  were  extended 
an  aggregate  distance  of  about  1,600  feet,  when  the  plant  was  removed 
to  Pulltight  to  assist  in  the  repairs  at  that  point.  Amount  expended 
duiing  fiscal  year  ending  June  30,  1889,  was  $14,079.66,  which  also  in- 
cludes amount  expended  at  Sulphur  Springs. 

Sulphur  Springs.-^ThQ  work  at  this  locality  is  contraction  work,  the 
hurdles  extending  fix)m  the  east  bank.  The  project  for  this  locality  con- 
templated the  extension  and  repair  of  the  hurdles.  The  plant  being 
otherwise  occupied,  the  only  work  accomplished  was  the  wattling  of 
hurdle  No.  16  at  the  head  of  Foster's  Island.  The  work  at  this  locality 
has  very  much  improved  the  lower  crossing. 

Luca8\ — ^The  project  for  work  at  this  locality  was  adopted  in  1888.  It 
consists  in  contracting  the  river  width  to  2,500  feet,  and  preventing  the 
waste  of  water  now  flowing  through  the  chute  behind  Calico  Island. 
This  is  a  new  work ;  four  hurdles  were  built  here  whose  aggregate  length 
is  7,170  linear  feet;  they  have  been  constructed  since  Marcb,  1889,  and 
the  effect  of  the  work  can  not  be  absolutely  stated  until  low  water.  It 
is  (be  continuation  of  the  general  project  which  has  succeeded  above. 
Amount  expended  for  fiscal  year  ending  June  30, 1889,  was  $67,427.60. 

A  reference  to  the  plates  accompanying  the  report  of  the  oflBcer  in 
charge  will  give  a  graphic  representation  of  the  progress  and  effect  of 
these  works.  The  amount  expended  during  the  year  was  $173,827.34, 
and  the  total  amount  expended  to  June  30, 1889,  was  $3,822,005.&4. 

The  original  estimated  cost  of  the  work,  as  revised  in  1883,  was 
$16,997,100.  The  aggregate  amount  appropriated  to  June  30, 1880,  is 
$4,039,600.    The  amount  expended  to  June  30, 1888,  is  $3,648,150.1 1 . 

July  1, 1888,  amount  available $95,056.37 

Amount  appropriated  by  act  of  August  11, 1888 300, 000. 00 

395,65a37 
July  1,1889,  amount  expended  during  fiscal  year,  exclusive 

ofliabilities  outstanding  July  1, 1888 $173,827.34 

July  1,  1889,  outstanding  liabilities 17,980.74 

July  1, 1889,  amount  covered  by  existing  contracts 32, 507. 95 

224. 316. 03 

July  1, 1889,  balance  j^vaijable ,. 171,342.34 
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f  AsMMiDt  (estimated)  teqoired  for  completion  of  existing  project $12, 957, 500.  00 

I  AnooDfi  that  can  be  profitably  expended  in  fiscal  year  ending  June 

\    30,181)1 600,000.00 

I  Sabmitted  in  compliance  with  reqairenientsof  sections  2  of  river  and 
{    baibor  acts  of  1666  and  1667. 

(See  Appendix  Y  2.) 

3.  OoMconade  River ^  Missouri. — ^Tbis  river  was  greatly  obstmcted  by 
snags,  logs,  and  leaning  timber,  wbich  materially  interfered  with  navi- 
g;UioQ.  Work  was  commenced  on  this  stream  in  1880,  and  the^project 
adopted  for  its  improvement  consisted  in  the  removal  of  the  snags  and 
logs  and  the  catting,  of  leaning,  timber  and  the  constmction  of  con- 
tr&ction  works  at  shoal  crossings. 

The  amoont  expended  to  Jnne  30, 1888,  was  $37,438.03,  and  at  that 
time  the  navigation  was  much  improved.  Daring  the  fiscal  year  ending 
Juie  30, 1880,  $2,408.00  was  expended  in  removing  obstmctions  from 
the  bed  of  the  river  and  catting  down  leaning  timber  from  the  banks, 
thereby  rendering  the  navigation  of  the  river  mnch  safer. 

The  original  estimate  for  the  improvement  of  this  stream  was  $50,000, 
of  which  $42,500  has  already  been  appropriated,  leaving  an  estimated 
amoont  of  $7,500  to  complete  the  project.  This  amoant  will  probably 
be  exceeded,  as  new  obstmctions  are  continoally  forming,  and  it  will 
require  a  small  amoant  each  year  to  keep  the  channel  open  after  the 
principal  work  has  been  done. 

Jsly  1, laeS, amouBt  available $01.97 

Aaomit  appropriated  by  act  of  August  11, 1868 5,000.00 

5,061.07 

Joly  1, 1S69,  amoant  expended  daring  fiscal  year,  exelasive  of  liabilities 
oatstanding  Jaly  1,  ISdd 2.408.06 

July  1,  ISdO,  balanee  avaOable 2,563.91 


=E 


(  ABMKintthatcaBbeprofitablTexpendedinfisealyearending  Jane30, 1891    10,000.00 
<  Hobmitted  in  compliance  with  reqairements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1967. 

(See  Appendix  Y  3.) 

4.  Osage  River^  Missouri. — ^The  navigation  of  this  stream  was  very 
moeh  interfered  with  by  obstmctions  in  the  channel  and  shoal  cross- 
ings. The  oriiriiidl  project,  adopted  in  1871,  was  to  obtain  a  low- water 
navigation  of  2  feet  by  means  of  dams  and  training- walls,  bnt  this  was 
abandoned  Bnd  a  new  project^  consisting  in  the  removal  of  snags  and 
logs,  cotting  of  leaning  timber  and  constrocting  dams  and  training- walls 
at  shoal  crosaings,  was  adopted. 

The  amoant  expended  to  Jane  30, 1888,  was  $195,844.52,  at  which 
tine  the  navigation  was  in  a  fair  condition,  the  worst  obstmctions 
baving  been  removed.  Daring  the  fiscal  year  ending  Jane  30, 1889, 
$4.24^52  was  expended  in  extension  and  repair  of  dam  and  training 
van  at  Hoskin's  Shoal,  in  repairing  dam  at  Moore's  Flat,  and  in  re- 
Boving  obstmctions  from  60  miles  of  the  river.  This  improved  the 
navigation  at  low  water  by  increasing  the  depths  over  the  shoals  and 
making  the  navigation  of  the  river  mach  safer  than  formerly. 

Ko  estimate  was  made  for  the  improvement  of  this  stream  nnder  the 
aeeood  project ;  an  annaal  appropriation  is,  however,  required  to  keep 
this  stream  in  navigable  condition  by  the  removal  of  new  obstmctions 
tkat  are  broaght  down  daring  the  floods. 
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Joly  1,1888,  amount  available $4,155.48 

Amonnt  appropriated  by  act  of  Angnst  11, 1888 5,000.00 

9,156.48 
Jnly  1«  1889,  amoant  expended  daring  fiscal  year,  exclasive  of 

liabilities  outstanding  July  1, 1888 $4,248.52 

July  1.1889,  outstanding  liabUities I..  401.60 

' 4,660.02 

Jnly  1,1889, balance  available 4.505.46 


1 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1891     10, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  Y  4.) 


EXAMINATIONS  FOR  IMPROVEMENT,  TO  COMPLY  WITH  RBQtJIREMENTS 
OF  THE  RIVER  AND  HARBOR  AOT  OF  AUGUST  11,  1888. 

The  required  preliminary  examination  of  the  Chrand  River,  Missouriy 
was  made  by  the  local  engineer  in  charge,  Major  Miller,  and  reported 
by  him  as  not  worthy  of  improvement,  with  facts  and  reasons  for  sach 
opinion.  The  Chief  of  Engineers,  concurring  in  the  couclnsion  reached 
in  this  instance,  has  given  no  instractions  to  make  further  survey  with 
the  view  to  its  improvement.    (See  Appendix  Y  6.) 

St.  Louis  Harbor,  Missouri^  reported  by  the  local  engineer  as  worthy 
of  improvement,  and  this  conclusion  is  concurred  in  by  the  Chief  of 
Engineers.  The  information  at  hand  is  sufficient  to  indicate  to  Con- 
gress the  probable  cost  of  the  work  req^uired,  and  no  further  report  or 
survey  appears  to  be  necessary.  The  improvement  proposed  contem- 
plates contraction  of  the  width  of -the  river  from  a  point  opposite  Bis- 
sell's  Point  to  a  point  4,500  feet  above  the  bridge  to  2,000  feet.  Esti- 
mated cost  $182,000.    (See  Appendix  Y  6.) 

The  required  preliminary  examination  of  Missouri  River  at  Miami, 
Missouri,  was  made  by  the  local  engineer.  Major  Miller,  and  his  report 
thereon  may  be  found  in  Appendix  Y  7.  The  river  and  harbor  act  of 
August  11,  1888,  having  made  a  specific  appropriation  of  $25,000  for 
the  improvement  of  the  Missouri  Eiver  at  this  place,  and  as  the  Mis- 
souri River  Commission  has  the  work  assigned  to  it  by  law,  it  was  con- 
sidered that  no  further  action  by  this  office  was  required. 

The  act  also  provides  for  a  survey  of  Osage  River,  Missouri,  from  its 
mouth  to  the  first  sJioal,  and  five  miles  above  the  same,  and  to  report  an 
estijnate  based  on  such  survey  of  the  cost  of  constructing  one  lock  and  dam 
within  the  limits  of  said  survey,  and  the  effect  upon  the  navigation  of  said 
river  of  constructing  said  lock  and  dam.  Major  Miller  was  charged  witb 
this  survey,  the  results  of  which  will  be  submitted  when  received. 

IMPROVEMENT     OF      THE     MISSISSIPPI    RIVER    BETWEEN     THE    DES 
MOINES  RAPIDS  AND  THE  MOUTH  OF  THE  ILLINOIS  RIVER. 

Officer  in  charge,  Capt.  E.  H.  Bnfifuer,  Corps  of  Engineers.  Division 
Engineer,  Col.  O.  M.  Poe,  Corps  of  Engineers. 

The  general  project  consists  in  contracting  the  low- water  bed  of  the 
river  to  an  average  width  of  1,800  feet.  All  island  chutes  are  to  he 
closed  by  dams,  and  wing-dams  and  the  river  contracted  where  wider 
than  the  proposed  channel.  The  works  are  generally  built  of  brash 
and  rock.  Piling  is  occasionally  used.  Dredging  has  been  done  to  re- 
move the  sand  from  the  crossings  of  the  worst  barH.  Work  under  the 
present  appropriation  has  been  done  at  Alexandria,  Mo.,  Canton  aod 
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Snoot  Cbat^  VThitney's  Bar,  and  the  Dumeroas  islands  some  4  miles 
above  the  moath  of  the  Illinois.  Dredging  was  done  near  Uatnbargh. 
The  hydraalic  dredge  was  partially  ased  daring  the  fall  of  1888.  An 
allotinent  of  the  appropriation  for  the  repair  of  the  Sny  Island  JLevee 
bis  been  used  for  that  pariH>8e,  and  that  levee  is  now  in  as  good  order 
M  when  the  disaster  occurred  in  May^  1888. 

Jilj  1,1888,  amoant  mvailAble $327.05 

UnmdI  appropriated  by  act  of  AagQBt  11,1888 200,000.00 

200,327,05 
Jmlv  1, 1889,  araoQQt  exx>eDded  danDg  fiscal  year,  exclosiye  of 

ItabiLities  ontataoding  jQly  1,  1888 $90,213.05 

Jaly  1, 18CS9  outstanding  Uabilitiea 13,922. 17 

J  tl J  1,  1889,  amonnt  covered  by  existing  contracts 36, 502. 68 

140, 637. 90 

Jaly  1, 18d9,  balance  available 50,689.15 

(  Amoantthaloan  be  profitoblyexpended  in  fiscal  year  ending  JnneSO,  1889  300,000.00 
<  Sabaiitted  in  compiiaDce  with  requirements  of  sections  2  of  river  and 
(     harbor  acta  of  1866  and  1867. 

(See  Appendix  Z  1. 

KXAia^ATION  FOB  IMPBOVEMENT,  TO  COMPLY  WITH  BEQUIREMENTS 
OP  THE  BIYEB  AND  HABBOB  ACT  OF  AUGUST  Jl,   1888. 

The  required  preliminary  examlDation  of  Clarksville  Harbor ,  Missouri^ 
wa8  made  by  the  local  engineer,  Captain  Bnffner,  and  harbor  reported 
by  bim  as  worthy  of  improvement.  This  conclasion  being  concuri^ed  in 
by  the  Chief  of  Engineers,  and  the  report  of  the  result  ol*  the  examina- 
tion cootaioing  information  snfi&cient  to  indicate  to  Congress  the  ])rob- 
able  co8t  of  the  work  required,  no  further  report  or  survey  appeared  to 
be  necessary.  The  improvement  proposed  is  the  construction  of  a  dam 
to  close  chute  between  Clarksville  Island  and  the  Illinois  shore,  and  the 
boilding  of  a  wingdam  from  the  Illinois  shore  above  the  head  of  the 
idaod.    Estimated  cost,  $25,000.    (See  Appendix  Z  2.) 

IMPROVEMENT  OF  THE  NAViaATION  OF  THE  MISSISSIPPI  BTVEB  BE- 
TWEEN MINNEAPOLIS  AND  I$ES  MOINES  BAPIDS,  INCLUDING  IM- 
PEOVEMENTS  AT  SPECIAL  LOCALITIES  BETWEEN  THOSE  POINTS— 
0PEBA11NG  AND  CABB  OF  THE  DES  MOINES  BAPIDS  CANAL. 

Officer  in  charge,  M%j.  A.  Mackenzie,  Corps  of  Engineers.  Division 
Engineer,  CoL  O.  M.  Poe,  Corps  of  Engineers. 

1.  Operations  of  snag-boats  and  dredge-boats  on  Upper  Mississippi 
Biter. — At  the  beginning  of  the  fiscal  year  there  was  available  the  sum 
of  $1,911.34,  to  which  was  added  by  act  of  August  11,  1888,  the  sura  ot 
•23,000,  making  a  total  of  $26,911.34,  all  of  which  was  ex|)ended  during 
the  year.  In  September  and  October  and  parts  of  July  and  August, 
1S88,  and  in  May  and  a  part  of  June,  1889,  the  snag-boat  General  Barn- 
fri  vas  employed  removing  snags  and  other  obstructions  and  assisting 
interests  of  navigation  between  Minneapolis  and  the  mouth  of  the 
MisBonr]  Biver. 

The  snag-boat  J.  O.  Parke  and  dredge  Phcenix  were  employed  re- 
moving wrecks  and  deepening  channels  during  portions  of  September, 
October,  and  November,  1888,  and  May  and  June,  1889. 

The  total  amount  expended  for  snag-boat  service  on  the  Upper  Mis- 
Wtoippi  River,  between  Minneapolis  and  the  mouth  of  the  Missouri,  to 
Joly  1, 1889,  is  $549,640. 
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As  a  resalt  of  the  work  of  the  snag-boat  daring  past  years,  accidents 
and  damage  from  snags,  wrecks,  and  other  similar  obstmctions  have 
become  very  rare. 

By  the  river  and  harbor  act  of  Aagust  11,  1888,  provision  was  made 
for  operating  snag-boats  and  dredge-boats  on  the  Upper  Mississippi 
lliver  under  an  indefinite  appropriation,  the  sum  so  expended  not  to 
exceed  the  amount  appropriated  in  said  act  for  such  purposes.  The 
clause  of  the  act  regulating  the  annual  expenditure  for  snag-boats  and 
dredge-boats  on  the  Upper  Mississippi  River  is  as  follows :  "  For  oper- 
ating snag-boats  and  dredge-boats  on  Upper  Mississippi  Hiver,  twenty- 
five  thousand  dollars.'* 

July  I,  1888,  amount  available $1,911.34 

Amount  appropriated  by  act  of  August  11,  1688 25,000.00 

26,91WM 
July  1,  1689,  amount  expended  during  fiscal  year 26,911.34 

(See  Appendix  A  A  1.) 

2.  Mississippi  River /ram  Minneapolis  to  Des  Moines  Rapids. — Prior  to 
August  11,  1888,  this  work  was  carried  on  under  appropriation  for 
"improving  Mississippi  River  from  St.  Paul  to  Des  Moines  Uapids.*' 
The  act  of  August  11,  1888,  extended  the  upi)er  limits  of  the  district 
from  St.  Paul  to  Washington  Avenue  Bridge,  Minneapolis. 

Under  this  appropriation  is  carried  on  the  improvement  of  through 
navigation.  Work  has  been  in  progress  under  approved  projects  since 
1878,  and  very  favorable  results  have  been  secured,  showing  that  with 
a  continuance  of  the  work  under  liberal  appropriations  the  low  water 
channel  of  the  Mississippi  between  St.  Paul  and  the  Des  Moines  Rapids 
can  be  made  comparatively  safe,  convenient,  and  permanent^  The  in- 
terests for  which  the  improvement  is  being  made  are  very  large  and 
important. 

During  the  past  year  work  has  been  carried  on  by  days'  labor  and 
use  of  Government  plant  between  St.  Paul  and  Prescott,  in  vicinity  of 
Fountain  City,  West  Newton  Bar,  Crooked  Slough,  between  Otter 
Island  and  Kauvoo,  in  vicinity  of  Winona,  Pontoosae,  and  Hock  Island 
Rapids ;  and,  by  contract,  in  vicinity  of  Fort  Madison  and  between  Fair- 
port  and  Muscatine.  Temporary  work  in  deepening  channels  by  dredg- 
ing was  carried  on  at  numerous  pointed.  There  has  been  expended  to 
June  30,  1889,  for  the  permanent  improvement  of  through  navigation, 
the  sum  of  $1,701,775.28,  or  $3,236  per  mile. 

It  is  estimated  that  there  can  be  expended  to  advantage  during  the 
fiscal  year  ending  June  30, 1891,  for  the  continuation  of  the  improve- 
ment of  the  low-water  channel  of  the  Mississippi  River  from  Minneapolis 
to  Des  Moines  Rapids,  the  sum  of  $1,000,000. 

July  1,  18^8,  amount  available $65,225.53 

Received  from  saleof  fael 111.04 

Amount  appropriated  by  aot  of  August  11,  1886 60u,000.00 

665,336.57 
July  1,  1889,  amount  expended  doriBg  fiscal  year,  exclusive 

ol  liabilities  outstandine  July  1,  1888 $205,473.97 

July  1,  1889,  outstanding  liabilities 4,746.49 

July  1,  1889,  amount  covered  by  existing  contracts 92,275.07 

302, 495. 53 

July  1,  1889,  balance  available 362, 841. 04 

{Amount  tbat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1891 1.000,000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  ^Dd 
harbor  acts  of  1866  and  1867. 

(See  Appendix  A  A  3.) 
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3«  t>es  Moines  Rapids^  Mississippi  River. — This  work  was  commenced 
lu  1866.  The  adopted  plan  provided  for  the  boilding  of  a  closed  canal 
8  miles  long  and  for  catting  an  open  channel  in  the  rock  bed  of  the 
river  over  the  remaining  4  miles  of  rapids.  The  canal  was  opened  in 
AngQSt,  1877,  though  not  fully  completed,  and  lias  been  in  operation 
since  that  time. 

During  the  past  year  the  floating  boom  connecting  outer  canal- wall 
with  upper  draw-rest  of  Keokuk  Bridge  was  constructed  at  a  cost  of 
$13,500,  leaving  $11,500  of  the  $25,000  appropriated  for  the  purpose  to 
be  applied  toward  carrying  out  the  existing  i)roject.  A  small  amount 
of  rock  above  grade  in  the  open  canal  above  Nasliville  was  removed 
and  the  raising  of  the  walls  at  lower  lock  and  the  construction  of  sluice 
at  Sandusky  were  commenced.  The  work  remaining  to  be  done  to  com- 
plete project  is  the  completion  of  sluices  at  Price's  and  Lamallee's  creeks 
and  of  the  raising  of  the  lock-walls  at  middle  and  lower  locks,  a  small 
amount  of  rock  excavation  in  the  open  channel,  construction  of  an  office 
building  at  lower  lock,  and  a  small  amount  of  embankment  paving. 

There  has  been  appropriated  and  allotted  for  this  work  the  sum  of 
$4,552,950.  The  net  cost  to  the  United  States  has  been  to  June  30, 
1889,  $4,518,034.57. 

July  1, 1888,  amoQot  available ^»240. 16 

Amonnt  appropriated  by  act  of  August  11,  1888 35,000.00 

60, 240. 16 
July  1,  1889,  amoant  expended  daring  fiscal  year,  exolusive  of 

liabilities  ontetanding  July  1,  1888 $26,843.85 

July  1,  1889,  outstanding  liabUities 710.18 

July  1,  1889,  amount  covered  by  existing  contracts 12, 858»B8  . 

39,912.91 

July  1,  1889,  balance  available 20, 327. 25 

r  Amount  (estimated)  required  for  completion  of  existing  project 22, 000. 00 

j  Amount  t  bat  can  be  profitably  expended  in  fiscal  year  ending  J  uue  30, 1891    22, 000. 00 
]  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
{     barbor  acts  of  1866  and  1867. 

(See  Appendix  A  A  3.) 

4.  Operating  and  care  ofDes  Moines  Rapids  Canal, — During  the  past 
year  the  Des  Moines  Eapids  Canal  was  open  for  navigation  two  hun- 
dred audfort3'-five  days,  during  which  time  there  passed  through  it 
one  thousand  and  twenty-two  steamboats  and  two  hundred  and  eighty- 
eight  barges,  carrying  22,880  passengers,  50,008  tons  of  merchandise, 
and  381,559  bushels  of  grain.  There  also  passed  through  118,508,045 
feet  B.  M.  of  lumber,  26,333,320  feet  of  logs,  50,221,099  shingles,  and 
37,413,810  laths.  The  expenses  of  the  year  have  been  $38,885.37,  and 
the  estimated  expenses  for  the  coming  year  are  $45,000. 

The  expenses  of  operating  and  care  of  the  Des  Moines  Rapids  Canal 
are  provided  for  by  an  indefinite  appropriation  made  by  act  of  March 
3,1881. 

(See  Appendix  A  A  4.) 

5.  Dry  dock  Xd  the  Des  Moines  Rapids  Canal^  Mississippi  River. — ^The 
approved  project  for  this  work  provides  for  the  building  on  the  river 
side  of  the  Des  Moines  Rapids  Canal,  above  the  middle  lock,  of  a  dry- 
dock  400  feet  long  and  100  feet  wide, with  gates  giving  an  entrance  into 
the  canal  80  feet  wide.  The  original  estimate  of  cost  was  $125,000, 
which  amount  has  been  appropriated  by  Congress.  There  have  been 
expended  to  date  $122,992.55,  leaving  an  available  balance  of  $2,007.45, 
which  is  sufiBcient  to  complete  the  work  at  an  early  day. 
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The  large  plant  owned  by  the  United  States  and  the  entire  commerce 
of  the  Upper  Mississippi  River  will  be  benefited  by  this  improvement. 

Amount  appropriated  by  act  of  Au^nst  11,  18c?8 $16, 250. 00 

July  1,  1889,  amouDt  expended  daring  fiscal  year,  exclnsivo 

of  liabilities  outstanding  July  1,  18H8 |14,0l7.r)5 

July  1,  1889,  outstanding  liabilities .' 225.00 

14,242.56 

July  1,  1889,  balance  available 2,007.45 

(See  Appendix  A  A  5.) 

6-.  Harbor  of  refuge  on  Lake  Pepin^  at  Stochholnij  Wisconsin. — On  the 
breaking  up  of  the  ice  in  the  spring  of  1888,  which  occurred  at  high 
water  and  in  a  violent  storm,  the  breakwater  was  mnch  damaged.  It 
was  decided  to  rebuihi  the  pier  with  sloping  sides,  which  work  was  be- 
gun August  23  and  completed  early  in  November,  1888.  The  amount 
expended  on  this  work  to  July  1,  1889,  is  $24,860.63. 

July  1,  1888,  amount  available $5,929.06 

July  1,  1889,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  June  30,  1888 5,789.59 

July  1,  1889,  balance  available 139.47 

(See  Appendix  A  A  6.) 

EXAMINATIONS  FOR  IMPROVEMENT,  TO  COMPLY  WITH  REQUIRBMENTS 
OF  'J'HE  RIVER  AND  HARBOR  ACT  OF  AUGUST  1 1,  1888. 

The  required  preliminary  examinations  of  the  following  localities  were 
made  by  the  local  engineer  in  charge,  Major  Mackenzie,  and  reported 
by  him  as  not  worthy  of  improvement,  with  facts  and  reasons  for  such 
opinion.  The  Chief  of  Engineers  concurring  in  the  conclusions  reached 
in  these  instances,  has  given  no  instructions  to  make  further  survey 
with  the  view  to  their  improvement: 

1.  Malone  City  Harbor^  Illinois. — (See  Appendix  A  A  7.) 

2.  Mississippi  Eiver,  the  main  slough  at  Hamilton^  Illinois^  to  the  end 
of  securing  a  good  and  sufficient  steam-boat  landing  at  that  point. — (See  Ap 
pendix  A  A  8.) 

3.  Mississippi  River  at  and  near  the  Ihead  of  Beaver  Island^  at  Clinton^ 
loxca^  to  determine  what  is  necessary  to  remove  the  sand-bars  there  formed 
and  forming^  so  as  to  mahe  navigable  and  protect  the  entrance  to  the  west- 
em  cliannel,  and  the  channelitsetf  that  runs  between  Beaver  Island  and  the 
Iowa  shore. — (See  Appendix  A  A  9.) 

IMPROVEMENT  OP  THE  MISSISSIPPI  RIVER  ABOVE  THE  FALLS  OF  ST. 
ANTHONY — IMPROVEMENT  OP  CHIPPEWA  AND  ST.  CROIX  RIVERS, 
WISCONSIN;  OF  MINNESOTA  RIVER,  MINNESOTA,  AND  OF  RED  RIVER 
OF  THE  NORTH,  MINNESOTA  AND  DAKOTA— RESERVOIRS  AT  THE 
SOURCES  OF  THE  MISSISSIPPI — IMPROVEMENT  OF  YELLOWSTONE 
RIVER,  MONTANA  AND  DAKOTA. 

Officers  in  charge,  Maj,  Charles  J.  Alfen,  Corps  of  Engineers,  with 
Lieut.  W.  E.  Craighill,  Corps  of  Engineers,  under  his  immediate  orders 
since  April  9, 1889.  Division  Engineer  since  December  3,1888,  Col.  O. 
M.  Poe,  Corps  of  Engineers. 

1 .  Mississippi  River  above  Falls  of  St,  Anthony^  Minnesota. — The  pres- 
ent  project,  adopted  in  1880,  consists  in  improvement  of  the  river  be- 
tween Aitken  and  Grand  Bapids,  a  distance  of  165  miles,  by  removal  of 
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snags,  bowlders,  bars«  aod  leaning  trees  from  the  channels,  and  con- 
struction of  wing  dams,  when  necessary,  to  afford  3  feet  depth  during 
low-water  stage,  the  cost  being  estimated  at  $54,127.  Under  the  ap- 
prc^riations  of  1880-^81  and  '82,  the  river  between  the  points  named 
was  well  cleared  of  large  numbers  of  obstructions.  But,  between  1884 
and  1888,  and  daring  the  flood  of  the  latter  year,  large  nnrabers  of  snags 
aod  overhanging  trees  were  formed.  The  appropriation,  $10,000,  by 
the  act  of  August  11,1888,  was  applied  to  removal  of  obstructions,  and 
by  the  close  of  the  fiscal  year  the  improvement  had  been  carried  to  a 
point  abont  half  way  between  Grand  Bapids  and  Aitken,  and,  in  addi- 
tion, a  number  of  bowlders  were  removed  to  within  20  miles  of  the  latter 
point. 

Total  expended  to  June  30, 1888,  $35,000. 

Total  exoended  during  the  fiscal  year  ending  June  30, 1889,  including 
outstanding  liabilities,  $8,668.17. 

Before  improvement  commenced  in  1880  the  stream  between  Aitken 
and  Grand  Bapids  was  so  obstructed  that  navigation  was  difficult  and 
at  times  almost  impossible  for  steamers  of  lightest  dranght.  There  is 
now  a  general  depth  in  the  improved  channels  of  3  feet  at  low  water, 
bat  there  are  many  snags^  leaning  trees,  bowlders,  and  masses  of  gravel 
yet  remaining  to  be  removed,  as  they  contract  the  channels  and  thus 
interfere  with  the  movement  of  steamers  at  any  stage  of  water. 

Several  steamers  navigate  this  iwrtion  of  the  Mississippi,  carrying 
passengers  and  freight  to  the  settlements,  and  supplies  for  lumber 
camps. 

The  sum  of  $18,000,  estimated  for  the  fiscal  year  ending  June  30, 
1891,  is  for  completion  of  the  improvement  between  Aitken  and  Grand 
Bapids.    This  estimate  adds  $8,872.50  to  the  original  estimate. 

Jnlj  1. 1889,  amoant  available,  including  that  for  outstanding  liabilities 

(f3.t»7)  $3.67 

Arooantappropriatedby  act  of  August  11, 1888 10,000.00 

10, 003.  «)7 
Jolv  1,  1389,  amount  expended  during  fiscal  year,  exclusive  of 

liabUitiCBOUfstaDding  July  1,  1888 $7,610.31 

Jolj  J,  18b»,  outstanding  liabdities 1,057. 86 

8.668.17 

July  1, 1880,  balance  available 1,335.50 

(Amount  (estimated)  required  for  completion  of  existing  project $18, 000. 00 
Amount  tbat  can  be  profitably  expended  in  fiscal  year  ending  June  30,1891     It*,  000. 00 
Sobmitted  in  compliance  'with  lequirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  B  B  1.) 

2.  R^ervoirs  at  headwaters  of  the  Mmissippi  River. — The  object  of 
the  reservoirs  is  to  collect  sarplas  water,  principally  from  the  precipita- 
tiou  of  winter,  spring,  and  early  sammer,  w  be  systematically  released 
so  as  to  benefit  navigation  upon  the  Mississippi  Eiver  below  the  dams. 
The  reservoir  project  is  the  outcome  of  surveys  and  examinations  made 
in  1869,  1874,  1878,  and  1870.  From  the  results  of  these  examinations, 
and  farther  examinations  made  in  1880,  the  first  cost  of  constructing 
reservoir  dams  in  Minnesota  and  Wisconsin  was  placed  at  $1,809,083. 
The  cost  of  land  and  other  damages  to  result  from  construction  an<l 
operation  of  the  proposed  dams  was  not  included  in  tbat  estimate,  as 
they  coald  not  be  predicted  with  any  approach  to  accuracy. 

The  present  project  consists  in  constructing  reservoir  dams  at  the 
bttulwaters  of  the  Mississippi  River  in  Minnesota,  that  locality  having 
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been  selected  for  commencing  the  work  in  consequence  of  an  appropria- 
tion made  by  the  ri^er  and  harbor  act  approved  June  14, 1880,  for  coq- 
strnction  of  a  reservoir  dam  at  Lake  Winnibigoshish,  Minnesota,  aod 
for  other  reasons,  given  in  Appendix  Y  to  the  annnal  report  for  1886. 
By  1886,  four  of  the  reservoirs  had  beer  created. 

Expended  upon  this  work,  to  the  close  of  the  fiscal  year  ending  June 
30,  1888,  including  examinations  at  proposed  dam-sites,  hydrological 
observations,  land  damages,  amounts  set  aside  as  awards  to  Indians, 
and  care  and  maintenance  of  the  works,  $596,800.27. 

The  reservoirs  were  operated,  1885-1888,  during  the  seasons  of  low 
water,  to  the  benefit  of  navigation  on  more  than  2W  miles  of  the  Missis- 
sippi Kiver,  viz:  Between  Orand  Bapids  and  Aitken,  165  miles,  and  from 
St.  Paul  to  some  distance  below  the  confluence  of  the  Mississippi  and  St. 
Croix  rivers. 

Expended  during  the  year  ending  June  30, 1889,  in  care  and  main- 
tenance of  the  works,  and  increasing  the  capacity  of  the  Pokegama 
Reservoir,  $14,673.26. 

During  the  past  spring,  and  to  the  close  of  June,  the  reservoirs  main- 
tained a  boating  stage  on  the  Mississippi  Biver  between  Orand  Bapids 
and  Aitken,  the  river  between  those  points  having  received  bat  little 
rainfall. 

The  sum  of  $80,000  (estimated)  for  the  fiscal  year  ending  June  30, 
1891,  is  to  be  expended  in  care  and  maintenance  of  the  reservoir  dams 
and  dikes,  in  creating  a  reservoir  at  Sandy  Lake,  in  connecting  the 
three  reservoirs  above  Grand  Bapids  by  telephone,  in  c^nstructiDg  a 
line  of  telegraph  from  the  Pokegama  Beservoir  to  Aitken,  and  in  operat- 
ing and  maintaining  the  line. 

Jaly  1,  1888,  amount  avaiUble 125,699.73 

Amonot  appropriated  by  act  of  August  11, 1888 12,000. 00 

37,699.73 
July  1, 1889,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1888 $12,3ia35 

Jnly  1,  18«9,  outsUnding  liabilities 2.354.91 

14,673.26 

July  1, 1889,  balance  available 23,026.47 

f  Amount  (estimated)  required  for  completion  of  existing  project 1, 174, 583. 50 

t  Amount  that  can  be  profitably  expended  in  fiscal  year  enoing  June  30, 

i      1891 80,000.00 

I  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
t     harbor  acts  of  1866  and  1867. 

(See  Appendix  B  B  2.) 

3.  Chippewa  River j  including  Yellow  Banks^  WiMonsin. — ^The  plan  for 
improvement  of  the  Chippewa  Bivec  consists  in  revetment  of  caving 
bends  and  construction  of  dams  and  jetties  from  Ban  Claire  to  the  con- 
fluence of  the  Chippewa  and  Mississippi,  a  distance  of  57  miles,  to  con- 
fine the  low- water  volume  to  a  channel  of  nearly  uniform  width  and  depth. 
The  general  plan  was  adopted  in  1877,  and  the  work  has  been  carried  on 
in  accordance  with  it,  varying,  however,  more  or  less,  as  to  location  and 
extent  of  dams,  jetties,  etc.  The  protection  of  the  Yellow  Banks  con- 
sists in  a  revetment  of  piling  and  facines,  the  latter  to  be  crowned  with 
rock.  The  object  of  the  Yellow  Banks  protection  is  to  prevent  their 
erosion,  and  thus  to  relieve  the  channels  of  the  Chippewa  Kiver  and  of 
the  Mississippi  below  the  junction  of  the  two  streams  from  the  masses 
of  sand  contributed  by  those  banks.  The  plan  for  protecting  the  banks 
was  adopted  in  1883.    The  improvement  of  the  river  and  the  protection 
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of  the  Yellow  Banks  were  regarded  as  separate  s^nd  distinct  works  until 
the  act  of  Aagnst  11, 1888.  Estimated  cost  of  the  consolidated  improve- 
Beot,  including  all  expenses  from  the  commencement,  $272,487.72. 

Expended  to  the  close  of  the  fiscal  year  ending  June  30,  1888,  as 
follows: 

On  impTovemeiit  of  the  Chippewa  Rirer $115,712.72 

Ob  protection  of  Yellow  Bulks 30,000.00 

Totid 145,712.72 

Before  the  improvement  commenced  the  depth  on  the  bars  at  low 
vater  seldom  exceeded  18  inches,  and  the  crossing  at  the  mouth  of  the 
rtrerwas  extremely  difflcnlt  at  that  stage,  owing  to  tho  volume  of  the 
n?er  joining  the  Mississippi  through  a  nnmt>er  of  channels  of  insufficient 
il^pth.  Tb^  latter-named  channels  were  contracted  into  one  of  good 
depth  by  means  of  long  parallel  jettie.<*.  C^enerally,  wherever  works 
lor  improvement  were  constructed  by  the  Government  the  low- water 
depths  were  increased  from  18  inches  to  3  to  4  feet.  And  the  general 
improvement  not  only  greatly  facilitated  the  passage  of  steamers  and 
rafts,  but  also  greatly  reduced  the  expense  of  ratting  manulactured 
lomber. 

Expended  during  the  year  ending  June  30, 1889,  $8,622.21. 

The  work  for  the  year  consisted  in  construction  of  a  long  wing  dam 
at  Plum  Island  Flats,  and  in  extensions  of  and  repairs  to  existing 
dams,  and  in  repairs  of  Yellow  Banks  protection.  The  eft'ect  of  the 
work  done  at  Plum  Island  Flats  was  to  increase  the  original  low-water 
depth  of  18  inches  to  3  feet. 

The  sum  of  $30,000,  estimated  for  the  fiscal  year  ending  June  30, 1891, 
is  for  oooKtructing  and  completing  dams  and  revetments  between  the 
Delia  at  Ban  Claire  and  the  mouth  of  the  river,  and  for  further  protec- 
tioD  of  the  Yellow  Banks. 

July  1, 1^  mmoQDt  available $1,037.28 

AmoaDt  appropriated  by  act  of  Aagnst  11,  1S88 10,000.00 

11,0^0.28 
J^jr  1, 1889,  ttOBOinit  expended  duriDg  fiscal  year,  exclusive  of 

.lisbilitie^oatetanding  July  1,  1888 $8,-^7.*21 

July  1, 16f«,  ootatanding  liabilities 245. 00 

8, 082. 21 

Joly  1, 1889,  balance  avaiUble 2,415.07 

(Amoant  (estimated)  required  for  completion  of  existi  Dg  project 115, 737. 72 
AmoaQt  that  can  be  profitably  expended  in  fiscal  vear  ending  Jane  30, 1^1    30, 000. 00 
dobmitted  io  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  B  B  3.) 

4.  8t.  Croix  Biverj  Wiacomin  and  Minnesota. — ^The  original  project  for 
improvement,  adopted  in  1878,  was  based  *upon  a  survey  made  in  1874 
when  the  river  was  at  a  high  stage  of  water  and  but  comparatively  few 
obstructions  to  be  seen.  It  contemplated  removal  of  snags«  bowlders, 
MsiKl-baiH,  etc,  and  contraction  of  the  low- wafer  channels  from  Tay- 
lor^ Palls  to  the  oonfluence  of  the  river  with  the  Mississippi  into  one 
of  nearly  uniform  width.  Estimated  cost  $21,758.  At  low-water, 
however,  the  channel  had  in  many  places  but  .2  feet  of  depth,  and 
(Steamers  and  barges  made  their  way  as  best  they  could  amongst  the 
obstmctions ;  at  times  it  was  impossible  for  them  to  get  over  the  shoal 
I'laces,  The  present  project,  adopted  in  1880,  and  raodilied  as  to  cost 
iv  IM^  is  based  upon  a  low- water  survey  made  in  1879^  and  differs 
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from  that  origiually  adopted  only  in  amount  of  work  to  be  doae.     Es- 
timated cost,  $83,460. 

Expended  under  original  and  present  projects  to  the  close  of  the  fis- 
cal year  ending  June  30,  1888,  $82,362.32.  The  work  peformed  to  that 
date  resulted  in  a  least  depth  of  3  feet  on  the  improved  baurs  above 
Stillwater  and  4  to  5  feet  on  the  bars  below  that  place. 

Expended  during  the  past  fiscal  year,  $9,734.43.  The  work  of  the 
past  year  consisted  in  removing  obstructons  between  Taylor's  Falls  and 
the  month  of  the  river,  in  constructing  a  wing  dam  at  Hudson  Bar,  and 
in  dredging  at  the  same  locality,  and  in  extending  the  wing-dam  at 
Catfish  Bar.  These  bars  are  below  Stillwater,  and  before  improvement 
was  undertaken  were  formidable  obstructions  at  low-water  to  the 
large  raft  and  steam-boat  navigation  of  the  river.  They  now  afford 
sufficient  depth  for  the  largest  Mississippi  River  steamers  which  ascend 
to  Stillwater,  but  the  Hudson  Bar  Channel  should  be  widened  by  dredg- 
ing, and  the  channels  at  both  bars  be  maintained  by  increase  in  win^- 
dams.  Some  bars  above  Stillwater  yet  require  improvement,  and  ob- 
structions, as  snags,  sunken  logs,  wrecks,  etc.,  should  be  removed  aa 
they  occur.  Generally,  it  may  be  said  of  this  improvement  that  at 
many  points  navigation  has  been  rendered  permanent  where  formerly 
it  was  uncertain,  and  that  in  other  places  it  has  been  made  practicable 
Avhere,  before  improvement,  it  was  impossible. 

The  sum  of  $20,000,  asked  for  the  fiscal  year  ending  June  30,  1891,  is 
to  be  expended  at  Hudson  and  Catfish  bars,  below  Stillwater,  in  im- 
proving several  bars  above  the  latter,  and  in  general  removal  of  ob- 
structions and  maintenance  of  existing  works. 

July  1,  188b,  amount  available $137. 6S 

AuiouDt  appropriated  by  act  of  Angast  11,  1888 10,000.00 

10, 137. 68 
July  1,  1869,  amount  expended  during  fiscal  year,  e^clublYe  of 

liabilities  outbtanding  July  1,  1888 |9,692. 11 

July  1,  If^t),  outstanding  liabilities 42.32 

9.734.43 

July  1,  1889,  balance  available 403.25 

{Amount  (estimated)  rec^uired  for  completion  of  existing  project 34,200.00 
Amount  that  can  be  protitably  expended  in  fiscal  year  ending  June  30, 1891  20,  OtK).  00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  B  B  4.) 

5.  Minnenota  River ^  Minnesota. — From  1867  to  1873,  inclusive,  Congress 
appropriated  $77,500  for  improving  the  Minnesota  River.  The  appro- 
priations were  applied  to  removing  snags  and  bowlders,  so  as  to  afford 
a  least  depth  at  low- water  stage  of  2  to  3  feet.  In  1874  a  survey  was 
made  from  the  mouth  of  the  river  to  South  Bend,  .a  distance  of  abont 
IIG  miles,  to  determine  the  practicability  of  improving  the  navigation 
by  means  of  canals,  locks,  and  dams.  Based  upon  this  survey,  esti- 
mates were  made  for  five  locks  and  dams  and  removal  of  snags,  etc.,  at 
a  cost  of  $733,868.63,  the  cost  of  removing  snags,  etc.,  being  therein 
placed  at  $34,585.10,  including  contingencies.  Following  this  report. 
Congress  made  three  appropriations  of  $10,000  each,  by  acts  approved 
March  3,  1875,  August  14,  1876,  and  June  18,  1878,  which  sums  were 
applied  to  clearing  the  river  of  obstructions  below  South  Bend. 

Expended  to  June  30,  1879,  $117,467. 

Since  1879  no  work  for  improvement  of  the  river  has  been  under- 
taken.    Under  the  appropriations  above  named  the  removal  of  obstruc- 
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tkms  cleared  the  way  over  loDg  stretches  of  the  river  between  Minne- 
8dU  Falls  and  a  point  abont  30  miles  below  Henderson.  Little  or  no 
Dse  was  made  of  the  improved  channels^  there  being  little  or  no  steam- 
boat navigation  of  the  river.  The  rapidly  caving  banks  of  the  stream 
esQse  snags  and  leaning  trees  to  form^  so  that  channels  which  were 
cleared  of  them  ten  years  ago  are  more  or  less  encumbered  with  them 
to^day. 

The  river  and  harbor  act  of  August  11, 1888,  appropriated  $10,000 
for  ioiproving  the  Minnesota  River,  including  protection  of  the  banks 
opposite  the  borough  of  Belle  Plaine.  It  ap|>earing  from  an  examina- 
tion made  in  September  last  that  the  sum  was  inadequate  for  the  pur- 
poses named  its  expenditure  for  work  for  improvement  was  deferre<l 
OQtil  the  further  wishes  of  Congress  in  the  matter  might  be  known. 

Total  ex[>ended  on  the  improvement  to  the  close  of  the  fiscal  year 
ending  June  30,  1888,  $117,467. 

Expended  during  the  year  ending  June  30, 1889,  $18.60. 

JqW  1, 1888,  amoont  mrailable,  inclndiDg  that  for  oatatanding  liabUitiee 

(|i>.OU) •$42.00 

Amount  appropriated  by  act  of  August  II,  1888 10,000.00 

10, 042. 00 
July  1,  1^89,  amount  expended  during  fiscal  year,  exclusive  of 

liabilitieJioatstandiDg  July  I,  1888 $18.60 

July  1,  It»<9,  outstanding  liabilities 9.00 

•iT.eo 

Joly  1, 1889.  balance  avaUable 10. 014. 40 

(Ainount  (estimated)  required  for  completion  of  existing  project 693. 868. 63 
AoKNint  that  can  be  profitably  expended  in  fiscal  year  ending  June  30. 1891    25. 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  B  B  5.) 

6.  Red  River  of  the  Norths  Minnesota  and  Dakota.^The  project  for  the 
improvement  of  this  river  from  Breckenridge  to  the  northern  boundary 
line,  adopted  in  1877,  and  amended  as  to  cost  in  1883,  consists  in  the 
removal  of  snags,  leaning  trees,  and  bowlders,  and  in  dredging  chan- 
neU  through  the  bars,  at  an  estimated  cost  of  $179,310.  A  revised 
estimate  made  in  1887  placed  the  cost  of  completing  the  improvement 
at  119,508.37. 

Expended  npon  this  improvement,  to  the  close  of  the  fiscal  year  end- 
ing Jnne  30, 1888,  $160,212.52,  resulting  in  an  improved  channel,  at 
high-water  stage,  cine  to  removal  of  snags  and  overhanging  trees,  of  76 
miles,  between  Fargo  and  Abercrombie ;  and  an  improved  channel  to 
afford  3  feet  of  depth  at  ordinarily  low  water  for  80  miles  north,  by  river, 
ftom  Fargo;  partially  improved  channels  on  Goose  Rapids.  90  miles  north 
from  Fargo,  due  to  removal  of  bowlders  and  dredging  of  bars;  ameliora- 
tion of  navigation" between  Goose  Rapids  and  Fargo  by  dredging,  and 
4  feet  of  depth  at  ordinary  low  water  for  62  miles,  by  river,  north  of 
Grand  Forks. 

Before  improvement  the  ruling  depth  upon  bars  between  Moorhead 
and  Goose  Rapids,  at  ordinary  low  water,  was  but  Ij  feet,  and  below 
Grand  Forks  2  fe4»r,  while  between  Moorhead  and  Abercrombie  the 
oavigatioo  was  at  all  times  difficnit. 

The  improvement  has  largely  increased  the  facilities  for  movement  of 
gram  by  steam- boats  and  barges. 
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The  work,  daring  the  fiscal  year  ending  June  30, 1889.  consisted  iu 
dredging  on  the  lower  half  of  Goose  Bapids  and  iu  completing  excava- 
tion of  bars  for  62  miles  north  of  Grand  Forks. 

Expended  during  the  past  fiscal  year  $13,552.66,  resulting  in  3  foot 
channels  at  ordinarily  low  water  on  the  portion  of  rapids  worked  over, 
and  betterment  of  the  channels  below  Grand  Forks  for  62  miles. 

Remaining  to  be  done:  Excavation  of  bars  between  Breckenrid^re 
and  Fargo ;  from  a  point  10  miles  above  the  rapids  to  the  middle  of  the 
latter ;  a  small  amount  of  excavation  from  the  foot  of  the  rapids  to  a 
point  62  miles  north  of  Grand  Forks ;  dredging  at  the  Pelican  Bars, 
115  miles  north  of  the  Forks,  and  removal  of  overhanging  trees,  snags, 
and  bowlders  at  a  number  of  points. 

The  sum  of  $40,000  estimated  for  the  fiscal  year  ending  June  30, 1891, 
to  be  applied,  generally,  towards  completion  of  the  improvement. 

July  1,  1888,  amouDt  available $9,735.13 

Amount  appropriated  by  act  of  Augnst  11,  1888 20,000.00 

29,  r45. 13 
July  1,  1889,  amount  exx>ended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1, 1888 $11,679.42 

Julyl,  1889,  outstanding  lUbilities 1,873.14 

13,552.56 

Julyl,  1889,  balance  available 16.182.57 

{Amount  (estimated)  required  for  completion  of  existing  pr^eot 59, 596. 37 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1891    40, 000. 00 
Submitted  in  compliance  mth  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  B  B  6.) 

7.  Surveys  for  reservoirs  at  the  sources  of  the  Mississippi^  8t,  Croix^ 
Chippewa,  and  Wisconsin  Bivers.—lSothing  was  done  under  this  head 
during  the  past  Hscal  year,  no  funds  having  been  available  for  sach  work. 

Amount  (estimated)  required  for  completion  of  existing  project $50, 000. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  B  B  7.) 

8.  Yellowstone  River,  Montana  and  Dakota. — ^The  project  for  improve- 
ment is  to  work  down  the  river  from  Glendive,  building  wing-dams  and 
dams  to  close  island  chutes  where  necessary  in  order  to  confine  the 
water  generally  to  one  channel,  and  to  thereby  increase  the  depth  on 
the  rapids  and  shoal  places;  also,  to  remove  rocks  and  bowlders  from 
the  channels. 

The  original  condition  of  the  navigable  channel  was  bad  and  unsafe, 
due  to  the  existence  of  numerous  swift  rapids,  to  crooked  and  shallow 
channel  at  low  water,  and  to  the  presence  of  rocks  and  loose  bowlders. 
By  removing  the  latter  at  the  worst  places  and  by  confining  the  water 
to  one  channel  so  as  to  increase  the  depth  on  the  rapids,  the  river  has 
been  considerably  improved  for  purposes  of  navigation.  No  work 
other  than  repairs  to  and  care  of  the  plant  has  been  done  since  1885, 
owing  to  insufficiency  of  funds.  At  present  the  stream  is  not  navigated 
by  steamers. 

Expended  to  the  close  of  the  fiscal  year  ending  June  30,  1889, 
$106,808.29. 

Expended  during  the  fiscal  year  ending  June  30,  1889,  including 
outstanding  liabilities,  $1,319.27. 
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Jily  U  U)f«,  amoont  avaiUble 113,960.98 

Jily  1,  li^^,  MBCNuit  expended  daiing  fiscal  year,  exclusive  of  liabilities 

oQtrtanding  Jnly  1, 1888 1,319  27 

Jily  1, 1889,  balance  aTailable ll,«M1.7l 

{ABooat  (ertimated)  required  for  completion  of  existing  projeet 105, 0(iO.  00 
Anoont  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1^1    *^,0U0.00 
Babadtted  in  compliance  with  reqnirements  of  sections  %  of  riTer  and 
harbor  acta  <tf  1866  and  1867. 

(See  Appendix  B  B  8.) 

SXAIORATION  FOR  DCPROYSKEIVT,  TO  COMPLT  WITH  RRQUIRKlCEliTS 
OF  THE  RIVER  AKD  HARBOR  A€?T  OF  AUGUST  11,  1888. 

The  required  preliminary  examiDation  of  Ice-karhar  at  or  near  Bis- 
wutrd^  Dakota^  on  the  Upper  Missouri  River ^  waa  made  by  the  local  engi- 
neer in  charge.  Major  Allen,  and  reported  by  bim  as  not  worthy  of  im- 
provement, with  facts  and  reasons  for  snch  opinion.  The  Chief  of 
Engineers,  concurring  in  the  conclusion  reached  in  this  instance,  has 
given  no  instructions  to  midce  further  survey  with  the  view  to  its  im- 
{movement — (See  Appendix  B  B  9.) 

IMPROVEMENT    OF    TEN19E8SEE    AND    CUMBERLAKD    RIVERS,  AND    OF 
CERTAIN  RIVERS  IN  EASTERN  TENNESSEE  AND  KENTrCET. 

Officer  iu  charge,  Lieut  Col.  J.  W.  Barlow,  Corps  of  Engineers,  with 
Lieut.  H.  £.  Waterman,  Corps  of  Engineers,  under  his  immediate  orders. 

1.  Tennessee  River. — (a)  Above  Chattanooga. — Theexaminatiousofthis 
section  of  the  river  in  1830  and  1871,  show  the  principal  obstructions  to 
l>e  reefs,  gravel-bars,  and  a  few  snags,  brooght  down  by  the  annual 
floodt),  bat  that  the  bed  and  banks  of  the  river  are  subject  to  only  slight 
changes;  improvements  when  made  are  therefore  practically  jiermanent. 

The  present  project  is  to  blast  a  channel  throngh  reefs,  reduce  sand 
and  gravel  bars,  and  to  build  op  riprap  dams  to  contract  the  water- 
vsy  so  as  to  obtain  a  safe  navigable  channel  depth  of  3  feet  at  low 
water.  • 

The  amount  expended  to  June  30, 1888,  was  $225,947.70,  which  has 
wcored  for  commerce  a  lengthened  season  of  navigation  for  steam- 
boats, and  an  improved  channel  for  the  passage  of  ratts  and  flat  boats. 

Of  the  forty-thi-ee  obstructions  work  has  been  done  u|>on  at  least 
twenty-nine  of  them,  partially  removing  some  and  more  or  less  improv- 
ing others.  A  snag  and  tow  boat  was  built  for  use  upon  the  Tennessee 
and  its  tributaries. 

in  October  last  work  was  resumed  at  Soddy  Shoals  and  continued  at 
that  point  and  White  Creek  Shoal  until  December. 

The  snag-boat  Weitzel  was  employed  in  December  in  clearing  the 
<4iannel  of  snags,  overhanging  trees,  etc,  between  Chattanooga  and 
Wbite  Creek,  about  114  miles. 

Amount  expended  during  fiscal  year,  including  outstanding  liabilities, 

was  $5,135.87. 

ittJy  U  WeH,  amooot  •v»a*bl© rJ.:.0 

ABooatapproprUuMlbyactorAogiistll,  168S ir),u^*.t«> 

15,  OT/i.  :i) 

i^y  h  \d&t  amoant  expended  daring  fiacal  year,  exdnsiTe  of 

habOitiee  ontstandiDg  July  1,  1888 $5.  OZ!,  36 

Jily  1,  H»,  ootataoding  UablHUea 63. 40 

5, 090. 76 

itly  1, 1880,  balance  aTaUable 9,961.54 

E9a89 16 
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(Auioaut  (estimated)  required  for  completion  of  existing  project ..     ...  $59, 000.00 
Amount  that  can  be  proiitably  expended  in  tiscal  yearending  Jane  30, 1891    30, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  C  0  1.) 

(b)  Below  Chattanooga. — ^Tbe  original  condition  of  the  section  of  the 
river  from  Chattanooga,  Tenn.,  to  Brown's  Ferry,  Ala.,  was  found  when 
examined  in  1867,  and  subsequently,  to  be  obstructed  by  reefs,  bs^rs, 
etc.,  and  had  about  3  feet  of  water  in  the  channel  for  eight  or  nine 
months  in  each  year.  From  Brown's  Ferry  to  Florence  it  was  not  navi- 
gable, the  Muscle  Shoals  forming  an  absolute  barrier,  excepting  when 
the  river  was  at  an  unusually  high  stage.  From  Florence  to  month  of 
the  river  the  usual  surface  obstructions  were  found,  with  many  shoals, 
having  deep  water  between  them. 

The  present  project  consists  in  building  around  the  Big  Moacle  Shoals 
a  canal  14^  miles  long,  70  to  120  feet  wide,  and  6  feet  deep,  having  nine 
locks,  each  300  feet  between  gates  and  60  feet  wide,  and  an  aqnedoct 
over  Shoal  Creek  900  feet  long,  60  feet  wide,  and  5  feet  deep;  in  con- 
structing a  canal  around  the  Elk  JEtiver  Shoals,  1^  miles  long,  with  two 
locks;  and  in  blasting  a  channel  through  the  bedrock  and  building 
wing-dams  at  Little  Muscle  Shoals,  a  modification  of  the  original  plan 
for  a  system  of  lockage;  and  in  improving  the  most  troublesome  places 
above  Decatur  and  below  Florence. 

The  total  amount  expended  to  June  30,  1888,  including  outstanding 
liabilities,  is  $2,057,377.28,  which  has  resulted  in  the  improvement  of 
the  river,  as  follows : 

The  practical  completion,  as  modified,  of  the  Little  Muscle  Shoals, 
at  a  cost  of  about  $126,180,  by  cutting  a  channel  through  the  l>ed-rock, 
2^  miles  long,  and  building  about  3  miles  of  stone  dams.  It  is  very 
probable  that  these  dams  will  be  modified  in  the  future,  or  that  locks 
will  be  built  as  originally  projected  and  estimated  for. 

At  Big  Muscle  Shoals  and  Elk  River  Shoals  the  eleven  locks  were 
built  and  miter-gates  placed  in  position.  The  five  lower  locks  are  to 
have  drop-gates,  and  one  of  these — at  lock  5 — was  hung. 

The  a<]ueduct  over  Shoal  Creek  was  erected,  but  considerable  re- 
mained to  be  done  to  put  it  in  an  actually  finished  condition.  Widen- 
ing and  straightening  of  canal-trunk  was  effected. 

The  permanent  dams  at  Bluewater  Creek  and  Six-Mile  Creek  and 
the  Douglas  Branch  Bridge  were  constructed. 

The  dredge  Harwood  and  its  service  dump-scows  were  built  for  use 
in  dredging  canal-trunk  and  its  approaches. 

The  amount  expended  during  the  fiscal  year,  including  outstanding 
indebtedness,  was  $110,112.88,  with  the  following  results: 

Three  waste  weirs  were  constructed  in  the  levels  between  locks  1  and 
2,  3  and  4,  and  5  and  6,  respectively,  to  protect  the  tow-path,  and  a 
drilt-sluice  was  placed  at  the  head  of  lock  6  to  carry  oflf  the  drift,  logs, 
etc.,  in  times  of  flood. 

At  the  Shoal  Creek  Aqueduct  the  masonry  was  cut  to  receive  iron 
work  to  strengthen  piers;  braces  and  connecting-plates  were  put  on, 
and  iron  work,  etc.,  painted;  a  culvert  was  also  built  to  drain  the  level 
above  lock  7. 

The  break  in  the  embankment  above  Lock  A,  caused  by  the  heavy 
storms  of  January  last,  was  closed  by  a  permanent  crib*dam  filled  with 
stone  and  clay,  and  the  embankment  raised. 

The  United  States  dredge  Harwood  was  employed  in  dredging  below 
Lock  B,  removing  stone  from  cross  dam  at  Milton's  Bluff,  excavating 
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two  cuts  from  cross-dam  to  and  through  first  tow-head,  etc. ;  slope- wall 
finished  below  Lock  B ;  also,  the  culvert  behind  crib- work  at  Lock  A. 

Locks  A  and  B  are  ready  for  use,  with  hand  maneuvering  appliances 
complete ;  but  it  is  proposed  to  test  at  Lock  A  certain  bydraulic  ma- 
chinery, as  to  eflSciency  and  practicability  for  general  use  at  each  of 
the  locks  of  the  canal.  This  machinery  will  be  built  and  tested  early 
in  the  next  fiscal  year. 

In  April  the  United  States  steamer  Weitzel  passed  through  the  two 
locks  of  the  upper  division,  and  six  of  the  lower  division,  the  gate  ma- 
chinery working  very  satisfactorily. 

Work  of  channel  excavation  was  begun  at  Kance's  Eeef  at  the  close 
of  the  year. 

The  building  of  a  small  tug- boat  for  use  in  the  canal- trunk  was 
begun ;  the  boat  will  be  finished  in  July. 

The  United  States  snag-boat  Weitzel  was  employed  snagging  during 
May ;  clearing  the  channel  of  snags  in  a  stretch  of  river — 119  miles — 
from  20  miles  below  Bridgeport  to  G  miles  below  Decatur. 

Sites  for  lock-keepers'  houses  and  repair  shops,  etc.,  needed  in  operat- 
ing and  maintaining  the  canal,  have  been  selected  at  the  several  locks, 
and  necessary  action  is  being  taken  to  purchase  the  same,  and  procure 
cession  of  jurisdiction  from  the  State  of  Alabama. 

Straightening  the  upper  channel  entrance  to  the  Elk  Biver  Shoals 
Canal,  and  raising  the  walls  of  Lock  A  to  the  level  of  its  upper  bay  has 
been  recommended  and  will  be  carried  into  execution  during  the  next 
fiscal  year. 

The  plans  for  the  radical  improvement  of  the  Colbert  Shoals  and  Bee 
Tree  Shoals  by  locks  and  dams  have  been  submitted,  and  tbo  necessity 
of  .the  work  in  connection  with  the  opening  of  the  Muscle  Shoals  Canal 
is  urgently  recommended. 

Attention  is  also  invited  to  the  pressing  need  of  improvements  at  the 
several  obstructions  existing  in  the  mountain  gorge  immediately  below 
Chattanooga,  and  commonly  known  as  the  ^^  Suck,"  requiring  the  re- 
moval of  large  bowlders,  gravel-bars,  and  projecting  shore  points. 

July  1,  1888,  amount  available 622.72 

Amoant  appropriated  by  act  of  Aagnat  11,  1888 250,000.00 

250, 622, 72 
July  1,  1889,  amoant  expended  dnring  fiscal  year,  excluBive 

of  liabilities  outstanding  July  1, 1888 $80,341.01 

July  1,  1889,  outstanding  liabilities, 26,392.22 

106, 733. 23 

Julyl,  1889,  balance  available 143,889.49 

{Amount  (estimated)  required  for  completion  of  existing  project 1, 848, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1891 1,000,000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  0  0  1.) 

2,  French  Broad  Biver^  Tennessee. — ^This  river  has  a  course  in  Tennes- 
see of  about  121  miles.  It  joins  the  Holston  about  5  miles  above  Enox- 
ville,  thus  forming  the  Tennessee. 

Examinations  were  made  in  1871  and  1875.  The  obstructions  were 
of  the  character  of  those  usually  found  in  mountain  streams — rock- 
reefs,  gravel  and  sand  bars,  snags,  etc. 

The  present  project  consists  in  removing  surface  obstructions,  re- 
ducing ledges  and  bars,  building  wing-dams  to  contract  the  water-way, 
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where  necessary,  so  as  to  obtain  a  channel  depth  of  2^  feet  at  ordinary 
low  water  to  Leadvale,  about  90  miles  Iroin  mouth  of  river. 

Above  the  mouth  of  Kolichucky  Kiver  (Lrcadvale)  to  the  boundary 
line  of  Tennessee  and  North  Carolina,  a  system  of  locks  and  dams  is 
the  only  feasible  means  of  navigation,  but  the  amount  of  commerce 
does  not  warrant  the  heavy  expenditure. 

The  total  amount  expended  to  June  30, 188S,  was  $28,000,  which  has 
resulted  in  obtaining  an  improved  channel,  ai\d  an  incn^ased  depth  of 
from  6  to  10  inches  over  several  of  the  worst  obstructions. 

During  the  fiscal  year  work  was  carried  on  at  Seven  Island  Shoals 
by  clearing  the  channel  of  bowlders,  snags,  etc.,  and  reducing  the  ve- 
locity of  the  cuiTcnt  by  the  construction  of  seven  or  more  new  daras 
and  modifying  old  ones.  The  amount  expended  in  this  work,  includ- 
ing outstanding  liabilities,  was  $6,646.61. 

A monut  appropriated  by  act  of  Augnst  11,  1888 $10,000.00 

July  1,  18od,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1888 $5,034.81 

July  1,  1889,  outstanding  liabilities 1,567.36 

6.60-2.17 

Julyl,  1889,  balance  available 3.307.^^ 

{Amount  (estimated)  required  for  completion  of  existing  project 11^,000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30. 1891    20, 000. 00 
Submitted  in  compliance  with  requiremeuls  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  C  C  2.) 

3.  Hiawdssee  River,  Tennessee, — This  stream  is  an  affluent  of  the 
Tennessee,  which  it  enters  about  38  miles  above  Chattanooga,  Tenn. 

An  examination  was  made  in  1875,  when  it  was  found  that  the  river 
was  greatly  obstructed  by  reefs,  gravel-bars,  snags,  and  overhanging 
trees. 

The  project  provides  for  the  reduction  of  the  reefs  and  bars,  the  re- 
moval of  surface  obstructions,  and  the  building  of  wing-dams  to  con- 
tract the  water-way,  so  as  to  secure  a  navigable  channel  about  40  feet 
wide,  and  2  feet  dieep  at  the  average  low-water  stage,  to  head  of  navi- 
gation. Savannah  Ford,  about  43  miles. 

The  amount  expended  to  June  30, 1888,  was  $34,000,  which  has  re- 
sulted in  clearing  and  improving  the  channel  in  the  lower  river,  by  re- 
moving surface  obstructions  to  a  limited  degree  from  time  to  time  dar- 
ing twelve  years  from  1876  to  1888. 

No  expenditures  were  made  during  the  fiscal  year  ending  June  30, 
1889. 

Amount  appropriated  by  act  of  August  11,  1888 $1,000.00 

July  1,  1889,  outstanding  liabilities 2Ur^ 

July  1,1889, balance  available.^ 978.11 

{Amount  ^estimated)  required  for  completion  of  existing  project 1, 600. 00 
Amount  that  can  be  profitably  expended  in  fiscal  vear ending  June  :W,  1891      1, 500. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1806  and  1867. 

(See  Appendix  C  0  3.) 

4.  Clinch  BiveTj  Tennessee. — ^This  stream  rises  in  Virginia,  and  is  an 
affluent  of  the  Tennessee  River.  It  is  about  400  miles  long,  230  miles 
of  which  are  in  Tennessee. 

An  examination  was  made  in  1875,  when  it  was  found  to  be  ob- 
structed by  ledges,  gravel-bars,  snags,  overhanging  trees,  and  a  nar. 
|x>w  crooked  channel  in  many  places.    The  project  for  the  improve. 
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ment  of  its  coarse  in  Tennessee  seeks  to  obtain  a  safe  channel  at  ordi- 
nary low  water  of  2  feet  depth  to  Clinton,  70  miles,  and  of  1^  feet  from 
Clinton  to  Walker's  Ferry  (Haynes),  about  75  miles.  This  to  be  ac- 
complished by  building  wing-dams  to  contract  the  water-way,  and  to 
reduce  ledges  and  bars,  and  remove  surface  obstructions  sufficiently  to 
pass  rafts  and  fiat-boats  in  safety  on  the  sudden  rises,  or  ^*  rain  tides, " 
common  during  the  season  of  navigation. 

The  engineer  officer  in* charge  urges  the.  importance  of  legislative  or 
executive  action  in  the  matter  of  the  construction  of  fish-trap  dams 
upon  this  stream,  calling  attention  to  their  character  as  channel  ob- 
structions. These  dams  appear  to  be  authorized  under  an  act  of  the 
Tennessee  legislature  approved  April  2, 1885. 

The  amount  expended  to  June  30, 1888,  was  $23,958.09,  which  resulted 
in  securing  an  improved  channel  at  many  of  the  principal  obstructions, 
and  safer  navigation  for  rafts  and  flat-boats  at  lower  stages  of  the  river 
than  before  channel  work  was  begun  in  1880. 

The  amount  expended  during  fiscal  year  ending  June  30, 1889,  was 
$4,275.82,  resulting  in  clearing  the  channel  irom  Walker's  Ferry  t«  Lew 
Allen  Shoals  of  surface  obstructions ;  in  widening  the  channel  20  feet 
at  Kirkpatrick  Shoals  and  Moses  Eock.  The  strengthening  of  the  old 
dams,  and  the  construction  of  the  new  dams  at  Lew  Allen  Shoals  will 
materially  reduce  the  velocity  of  the  current  and  deepen  the  channel  at 
that  obstruction. 

Jaly  1,  1S88,  araonnt  available $11.91 

AmouDt  appropriated  by  act  of  Augast  11,  1888 5,000.00 

5, 041. 91 
July  1,  1689,  amoant  expended  dnrlng  fiscal  year  exolnsive  of 

liabilitie8  outstanding  July  1,  1888 $3,589.98 

July  1,  1889.  outstanding  liabaities 615.00 

4, 204. 98 

Jaly  1,  1889,  balance  available 836.93 

Amount  (estimated)  required  for  completion  of  existing  project 19, 000. 00 

Amount  that  can  bepiofitably  expended  in  fiscal  year  ending  June  30, 1891    10, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  )i  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  0  C  4.) 

5.  Cumberland  River y  Tennessee  and  Kentucky. — {a)  Below  Nashville,'*^ 
This  river  was  examined  in  1871,  and  the  obstructions  were  found  to 
be  of  the  same  general  character  throughout  its  course,  consisting  of 
ledges,  gravel  and  sand  bars,  bowlders,  snags,  overhanging  trees,  and 
rapid  currents. 

The  project  for  improving  this  section  consists  in  deepening  and 
widening  the  channel,  removing  surface  obstructions,  and  building  rip- 
rap dams  where  necessary  to  contract  the  water-way ;  and  to  remove 
the  bar  at  mouth  of  the  river  and  secure  a  navigable  channel  at  low 
water  along  the  Kentucky  chute  of  the  Ohio  to  the  deep  water  of  that 
river. 

The  total  amount  expended  to  June  30,  1888,  was  $254,858.35,  which 
was  disbursed  in  removing  surface  obstructions,  reducing  gravel  and 
sand  bars,  blasting  a  channel  through  reefs,  and  building  riprap  dams 
to  contract  the  water-way  sufQciently  to  obtain  additional  channel- 
depth  at  the  most  dangerous  obstructions,  and  thus  securing  a  length- 
ened season  of  navigation. 

Amount  expended  during  fiscal  year  was  $1,732.98.  No  work  was 
carried  on  in  the  channel,  the  stage  of  water  not  being  favorable. 


{ 
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Bench-marks  were  established  to  aid  in  determining  uniform  hi^h-water 
grade  lines  upon  the  Cumberland  and  Tennessee  rivers  and  tributaries. 
Payments  for  watching  and  caring  for  engineer  property  and  current 
contingent  expenses  formed  part  of  the  expendittures. 

Jaly  1,  1888,  amonnt  ayailable $141.65 

Anioant  appropriated  by  act  of  Aagust  11, 1888 ..;. 10,000.00 

10. 14L  65 
Jaly  1, 1889,  amoant  expended  daring  fiscal  year,  exolnslye  of 

liabilities  oatstanding  July  1, 1888 $1,374.49 

July  1, 1889,  outstanding  liabilities.... • 155.06 

1, 529. 55 

July  1,  1889,  balance  available 8,612.10 

Amount  (estimated)  required  for  completion  of  existing  pn^ect .  233,  000.00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1891  100, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

fSee  Ax)pendix  0  C  6.) 

(b)  Above  Nashville, — ^The  obstructions  in  this  section  are  similar  in 
character  to  those  of  the  lower  river. 

The  present  project  consists  of  a  radical  improvement  by  a  system 
of  locks  and  dams  from  Nashville  to  head  of  Smith's  Shoals.  The 
amountexpended  to  June30, 1888,  was  $54,424.20,  which  has  been  applied 
to  clearing  the  channel,  repairing  dams,  etc.,  and  in  making  necessary 
surveys,  borings,  current  observations,  estimates,  and  contingencies 
pertaining  to  the  work  of  lock-construction;  $15,765.67,  including  out- 
standing liabilities,  were  expended  during  this  fiscal  year  in  purchasing 
lands  for  sites  of  lock-keepers'  house  and  lock  and  dam  No.  1.  House 
was  built  by  contract,  and  completed  June  20.  In  September,  contract 
was  made  for  excavating  lock-pit  and  part  construction  of  lock.  Under 
this  contract  about  800  linear  feet  of  coft'er-dain  were  built  and  865 
cubic  yards  of  rock  excavated  from  lock-pit;  but  unusually  high  water 
hj^  greatly  hindered  operations.  Contractor  quarried  and  cut  a  few 
stones  for  the  lock-walls. 

The  abutment  for  dam  will  be  built  by  contract ;  bids  to  be  opened 
August  6, 1889,  The  sites  of  lock  and  dam  No.  2,  near  Beck's  Ripple, 
about  14  miles  above  Nashville,  having  been  approved,  negotiations 
are  in  progress  looking  to  the  purchase  of  the  lands.  A  line  of  levels 
was  run  from  site  of  Lock  2  to  head  of  Jones  Island,  the  probable  site 
of  Lock  3. 

A  snagging  party  was  fitted  out  to  clear  the  channel.  After  repair- 
ing the  (lams  at  Sand  Shoals  and  Walton's  Shoals,  the  snag-boat  moved 
down-stream  from  Walton's  Shoals  to  mouth  of  Caney  Fork  Kiver, 
clearing  away  the  surface  obstructions. 

The  engineer  oflicer  in  charge  suggests — for  the  reasons  given  in  his 
report — that  a  lock  and  dam  be  built  just  below  Burnside,  Ky.,  thus 
carrying  on  the  work  at  either  end  of  the  projected  system  of  locks  and 
dams. 

July  1, 1888, amount  available. $70,575.80 

Amount  appropriated  by  act  of  August  11, 1888 200,000.00 

270,5757io 
July  1, 18S9,  amount  expended  during  fiscal  year,  exclnsive 

of  liabilitks  outstanding  July  I,  1888 $13,746.01 

July  1,  1881), outstanding  liabilities 1.393.'^0 

July  l,18b0,  amount  covered  by  existing  contracts 56,543.87 

71,683.08 

July  I,  1889, balance  available 198,89*2.72 
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fAmonnt  (estimated)  required  for  completion  of  existing  project $3, 75S,  932. 00 
Amount  tbat  can  be  profitably  expended  in  fiscal  year  ending  Jnne 

^      30,  1891 400,000.00 

I  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
t     harbor  acta  of  1866  and  1867. 

(See  Appendix  C  C  5.) 

6.  South  Fork  of  Cumberland  River ^  Kentucky. — This  stream  is  a  tribu- 
tary to  the  Gomberland  Eiver,  which  it  joius  near  Barusidey  Ky.,  aL)oat 
325  miles  above  Nashville. 

An  examination  was  made  in  1881,  when  it  was  fonnd  that  the  river 
was  greatly  obstructed  in  its  upper  course  by  immense  bowlders,  and  in 
the  lower  section  of  44  miles  by  rock-reefs  and  gravel-bars. 

The  project  provides  for  improving  the  channel  from  Devil's  Jumps 
to  month  of  river,  about  44  miles,  by  rock  and  gravel  excavatiou,  and 
building  wing-dams,  so  as  to  secure  safe  navigation  for  flat-boats  and 
rnfts  at  a 3foot  stage  above  low  water. 

The  amount  expended  to  June  30, 1888,  was  $11,908.94,  which  resulted 
in  improving  the  lower  river  for  the  passage  of  rafts,  etc.,  to  a  point 
about  10  miles  above  mouth  of  river. 

No  expenditures  were  made  during  the  fiscal  year  ending  June  30, 
1889. 

July  1,  188H,  amount  available $31.06 

July  1, 1889,  balance  available 31.06 

r  Amount  (estimated)  required  for  completion  of  existing  project 50, 803. 00 

I  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1H91     10,  OUO.  00 
\  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
I     harbor  acts  of  186G  and  1867. 

(See  Appendix  C  C  6.) 

7.  Caney  Fork  River j  Tennessee. — ^This  stream,  about  200  miles  long,  is 
an  important  afSuent  of  the  Cumberland  Eiver,  which  it  enters  near 
Carthage,  Tenn.,  about  116  miles  above  Nashville.  Its  course  is  wholly 
in  the  State  of  Tennessee.  • 

An  examination  was  made  in  1879  to  Sligo  Ford,  about  72  miles,  and 
in  1884  from  that  point  to  Frank's  Ferry,  about  20  miles. 

The  channel  was  found  to  be  very  crooked  and  greatly  obstructed  by 
bowlders,  numerous  gravel  and  sand  bars,  snags,  overhanging  trees,  etc. 

The  project  has  in  view  to  clear  the  channel  of  surface  obstructions 
below  Frank's  Ferry,  and  to  deei)en  and  straighten  the  channel  by  build- 
ing wing-dams  and  training-walls  where  necessary,  so  as  to  secure  safe 
navigation  for  rafts  and  flat-boats,  and  for  ligh^draught  steam-boats 
during  the  boating  season,  usually  five  months,  from  February  to  July. 

To  June  30,  1888,  the  sum  of  $19,421.95  was  expended  in  clearing  the 
channel  from  time  to  time  of  snags,  drift,  etc.,  brought  down  by  the  an- 
nual floods,  and  in  reducing  the  bars,  and  building  wing-dams  at  the 
worst  shoals,  which  result^  in  obtaining  an  improved  channel  below 
SHgo  Ford  when  the  river  is  at  a  stage  not  less  than  3  feet  above  ordi- 
nary low-water  mark. 

Operations  have  been  carried  on  only  during  the  month  of  June,  by 
snagging  below  Chandler's  Islands,  and  quarrying  stone  for  proposed 
dams  at  that  point  and  near  Trousdale's  FeiTy. 

The  amount  expended  during  tlie  fiscal  year,  including  outstanding 
indebteduesSy  was  $1,054.72. 
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July  1,  1888,  amount  available $578.05 

Amoaut  appropriated  by  act  of  Aogust  11,  1888 .'. 2»  500  00 

3,078.05 
Jnly  1, 1889,  amount  expended  during  fiscal  year,  exclnsive  of 

liabiUtieft  outstanding  July  1,  1888 $331.53 

Jnly  1,  1889,  outstanding  liabiUties 704.19 

1, 035. 72 

July  1, 1889,  balance  ayailable 2,042.33 

{Amount  (estimated)  required  for  completion  of  existing  project 22, 728. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1891      5,  UOO.  00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  O  O  7.) 

EXAMINATION  AND  STJRVlfiY  FOR  IMPROVEMENT,  TO  COMPLY  WITH  RE- 
QUIREMENTS OP  THE  RIVER  AND  HARBOR  ACT  OF  AUGUST  11,  1888. 

It  appearing  from  the  report  of  the  preliminary  examination  made  by 
the  local  engineer  of  Lower  Cumberland  River  from  Nashville^  Tennessee^ 
to  mouthy  to  ascertain  if  necessary  to  establish  locks  and  dams^  that  the 
locality  is  worthy  of  improvement,  and  the  public  necessity  therefor 
being  apparent  &om  the  facts  and  reasons  reported,  which  are  con- 
curred in  by  the  Ohief  of  Engineers,  Lieutenant-Colonel  Barlow  was 
charged  with  its  survey,  the  results  of  which  will  be  submitted  when 
received. 

IMPROVEMENT  OP  THE  OHIO,  MONONOAHELA,  MUSKINGUM,  AND  ALLE- 
GHENY RIVERS.— OPERATING  AND  CARE  OP  DAVIS  ISLAND  LOCK 
AND  DAM,  OHIO  RIVER;  LOOK  AND  DAM  NO.  9,  MONONGAHELA  RIVER, 
AND  THE  LOOKS  AND  DAMS  ON  THE  MUSKINGUM  RIVER,  OHIO. — CON- 
STRUCTION OF  ICE-HARBOR  AT  MOUTH  OF  MUSKINGUM  RIVER,  OHIO, 
AND  OF  LOCK  AND  DAM  AT  HERR'S  ISLAND,  ALLEGHENY  RIVER. 

Officer  in  charge,  Lieut.  Col.  William  E.  Merrill,  Corps  of  Engineers, 
having  under  his  immediate  orders  First  Lieuts.  Lansing  H.  Beach  and 
Cassius  E.  Gillette,  Corps  of  Engineers. 

1.  Ohio  River. — The  general  method  followed  in  improving  the  navi- 
gation of  the  Ohio  Eiver  is  to  secure  additional  depth  at  islands  and 
sandbars  by  the  construction  of  low  dams  across  unused  passages,  and 
by  building  guiding-dikes  where  the  river  is  so  wide  and  shoal  as  to 
make  it  necessary  to  confine  the  current  to  a  smaller  cross-section.  A 
snag-boat  and  two  dredges,  all  of  them  having  iron  hulls,  are  owned  by 
the  United  States,  and  find  constant  employment  in  taking  out  snags 
and  wrecks,  and  in  dredging  away  gravel  bars  which  can  not  be  other- 
wise removed. 

The  first  appropriation  for  the  improvement  of  the  Ohio  River  was 
made  in  1827,  and  the  total  sum  thus  far  appropriated  exclusively  for 
this  river  is  $4,756,479.25.  In  addition  to  these  direct  appropriations 
a  portion  of  several  combined  appropriations  for  the  Minsissippi,  Mis- 
souri, Ohio,  and  Arkansas  rivers,  aggregating  $1,997,040.68,  hais  bseu 
allotted  to  the  Ohio. 

The  following  is  a  summary  of  the  work  done  during  the  fiscal  3^ear. 

Thrift  (jap  at  Davis  Island  movable  dam. — ^W^ork  on  this  drift-gap  was 
begun  in  August,  1888,  but  a  constant  succession  of  rises  prevented  the 
completion  of  the  structure  before  winter  set  in.  During  the  winter 
the  cofferdam  was  broken,  but  it  was  repaired  and  work  was  resumed 
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in  April,  1889.  The  coffer  was  again  broken  by  the  flood  of  the  latter 
part  of  May,  and  owing  to  continued  high  water  the  repairs  had  not 
been  fully  completed  at  the  close  of  the  fiscal  year. 

Dam  between  Davis  and  Neville  inlands. — Work  on  this  dam  has  been 
limited  to  the  assembling  of  materials,  the  stage  of  water  having  been 
too  high  to  permit  any  work  of  construction. 

Dike  at  the  trap, — Minor  damages  to  this  structure  were  repaired  in 
August,  1888,  and  it  is  now  in  good  order. 

Dam  at  Marietta  Island. — ^Work  on  the  rebuilding  of  this  dam  was 
begun  in  May^  1889,  but  on  account  of  high  water  nothing  could  be 
done  beyond  placing  about  1,500  cubic  yards  of  stone. 

Dike  at  Eight-Mile  Island, — Work  on  this  dike  was  begun  in  May, 
1889,  and  at  the  close  of  the  fiscal  year  the  crib- work  had  been  built  for 
a  length  of  150  feet  from  the  shore  end. 

Dike  at  Bonanza  Bar.— Work  was  begun  in  May,  1889,  and  at  the 
close  of  the  fiscal  year  the  dike  had  been  extended  and  partly  com- 
pleted for  a  length  of  300  feet. 

Dike  at  Madison^  Indiana. — Work  on  this  dike  was  begun  in  May, 
1889,  and  at  the  close  of  the  fiscal  year  the  piling  for  the  substructure 
had  been  driven  for  a  length  of  200  feet  from  the  shore,  and  about  400 
cords  of  brush  put  in  place. 

Dike  at  Ca^seyville^  Kentucky. — Work  was  begun  in  May,  1889,  and  at 
the  close  of  the  fiscal  year  the  dike  had  been  extended,  but  not  com- 
pleted, for  a  length  of  150  feet  from  the  shore. 

Dike  at  Middle  of  OraTid  Chain. — During  the  year  the  stage  of  the 
water  was  such  that  only  ten  days'  work  could  be  done  by  the  con- 
tractor.   About  1,900  feet  of  the  dike  is  finished  out  of  3,008  feet. 

Ice-piers. — The  inner  section  of  the  ice-pier  at  Pomeroy  and  both 
sections  of  the  piers  at  Middleport  have  been  completed  except  the 
sheeting  of  the  up-stream  slopes.  The  pier  at  Ironton  has  been  com- 
pleted. Work  on  the  Portsmouth  ice-pier  has  not  yet  been  begun,  owing 
to  lack  of  cession  of  riparian  rights. 

Rock  obstruction  at  mouth  of  Licking  River, — Bids  for  removing  this 
obstruction  were  opened  on  June  20,  and  the  contract  was  awarded'  to 
the  lowest  bidder,  John  F.  King,  of  Belpre,  Ohio. 

Improving  channel  of  Big  Hocking  River. — On  account  of  high  water, 
which  continued  until  the  close  of  the  fiscal  year,  work  on  this  river 
has  been  impracticable.  It  will  be  undertaken  as  soon  as  the  stage  of 
water  will  permit. 

Great  Miami  embankment. — The  track  of  the  Cincinnati,  Indianapolis. 
8t  £x)ais  and  Chicago  Bailway  has  been  raised  to  3  feet  below  the  flood 
of  1884,  from  Hardentown  to  the  Fair  Grounds  in  Lawrenceburgh,  Ind., 
and  the  allotment  made  by  act  of  August  11, 1888,  is  to  be  expended  in 
carrying  the  levee  to  the  foot  of  Elm  street,  in  that  city. 

Embanhtnent  at  Shatcneetotcn, — A  contract  has  been  made  for  the 
necessary  earthwork,  .and  at  the  close  of  the  fiscal  year  about  8,600 
cubic  yfurds  of  earth  had  been  put  in  place.  A  contract  for  paving  will 
be  made  during  the  summer. 

Rock  reef  at  Brooklyn^  Illinois. — Bids  for  the  removal  of  this  reef  were 
opened  on  the  20th  of  June,  and  the  contract  was  awarded  to  the  lowest 
bidder,  H.  S.  Brown,  of  Quincy,  111. 

Dredging. — During  the  year  1888,  the  United  States  dredges  Ohio  and 
Osioego  worked  on  the  Muskingum  Kiver  till  June  13,  and  on  the  Ohio 
Kiver  from  September  24  to  December  17.  While  at  work  on  the  Ohio 
Kiver  they  removed  15,189  cubic  yards  at  the  foot  of  Blennerhassett's 
Island;  28,852  cubic  yards  of  miscellaneous  material,  15^  tons  of  rock, 
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aud  part  of  a  wrecked  bridge  from  Wheeling  Bar;  and  1,051  cnbic 
yards  from  the  mouth  of  the  MnBkingum.  One  of  the  dredges  lifted 
the  blockade  at  Brown's  Island,  in  March,  1888,  by  destroying  eight 
wrecked  coal  boats  and  barges.  Work  was  greatly  hindered  by  con- 
tinnous  high  water. 

Snagging. — The  snag-boat  JE,  A,  Wbo^ri^jf  worked  on  the  Ohio  River 
in  188*8  from  September  13  to  October  31,  when  she  was  temporarily 
transferred  to  the  Mississippi.^  While  at  work  on  the  Ohio  she  removed 
329  snags  and  24  wrecks. 

The  fiscal  year  was  remarkable  for  the  long  continuance  of  navigable 
water,  and  the  absence  of  very  high  water  in  the  Ohio  Kiver,  as  is 
shown  by  the  tables  in  the  report  of  the  officer  in  charge. 

Jolvl,  1888,  amount  available $16,202.95 

Amoaut  appropriated  by  act  of  Aagust  11,  lb88 380,000.00 


396, 202-  »5 
July  1,  1889,  amonnt  expended  dnritig  fiscal  year,  exclnsive  of 
liabilities  outstanding  aud  of  amonnt  covered  by  contracts 

July  1,  18^8 $58,577.45 

July  1,  18b9,  outstanding  liabilities 13,779.41 

July  1,  18es9,  amount  covered  by  existing  contracts 137,363.83 

209, 720.  G9 

July  1, 1889,  balance  available 186.48-2.26 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1891 .  600, 000 .  00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  aud  har- 
bor acts  of  1866  and  1867. 

(See  Appendix  D  D  1.) 

2.  Operating  and  care  of  Davis  Island  Dam^  Ohio  River, — This  dam 
was  built  to  test  the  adaptability  bf  the  system  of  movable  dams  to 
the  peculiar  conditions  of  the  Ohio  River,  and  to  the  special  character 
of  the  commerce  that  navigates  it.  It  was  intended,  if  snccessfnl,  to  be 
the  first  step  in  the  radical  improvement  of  the  Ohio  River  designed  to 
give  a  minimum  depth  of  6  feet  at  all  times  except  when  ice  is  running. 
Incidentally  this  dam  has  been  of  great  value  to  the  city  of  Pittsburgh, 
by  securing  an  ample  depth  of  water  in  its  harbor  throughout  the  low- 
water  season. 

The  year  just  ended  was  remarkable  for  the  steady  continuance  of 
navigable  water  throughout  the  year,  and  in  consequence  of  this  favor- 
able condition  the  dam  was  only  up  during  67  days.  During  this  time 
352  lockages  were  made,  passing  836  vessels. 

During  the  year  the  operation  of  the  lock  was  very  satisfactory,  and 
the  only  difficulty  with  the  dam  came  from  the  bad  condition  of  the 
steel  cross-heads  of  the  navigable  pass.  Kearly  half  of  these  have 
been  replaced  with  wroughtiron  cross-heads.  The  flood  of  July,  1888, 
carried  away  the  bridge  of  weir  2,  but  this  casualty  did  not  interfere 
with  the  working  of  the  dam. 

After  further  study,  the  officer  in  charge  decided  that  it  was  possible 
to  work  the  dam  during  ice  floods,  by  placing  the  maneuvering  boat 
below  the -dam  and  pushing  the  wickets  up-stream  until  the  props  were 
tripped,  thus  making  it  unnecessary  to  go  to  the  expense  of  introducing 
Ghanoine  trippers. 

Amount  expended  during  the  year,  $14,958.81;  amount  required  for 
the  fiscal  year  ending  June  30,  1890,  $13,618. 

(See  Appendix  D  D  2.) 
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3.  Monangdkela  River^  West  Virginia  and  Pennsylvania, — The  object 
of  the  locks  aud  dams  which  the  United  States  is  building  ou  the  Mo- 
nongahela  River  is  to  extend  the  existing  slackwater  from  the  mouth 
of  Dunkard  Creek,  Pennsylvania,  to  Morgantowii,  W.  Va.,  a  distance 
of  14  miles.  Two  locks  and  dams  are  required  for  this  extension :  No.  9, 
the  upper,  was  completed  in  1880 ;  No.  8,  the  one  next  below,  is  in  course 
of  construction.  When  completed,  these  locks  and  dams  will  s:ive  6 
feet  in  low  water  from  Morgantown  to  Dunkard  Creek,  whence  there  is 
already  4  feet  to  Pittsburgh,  secured  by  seven  locks  aud  dams  belonging 
to  the  Monongahela  Navigation  Company.  The  distance  from  Morgan- 
town  to  Pittsburgh  is  102  miles.  At  Pittsburgh  the  Monongahela 
slackwater  connects  with  the  pool  of  the  Davis  Island  Dam. 

The  total  amount  heretofore  appropriated  for  this  improvement  is 
$432,900,  of  which  sum  $361,572.68  has  been  expended  to  June  30, 1889. 

During  the  past  fiscal  year  the  masonry  of  the  lock  and  of  the  abut- 
ment has  been  completed,  and  the  building  of  lock  gates  and  establish- 
ment of  machinery  will  be  carried  on  while  the  dam  is  being  built  under 
a  contract  already  made.  It  is  expected  that  the  whole  work  will  be 
open  to  navigation  by  the  close  of  1889. 

An  estimate  of  $25,000  is  submitted  for  continuing  the  work  of  im- 
provement. 

July  1,  1888,  amount  available |49,861.d7 

Amount  appropriated  by  act  of  August  11,  1888 35,000.00 

84, 861. 97 

July  1,  1889,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1888 $13,534.65 

July  1,  1889,  outatandiug  liabilities 703.97 

July  1,  18b9,  amount  covered  by  existing  contracts 38, 727. 08 

52,965.70 

July  1, 1889,  balance  available 31,896.27 


\ 


Amount  tbat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1891    25, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
barbor  acts  of  1866  and  1867. 

(See  Appendix  D  D  3.) 

4.  Operating  and  care  of  LocTc  and  Bam  No.  9,  Monongaliela  River, — 
During  the  past  fiscal  year  the  lower  buttresses  of  the  lock  were 
raised  to  the  height  of  the  upper  buttresses,  and  the  chamber  walls 
were  partly  raised;  the  correspondiug  changes  in  the  lower  lock- 
gates  and  in  the  discharging  valves  were  also  made.  Both  chamber 
walls  were  tightened  by  injecting  liquid  cement.  All  the  Government 
buildings  were  washed  away  by  the  unprecedented  flood  of  July,  1888. 

During  the  present  fiscal  year  it  is  proposed  to  finish  the  raising  of 
the  lock-walls  and  to  make  minor  repairs  and  additions. 

Amount  expended  during  the  fiscal  year,  $8,801.10;  amount  required 
for  year  ending  June  30,  1890,  $6,450. 

(See  Appendix  D  D  4.) 

• 

5.  Allegheny  River^  Pennsylvania. — The  work  hitherto  done  on  this 
river  has  been  limited  to  the  removal  of  rocks,  of  which  there  was  a  vast 
number  in  and  near  the  channel,  and  to  the  closure  at  two  localities  of 
duplicate  channels.    The  benefit  of  this  work  has  been  very  apparent. 

The  money  thus  far  appropriated  for  the  improvement  of  the  river 
amounts  to  $160,000,  of  which  $136,895.92  has  been  expended  to  June 
30, 1889. 
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No  work  other  than  surveys  and  the  establishment  of  two  water- 
gnuges  could  be  done  dnring  the  past  season  on  account  of  anusaal 
high  water.  A  contract  has  been  made  for  a  dike  at  Bed  Bank  and 
two  low  dams  are  to  be  built  at  the  Oornplanter  Islands. 

July  1,  1888,  amount  available $659.33 

Amount  appropriated  by  act  of  August  11,  1688 25,000.00 

*^,  659. 33 

July  1, 1889,  amount  expended  dnring  fiscal  year,  exclosiTe  of 

liabilities  outstanding  July  1,  1888 $2,555.25 

July  1,  1889,  outstanding  liabilities 270.00 

July  1,  1889,  amount  covered  by  existing  contracts 13, 78:).  95 

16,609.20 

July  1,  1889,  balance  available 9,050.13 


\ 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1891    50, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  act«  of  1866  and  1867. 

(See  Appendix  D  D  6.) 

6.  Dam  at  Rerr^a  Island^  Allegheny  River, — ^The  object  of  this  dam  is 
to  extend  navigable  water  up  the  Allegheny,  from  the  head  of  the  i>ool 
of  the  Davis  Island  Dam  to  the  city  limits,  thus  completing  the  improve- 
ment of  the  harbor  of  Pittsburgh,  and  providing  the  means  for  the 
cheap  transfer  of  freights  at  all  seasons.  This  dam  will  also  be  the 
first  step  towards  the  radical  improvement  of  the  Allegheny  River,  a 
work  that  promises  most  valuable  results. 

The  construction  of  this  lock  and  dam  has  not  yet  been  begun  from  in- 
ability to  procure  the  necessary  land.    Negotiations  are  still  in  progress. 

The  amount  thus  far  appropriated  for  this  purpose  is  $72,500. 

July  1,  1888,  amount  available $36,592.00 

Amount  appropriated  by  act  of  August  11,  1888 35,000.00 

71,592.00 
July  1,  1889,  amount  expended  dnring  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,1888 $860.22 

July  1,  1889,  outstanding  liabilities :W.OO 

890.22 

July  1, 1889,  balance  available j 70,701.78 


S 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Jnne30,1891  100, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1886  and  1867. 

(See  Appendix  D  D  6.) 

7.  Ice-harhor  at  mouth  of  Muskingum  River ^  Ohio, — ^The  work  in  hand 
is  the  construction  of  a  large  lock  through  Dam  No.  1,  Muskingum 
Kiver,  in  order  to  permit  Ohio  River  craft  to  take  refuge  during  ice 
Hoods  in  the  pool  created  by  this  dam.  This  lock  is  also  needed  to  re- 
place Lock  Ko.  1  of  the  Muskingum  Biver,  which  has  long  been  in  a 
dangerous  condition.  The  total  amount  thus  far  appropriated  for  this 
work  is  $297,500,  of  which  $260,149.33  has  been  expended  to  June 
30,  1889. 

The  season's  work  was  a  practical  failure  owing  to  the  constant  sue 
cession  of  rises  in  the  Ohio  Kiver,  which  flooded  the  cofter-dam  almost 
as  rapidly  as  it  could  be  pumped  out.    The  work  remains  in  practically 
the  same  condition  as  at  the  close  of  1887. 
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July  1, 1888,  amoant  avmilable *.     $1,1(^2.46 

AoMMUit  appropriated  by  actof  Aognst  11,  lb88 60,000.00 

61, 162. 46 
Jo.'j  I,  IS89,  amouDt  expended  daring  fiscal  year,  exclosive  of 

liabilities  oowtanding  July  1,  1888 |2:), 811.79 

Jnly  1, 1>K),  onteUnding  liabilities l,r.lO.S« 

Jaly  1, 1889,  amoant  covered  by  existing  contnMsts 947. 30 

26.489.31 

Jaly  1, 1889,  balance  avilable 34,673.15 

(Amount  (estimated)  reanired  for  completion  of  existing  project 15, 000. 00 
Amoant  that  can  be  profitably  expended  in  fiscal  vear  endi  ng  J  nne  30, 1891    15, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  D  D  7.) 

S.  My$kingum  Biver^  Ohio. — The  act  of  Aagrist  11,18  8,  appropriated 
$102,000  for  building  a  new  lock  at  Tajlorsville,  and  for  changing  the 
flight  of  two  locks  at  Zanesville  into  a  single  lock. 

A  contract  has  been  let  for  the  Taylorsvillelock,  and  work  was  begnn 
in  Jane,  1889 ;  nothing  has  been  done  towards  changing  the  Zanesville 
lock,  and  the  engineer  officer  in  charge  recommends  that  this  matter  be 
held  in  abeyance. 

Amoant  appropriated  by  act  of  Angnst  11,  1888 $102,000.00 

Jaly  1,  18tl9,  amoant  expended  during  fiscal  year,  exclasive  of 

liabilities  ootsUmding  July  1,  1888 183.25 

Jaly  1,  1889,  outstanding  liabilities 136. 00 

July  1, 1869,  amoont  covered  by  existing  contracts 61, 340. 62 

61,65i».87 

Jaly  1, 1889,  baUnee  ayailable 40,340.13 

(See  Appendix  D  D  8.) 

9.  Operating  and  care  of  the  Jocks  and  dams  an  the  Muskingum  River, 
Ohio. — As  originally  improved  by  the  State  of  Ohio,  the  Maskiugum 
Eiver  contained  eleven  dams  and  twelve  locks,  and  furnished  contin- 
Dons  navigation  for  91  miles  from  the  Ohio  Kiver  at  Marietta  to  Dres- 
den, at  which  ))lace  a  connection  was  made  with  the  Ohio  Canal  near  its 
middle  point,  the  canal  extending  from  the  Ohio  Biver  at  Portsmooth  to 
Lake  £rie  at  Cleveland.  According  toold  reports  from  the  State  Board 
of  Public  Works  the  locks  were  bailt  180  feet  long  and  36  feet  wide, 
except  the  lock  between  Zanesville  and  Dresden,  which  was  lliO  feet 
long  and  22  feet  wide.  The  lifts  of  the  locks  are  reported  to  have  varied 
from  8  feet  10  inches  to  12  feet  1  inch,  and  the  whole  cost  of  construe* 
tkm  was  aboot  $1,500,000. 

The  lock  and  dam  above  Zanesville  is  now  destroyed,  but  the  75 
miles  of  slackwater  between  Zanesville  and  the  Ohio  Biver  has  been 
maintained  in  good  navigable  condition ;  on  this  piece  of  river  there  are 
ten  dams,  eleven  locks,  and  five  lateral  canals  with  a  total  length  of  3§ 
miles. 

Daring  the  first  half  of  the  fiscal  year  the  river  remained  so  high  that 
msoj  needed  repairs  could  not  be  made.  A  new  abutment  inside  of  the 
old  one  was  boilt  at  the  Beverly  Dam,  and  100  feet  of  this  dam  was  re* 
bailt  In  May,  1889,  navigation  was  stopped,  and  at  the  close  of  the 
fbol  year  four  locks  were  being  rebuilt,  one  new  abutment  was  under 
nj and  preparations  had  been  made  for  extensive  repairs  on  two  dams. 
A  line  of  exact  levels  was  run  over  the  whole  length  of  improved  river, 
lod  it  was  connected  with  the  -Coast  Survey  Transcontinental  line. 
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The  new  ladder  dredge  was  received  from  the  contractors  and  pnt 
to  work;  a  boa^yard  was  started  at  McConnelsville,  and  a  namber, 
of  lock  gates  and  barges  were  bailt.  The  officer  in  charge  appends  a 
table  showing  the  exact  dimensions  of  the  locks  and  dams  and  the 
heights  of  the  main  stmctures  above  mean  ocean  level. 

Amount  expended  during  the  fiscal  year,  $128,521.44.  Amoant  re- 
quired for  year  ending  June  30, 1890,  $221,948. 

(See  Appendix  D  D  9.) 

EXAMINATIONS  FOB  IMPROVEMENT,  TO  COMPLY  WITH  BEQUIREMBNTS 
OP  THE  BIYEB  AND  HABBOB  ACT  OF  AUGUST  11,  1888. 

The  required  preliminary  examination  of  harbor  at  Owenshoroughj  Kw-t 
was  made  by  the  local  engineer  in  charge,  Lieutenant-Colonel  Merrill, 
and  reported  by  him  as  not  worthy  of  improvement,  with  facts  and 
reasons  for  such  opinion.  The  Chief  of  Engineers,  concurring:  in  the 
conclusion  reached  in  this  instance,  has  given  no  instructions  to  make 
further  survey  with  the  view  to  its  improvement.  (See  Appendix 
DDIO.) 

At  the  following  localities,  reported  by  the  local  engineer  as  worthy 
of  improvement,  and  this  conclusion  being  concurred  in  by  the  Ohief  of 
Engineers,  the  result  of  the  preliminary  examination  containing  infor- 
mation sufficient  to  indicate  to  Congress  the  probable  cost  of  the  work 
required,  no  further  report  or  survey  appeared  to  be  necessary : 

1.  Monongaliela  River,  above  upper  dam^  West  Virginia, — The  improve- 
ment proposed  is  the  construction  of  six  additional  locks  and  dams  on 
this  stream,  extending  the  slackwater  navigation  from  Morgautown  to 
several  miles  above  Fremont,  to  reach  the  heavy  dei)0sit8  of  coal  on  the 
West  Fork.    Estimated  cost,  $l,2(i0,0()0.    (See  Appendix  D  D  11.) 

2.  Cheat  River,  West  Virginia. — The  estimated  cost  of  such  work  as  is 
immediately  necessary  on  this  river  is  $13,000,  all  of  which  could  be 
advantageously  expended  in  blasting  and  removing  rock  from  the 
stream.     (See  Appendix  D  D  12.) 

3.  Muslcingum  River,  Ohio,  from  Zanesville  to  Dresden, — The  improve- 
ment proposed  is  the  building  of  a  new  lock  and  dam,  at  an  estimated 
cost  of  $139,000.     (See  Appendix  D  D  13.) 

IMPROVEMENT  OF  THE  FALLS  OF  THE  OHIO  AND  OPEBATINa  Ain> 
CAEE  OP  THE  LOUISVILLE  AND  PORTLAND  CANAL.  IMPROVEMENT 
OP  WABASH  RIVER,  INDIANA  AND  ILLINOIS,  AND  OF  WHITE  RIVSB, 
INDIANA. 

Officer  in  charge,  Maj.  Amos  Stickney,  Corps  of  Engineers.  Division 
Engineer,  Col.  O.  M.  Poe,  Corps  of  Engineers 

1.  Falls  of  the  Ohio,  Louisville,  Kentucky. — By  the  river  and  harbor 
act  approved  August  5,  1886,  this  work,  which  originally  consisted  of 
the  enlargement  of  the  upper  part  of  the  Louii»viIle  and  Portland  Canal, 
was  made  to  include  the  enlargement  of  the  canal  basin  just  above  the 
new  locks. 

Enlargement  of  the  upper  portion  of  the  Louisville  and  Portland  CanaL-^ 
The  present  project  was  adopted  in  1883.  It  has  for  its  object  the  en- 
largement of  the  upper  end  of  the  Louisville  and  Portland  Canal,  from 
a  point  about  400  feet  below  the  railroad  bridge  to  the  upper  end  of  the 
rock  ledge  which  extends  to  a  point  about  opposite  Fourth  street.  The  . 
improvement  practically  makes  a  harbor  from  Tenth  street  east,  and 
more  than  doubles  the  width  of  the  canal  from  Tenth  to  Fifteenth  street 
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The  work  has  heretofore  been  done  under  four  contracts,  three  for 
excavating  and  removing  materials  and  one  for  the  conHtruction  of  part 
of  the  new  canal  wall  along  the  northern  line  of  the  improvement  from 
Tenth  street  west.  One  of  the  contracts  for  excavation  was  completed 
in  November,  1886.  The  other  two  contracts  for  excavation  expired 
December  31, 1888,  leaving  on  one  about  20  per  cent,  and  on  the  other 
abont  68  per  cent,  of  the  rock  excavation  to  be  done. 

The  contractors  for  the  new  canal  wall  have  completed  about  87  per 
cent,  of  their  work. 

The  officer  in  charge  has  been  authorized  to  purchase  a  plant  and  fin- 
ish the  excavation  work  by  hired  labor.  The  greater  part  of  this  plant 
has  been  purchased,  and  the  work  will  begin  when  the  river  reaches  a 
favorable  stage. 

An  agreement  has  been  made  with  Mr.  J.  B.  Speed  for  the  transporta- 
tion of  the  excavated  material  after  it  is  loaded  in  cars. 

The  amount  expended  to  June  30,  1889,  was  $299,304.54. 

Enlarging  basin  of  canal  above  new  locks, — This  work  has  heretofore 
been  carried  on  under  contract  with  Gleason  &  Gosnell.  The  time 
for  completion,  after  several  extensions,  expired  December  1, 18S8,  and 
the  officer  in  charge  was  authorized  to  purchase  a  plant  and  finish  the 
work  by  hired  labor.  The  plant  is  now  in  place  and  active  operations 
will  begin  as  soon  as  the  stage  of  the  river  will  permit. 

The  amount  expended  to  June  30, 1889,  was  $30,345.66. 

Jnly  1,  1888,  amount  available $18,447.05 

Add  amoimt  covered  by  contracts  July  1,  1888 140.048.41 

Amount  appropriated  by  act  of  Anguat  11^  m88 150,000.00 

308, 495. 46 

Jnly  1.  1889,  amount  expended  dnring  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1.  1888 |38,235.6<) 

July  1,  1889,  outstanding  liabilities 17,606.65 

July  1,  1889,  amount  covered  by  existing  contracts 11, 194. 42 

67,036.73 

July  1, 1889,  balance  available , 241,458. 73 

{Amount  (estimated)  required  for  completion  of  existing  pr^oct 855, 363. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1891  300, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  E  E  1.) 

2.  Indiana  ChutCy  Falls  of  the  Ohio  River. — The  present  project  is  to 
remove  projecting  points  and  reefs  in  the  chute  between  the  cross- 
dam  and  railroad  bridge,  so  as  to  produce  a  straight  and  unobstructed 
channel  400  feet  wide,  and  to  raise  the  guiding-dike,  which  extends 
along  the  north  side  of  the  chute  from  the  cross-dam  500  feet  west.  The 
chute  was  onginally  very  crooked  and  full  of  dangerous  reefs  and  points. 
The  work  already  done  has  resulted  in  an  unobstructed  channel  250 
feet  wide. 

No  work  was  done  on  this  improvement  during  the  past  year  on  ac- 
count of  the  high  stage  of  the  river. 

The  amount  expended  to  June  30, 1889,  was  $116,043.30. 

A  more  definite  project  for  greatly  improving  this  channel  and  mak- 
ing it  available  at  lower  stages  of  the  river  and  relieving  the  Louisville 
and  Portland  Oanal  is  now  being  considered  by  a  board  of  officers  of 
the  Corps  of  Engineers. 
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Jaly  1,  1888,  aiuonnt  available #9,412.44 

Aoiouut  appropriated  by  act  of  August  11,  1888 !.'»,  000.  W 

24,412^.44 
July  \f  1889,  amonut  expended  d    nng  fiscal  year,  exclusive  of 

liabilities  outstanding  July  I,  1188 $4'^-74 

July  1,1889,  outstundiug  liabilitios 10.50 

•^  46G.24 


July  1, 1889,  balance  available 23, 946.  ^ 

{Amount  (estimated)  required  for  conipMion  of  existing  project 115, 000. 00 
Amount  that  can  bt  profitably  expended  in  (iscal  year  ending  June  30, 1891    75,  000.  OU 
Submitted  in  compliance  witb  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  E  B  2.) 

3.  Operating  and  care  of  Louisville  a/nd  Portland  Canal. — Daring  the 
fiscal  year  the  caual  was  open  for  the  passage  of  commerce,  witb  the 
exception  of  46  days.  It  was  closed  42  days  on  account  of  high  water 
and  4  days  on  account  of  the  sinking  of  a  loaded  coal-boat  in  the  lower 
lock,  which  had  to  be  dredged  out.  During  the  year  6,838  vessels,  rep- 
resenting an  undertonnage  of  1,815,986  tons,  were  passed  through  the 
canal. 

Work  on  the  revetment  slopes  at  the  locks,  which  was  done  under  con- 
tract, has  been  complet*»d  with  the  exception  of  861  square  yards.  It  is 
proposed  to  carry  this  revetment  around  the  point  at  the  lower  end  of 
the  locks  to  protect  the  lower  engine-house,  and  to  give  a  proper  tinifih 
to  the  work.  A  drilling  scow  has  been  built  and  fitted  with  steam  drills,  to 
be  used  in  the  excavations  of  the  channel  just  below  the  locks.  The 
dredges,  with  steam-boat  tender  have  been  employed  in  removing  mud 
deposited  in  the  canal ;  82,000  cubic  yards  of  this  material  have  been 
removed;  the  dry-dock  was  used  62  days  for  repairs  to  other  than 
Government  vessels.  New  floors  have  been  put  on  two  of  tlie  bridges 
across  the  canal.  Necessary  repairs  have  been  made  to  lock  machinery 
and  operating  plant.  It  is  proposed  during  the  coming  year  to  replace 
the  middle  gates  of  the  new  locks,  and  prepare  for  the  renewal  of  the 
guard-gates  of  both  the  old  and  new  locks  if  it  should  become  necessary; 
to  excavate  the  channel  below  the  locks ;  to  build  two  new  mud-scows, 
and  to  have  the  city's  water-pipes  extended  to  the  locks  to  supply  water 
for  the  use  of  employes. 

The  total  receipts  from  all  sources  amount  to  $1,010.89.  The  esti- 
mated amount  required  for  operating  and  maintaining  the  canal  during 
ISSO-'QO  is  $94,600. 

(See  Appendix  E  E  3.) 

4.  Wahmh  River^  Indiana  and  Illinois. — ^This  river  has  been  separated 
into  two  portions  with  reference  to  its  improvement,  Vincennes,  Ind., 
being  the  dividing  point,  and  appropriations  have  been  made  for  each 
division. 

Below  Vincennes. — ^The  first  appropriation  for  the  improvement  of  this 
river  was  made  in  1872.  The  present  project  is  the  removal  of  rock 
ledges,  sand-bars,  snags,  and  other  obstructions,  and  the  closing  of 
chutes,  with  a  view  to  obtaining  a  navigable  channel  of  3^  feet  depth 
from  the  mouth  of  the  river  to  Vincennes,  and  the  construction  of  a 
lock  and  dam  at  Grand  Rapids,  near  Mount  Oarmel. 

In  the  beginning  of  the  year  the  contractor  for  furnishing  stone  for 
the  lock  at  Grand  Rapids  failed,  and  it  was  necessary  to  make  pur- 
chases of  stone  in  ')pen  market.  Work  was  begun  July  7,  I88.S,  and 
carried  on.  with  uuii^rous  intenmptions  on  tK^QOiuit  of  high  water  and 
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hek  of  stone,  an  til  November  10,  wben  it  was  suspended  for  the  season. 
The  stone  porchased  in  open  market  was  from  the  Salem  Stone  and 
Lime  Company,  and  they  were  also  awarded  a  contract  for  a  farther 
snpi^  on  April  23, 1888.  Work  on  the  lock  will  be  resnmed  as  soon 
18  tiie  stage  of  the  river  will  permit.  A  low  dam  of  loose  stone  was 
I^aoed  across  a  number  of  low  places  beyond  the  end  of  the  Orayrille 
kvee,  to  prevent  a  cnt  being  made  by  flood  water.  The  levee  is  in  good 
condition,  bat  it  is  proposed  daring  the  coming  season  to  place  sloping 
spor-dikes  in  the  npper  bend  to  prevent  the  cutting  away  of  the  river 
bank  at  Uie  narrow  part  of  the  neck  upon  which  the  levee  standi 

The  snag  boat  was  in  operation  as  long  as  the  limited  amoant  of 
foods  wonld  permit,  accomplishing  good  resolts. 

Work  is  contemplated  daring  the  next  low-wator  season  in  the  rook 
shoal  between  Moont  Garmel  and  Grand  Bapids.  This  shoal  is  a  bar- 
rier to  low-water  navigation  and  has  caused  great  expense  and  delay  in 
getting  material  to  the  lock. 

Amoant  expended  to  June  30, 1S89,  $1^5,023.77. 

JbIt  1, 1868, amoiiDt  available $9,698.90 

Add amoont coTeied  by  cooiracU  Jaly  1,  188ti 10,365.77 

AsooBi  appropriated  by  act  of  Aagost  11, 188ti; 60, 000. 00 

80,064.67 
Jily  1, 1889,  amoant  expended  daring  fiacal  year,  exclasive 

ofliabUitieiiontolandingJoly  1,  Ibbd $35,684.63 

J«!j  1,  lt«9,  oototanding  liabiUtiee 4,746.47 

«^ty  1, 1869,  amoant  covered  by  existing  contracts 11,219.41 

51,060.51 

Joly  1, 1869,  balance  available »,  01<»  16 

! Amount  (eetimated)  required  for  completion  of  existing  project 221,  600.00 
Amoont  that  can  be  proHtAbly  expended  in  fiscal  year  endit^  J  one  30, 1891  100,  OuO.  00 
Submitted  in  compliance  with  reqoiiements  of  aectiooa^  of  river  and 
harbor  acU  of  1866  and  1867. 

(See  Appendix  £  B  4.) 

A}Hrct  F»jicfiwi««.— The  project  for  the  improvement  of  this  part  of 
the  river  was  the  removal  of  snags  and  other  obstructions,  and  the  con- 
stmetion  of  wing  dams  where  necessary.  During  the  fiscal  year  ending 
Joiie  30, 1889,  snagging  operations  were  carried  on  from  September  26 
to  December  29, 1888,  when  the  work  was  stopped  on  account  of  the 
exhaustion  of  funds.  This  work  was  of  great  service  to  navigation,  but 
will  have  to  be  continued  to  materially  benefit  the  commerce  of  the 

river. 
The  amount  expended  on  this  river  above  Vincennes  to  June  30, 

1889,  was  $70,748.22. 

Jalj  1,1888,  amoont  available - 1,  SSS 

Aaoont  appiopriated  by  act  of  Aogost  11,  1888 5,000.00 

E,060.0a 

Jaly  L  1889,  amoont  expended  dnring  fiscal  year,  exolnmve  of    ^^  ^^  ^ 

teiWitie«ontrt»ndingJnlj  1.1888 t4,8(W.% 

Jitj  1, 1889,  oatatanding  lUbilities ^'^     ^  ^^^  jp 

illy  1, 1889,  babtoce  Available ^^'^ 

f  Aaonnt  (estimated)  lequired  for  completion  of  existing  proiect  -".-...    *J»  ^0-  JJ 
J  Aaonittbateaa  be  prottUbly  expended  in  fiscal  year  ending  J  one  30, 1891    10, 000. 00 
l8abmitted  in  compliance  witb  requirements  of  sections  X  ofnver  and 
t   karbor  acU  of  1866  and  1867. 

(See  Appendix  £  E  4.) 
XNG  80 17 
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6.  WMte  Bttw,  Indiana.— The  project  for  the  improvement  of  this 
river  has  for  its  object  the  obtaiuing  of  a  depth  of  3J  feet  at  low  water 
between  the  month  and  the  railroad  bridge  above  Hazleton.  T4ie  prin- 
cipal obstmction  has  been  a  rock  ledge^  known  as  Kelly's  Bipple, 
through  which  a  cut  2,250  feet  long  and  75  feet  wide  has  been  oiad^ 
the  excavated  material  being  used  for  dikes  on  the  sides  of  the  channel. 
The  work  of  the  past  year  has  been  directed  to  removing  the  previoasly 
blasted  rock  from  the  channel,  and  has  amounted  to  7,835  cabic  yards, 
which  finishes  the  cat  to  a  width  of  75  feet 

The  bridge  above  Hasleton  continues  to  obstruct  navigation,  and  no 
improvement  above  that  point  is  at  present  contemplated.  The  railroad 
company  operating  the  bridge  have  been  notified  to  make  such  chang^es 
as  will  permit  ftee  and  easy  navigation.  They  have  also  been  notified 
to  change  the  bridge  across  the  river,  about  one-half  mile  above  its 

forks. 
The  amount  expended  on  White  River  to  June  30, 1889,  was  $102,- 

272.48. 

July  1,1888,  amoant  available $2,348.26 

Amount  appropriated  by  act  of  August  II,  1888 5,000.00 

7,348.26 
July  1, 1889,  amount  expended  during  fisoal  year,  ezcluaive  of 

liablUties outetanding  July  1,1888 $2,120.74 

July  1,  1889,  outstanding  liabilities 3.75 

2,124.49 

Joly  1,  1889,  balance  available 5,223.77 

{Amonnt  (estimated)  required  for  completion  of  existing  project 12, 500. 00 
Amount  tbat  can  be  profitably  expended  in  fiscal  year  endins  J  une  30, 1891    10, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  aoto  of  1866  and  1867. 

(See  Appendix  E  E  5.) 

IMPBOYBMBNT  OF  GBBAT  KANAWHA,  ELK,  AND  GAULEY  BIYEBS, 
WEST  VIBGINIA,  AND  IMPBOVBMENT  OP  NEW  EIVEE  IN  YIBGINIA 
AND  WEST  VIBGINIA, 

Officer  in  charge.  Col.  William  P.  Graighill,  Corps  of  Engineers,  until 
March  30, 1889,  and  after  that  Capt.  Thomas  Turtle,  Corps  of  Engi- 
neers. Lieut.  G.  J.  Fieberer,  Corps  of  Engineers,  was  under  the  im> 
mediate  orders  of  the  officer  in  charge  from  August  30  to  November 
22, 1888,  and  Lieut.  W  E.  Craighill,  Corps  of  Engineers,  temporarily 
under  his  immediate  orders  from  January  12  to  March  29,  1889. 

1.  Oreai  Kanawha  Etwr,  West  Virginia. — This  river  flows  through  a 
fertile  and  picturesque  region,  filled  with  mineral  wealth,  especially 
coal  and  salt.  It  was  by  nature  divided  into  a  number  of  pools,  some 
of  considerable  length  and  depth,  separated  by  shoals  of  gravel  and 
coarse  sand,  which  were  the  principal  obstructions  to  navigation  in  low 
water,  there  being  often  on  them  at  such  seasons  but  a  few  inches  of 
water.  In  some  of  the  pools  were  found  shallow  places,  also  obstruct- 
ing navigation.  There  were  also  snags  and  loose  rocks  in  the  channel. 
The  navigation  above  Charleston  was  more  obstructed  than  below. 
Above,  it  was  almost  suspended  in  summer. 

The  coal  and  salt  were  generally  sent  out  on  rises,  which  enabled  the 
boats  to  pass  safely  over  the  obstructions  that  otherwise  would  stop 
their  movements  entirely.  The  use  of  the  river  for  the  movement  of 
these  valuable  products  was  therefore  unsatisfactory  and  intermittent. 
By  the  agency  and  superintendence  of  a  board  acting  under  the  State, 
first  of  Virginia  and  then  of  West  Virginia,  considerable  improvement 
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in  the  river  was  trom  time  to  time  effected,  tolls  being  charged  on  the 
oommerce  for  the  payment  of  expenses. 

The  object  of  the  improvement  begun  several  years  ago  by  the 
United  States  was  to  give  a  constant  navigable  depth  of  at  least  6  feet 
thronghout  the  whole  length  of  the  Kanawha  to  its  mouth  at  the  Ohio 
Biver,  to  be  accomplished  by  large  locks  and  dams.  Those  already 
boilt  have  been  about  300  by  50  feet. 

The  peculiarity  of  most  of  the  dams  is  that  they  can  be  lowered  when 
the  stage  of  the  water  in  the  river  will  suffice  over  the  shoals.  This 
gives  them  the  name  of  ^^  movable  dams,"  and  enables  an  open  river  to 
be  had  where  the  water  is  high  enough. 

Dams  3  and  2,  both  above  Paint  Greek,  are  fixed,  as  the  declivity  of 
the  river  in  that  section  is  too  great  to  permit  the  advantageous  use  of 
the  movable  system. 

Up  to  June  30, 1888,  the  amount  expended  was  $1,941,250.05. 

At  that  date  Locks  and  Dams  2,  3,  4,  5,  and  6  bad  been  completed. 

The  amount  expended  in  the  year  ending  June  30, 1889,  exclusive  of 
outstanding  liabilities,  was  $34,953.28. 

Lock  No.  7  was  let  at  contract  on  November  26, 1888,  and  preliminary 
work  was  commenced  in  January,  and  the  excavating  for  and  the 
placing  of  the  coffer-dam,  and  the  quarrying  and  cutting  of  stone  is 
now  in  progress. 

Had  funds  been  avaihible  all  the  locks  and  dams  needed  for  this  im- 
provement could  have  been  begun  at  the  same  time  and  finished  in 
three  years^  with  much  economy  to  the  United  States  and  with  manifest 
advantage  m  the  use  of  the  improved  water-way. 

The  development  of  commerce  on  this  river  has  been  very  great  since 
its  improvement  by  the  United  States,  although  the  project  has  been 
only  partially  executed  for  want  of  money. 

It  is  regretted  that  delay  in  the  preparation  of  the  deeds  for  the  site  of 
Lock  and  Dam  No.  8  has  prevented  the  letting  of  work  upon  the  lock  up 
to  this  time,  whereby  this  season  has  been  practically  lost  to  that  work* 

Summarily  the  work  for  the  past  season  has  been  as  follows : 

Operating  at  two  fixed  dams  and  three  movable  ones,  extending 
riprapping,  building  cribs  at  head  of  lock  and  completing  lock-house  at 
No.  2;  work  preparatory  to  changing  filling- valves  at  No.  3;  commence- 
ment of  work  at  No.  7,  including  the  construction  of  a  lock-house;  acqui- 
sition of  site  for  No.  8,  and  advertisement  for  the  lock;  dredging  by  the 
Government  dredge  at  Lock  No.  2,  from  the  approaches  at  Locks  3  and 
5 — at  Harvey's  Shoal,  at  Witcher's  Shoal;  repairs  to  plant;  building^ 
new  dump-lK>at ;  repairs  to  and  extension  of  telephone  line,  and  prep- 
aration of  plans  for  No.  8  and  for  the  lock-house  thereat. 

During  the  long-continued  season  of  low  water  in  1887  the  value  of 
the  improvement  was  shown  in  a  very  marked  manner,  as  free  and 
sufficient  navigation  was  maintained  through  it  over  the  improved  part 
of  the  river,  while  navigation  was  entirely  suspended  below  the  lowest 
dam  and  above  the  upper  pool. 

July  1, 1888,  amonnt  available $5,895.82 

Amoant  appropriated  by  act  of  Aagust  11,  18b8 350,000.00 

"355^.62 
July  L  1889,  amoant  expended  daring  fiscal  year,  exclasiveof 

liabilitleeoatetandingJnly  1,1888 |34,953.28 

Jaly  1,  1889,  oatflt and  ing  liabilities 3,000.00 

July  1.  1889,  amoant  covered  by  existing  contracts 130, 534. 05 

168,487.33 

Jaly  1,  1889,  baUnce  available 187,408.29 
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(Amonut  (estimated)  required  for  completion  of  existing  project #970,000. 00 
Amount  that  can  be  protitably  expended  in  fiscal  year  ending  June  30, 1891  500, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  lti66  and  1867. 

(See  Appendix  F  F  1.) 

2.  Operating  and  care  of  the  locks  and  dams  on  the  Qreat  Kanawha  River ^ 
West  Virginia. — Amount  expended  daring  the  fiscal  year  ending  Jane 
30, 1889,  $19,399.35.— (See  Appendix  F  F  2.) 

3.  Elk  River ^  West  Virginia. — The  country  through  which  this  stream 
flows  is  rich  in  minerals  and  well  fitted  for  agriculture  and  grazing^. 
The  project  of  improvement  under  which  operations  have  been  carried 
up  to  the  present  time,  has  been  the  removal  of  rocks,  snags,  overhaugr- 
ing  trees,  etc.^  the  cutting  of  sluices  through  the  rapids  and  shoals  and 
the  construction  of  wing-dams  where  needful.  The  principal  interests 
to  be  served  are  those  of  lumbering  and  rafting ;  but  much  country 
produce  is  also  carried  down-stream  in  small  boats,  and  merchandise, 
etc.,  returned.  The  act  of  March  3,  1875,  directed  an  examination  to 
be  made  of  this  river  between  its  mouth  and  Braxton  Court  House,  oth- 
erwise known  as  Suttonville  or  Sutton,  and  to  this  examination  $500 
was  allotted.    (Report  Chief  of  Engineers  1876  Part  II,  page  166). 

The  average  fall  per  mile  between  Braxton  Court  House  and  Charles- 
ton is  about  2^  feet;  but  this  is  unequally  distributed  as  the  central  sec- 
tion has  a  fall  of  nearly  4  feet  per  mile,  while  the  upper  and  lower  sec- 
tions have  an  average  of  less  than  2  feet.  The  low- water  volume  of  the 
river,  amounting  to  about  80  cubic  feet  per  second,  is  entirely  inadequate 
to  supply  the  demands  of  any  scheme  of  ^^  open  river  "  navigation  at  low 
water. 

The  first  appropriation  was  in  June,  1878.  The  total  expenditure  to 
June  30,  1886,  was  $  17,000.  The  work  done  up  to  that  time  was  of  great 
benefit  to  the  comparatively  undevrloped  section  through  which  the 
river  flows.  The  law  of  August,  1886,  contained  an  item  of  $1,500,  bat 
the  sum  was  so  small  that  it  was  held  until  re-enforced  by  $3,000  appro- 
priated August  11, 1888.  Work  was  then  resumed  and  nearly  $4,000 
of  the  $4,509  available  was  expended  during  the  aatumu. 

The  amount  expended  to  the  close  of  the  fiscal  year  ending  June  30, 

1888,  is  $17,000,  and  the  amount  expended  in  the  year  ending  June  30, 

1889,  is  $3,925.11. 

July  1, 1888,  amount  available $1,500.00 

Amount  appropriated  by  act  of  August  11, 1888 3,000.00 

4,500.00 
July  1, 1889,  amount  expended  during  ffscal  year,  exclusive  of  liabilities 
outsanding  July  1,1888 3,925.11 

Jaly  1, 1889,  balance  available 574.89 


\ 


Amount  tbatcan  be  profitably  expended  in  fiscal  vear  ending  June  30, 1891     2, 500. 00 
Submitted  incompliance  with  requirement's  of  sections 2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  F  F  3.) 

4.  Oauley  River^  West  Virginia. — Operations  for  the  improvement  of 
the  Gaaley  River  were  instituted  by  examination  made  in  1887,  in  ac- 
cordance with  the  provisions  of  the  river  and  harbor  act  of  August  5, 
1886.  As  a  result  of  those  examinations  it  was  pointed  out  that  a  val- 
uable improvement  of  the  12  miles  of  river  from  the  mouth  to  the 
»*  Boughs''  could  be  made  at  an  expense  of  $10,000,  and  that  a  great 
advantage  would  follow  the  expenditure  of  $65,000  in  the  26mile  reach, 
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ea))^  tbe  ^^ Roughs,"  in  facilitatiug  aod  cheapeniDg  the  bringing  to 
Bu^rket  of  millions  of  feet  of  lumber  of  the  most  valnable  and  Yaried 
kinds. 

Tbe  liver  and  harbor  act  of  Angnst  11, 1888,  appropriated  $3,000  for 
deming  ont  the  channel.  Tbe  project  approved  for  Uie  expenditure  of 
this  small  sum  contemplated  the  removal  of  ledges  of  solid  rock,  and  the 
Baking  of  channels  through  eighteen  shoals  of  loose  rock  and  bowlders, 
commencing  at  Scramble  Creek,  about  three* fourths  of  a  mile  above  the 
DOQthy  and  extending  to  the  pool  above  Rich  Creek,  a  distance  of  19 
Biles.  The  work  was  carried  on  by  the  hire  of  labor  and  the  purchase 
of  materials  in  open  market,  the  circumstances  not  permitting  contract 
work  from  considerations  of  economy  and  advantage. 

Of  the  $3,000  appropriated,  $1,2^6.42  has  been  expended  towards 
improving  tbe  channels  in  accordance  with  the  project  above  mentioned, 
aad  the  balance  will  be  applied  in  the  same  work  as  soon  as  dream- 
stances  permits 

Anomit  appropriated  by  act  of  An^ast  11,  1888 $3,000.00 

Jaly  I,  1889,  ampont  expended  danug  fiscal  year,  exclnsive  of  liabilitie* 
MtrtaadiDgJaly  1,  IdUS 1^866.48 

Jaly  1, 1889,  balance  avaihible 1,733.58 


AoKMinft  (estimated )  required  for  completion  of  ezieiing  project 7, 000. 00 

Aaiowit  Uiat  can  be  profitably  expended  in  fiscal  year  ending  Jane  30, 1601      7, 000. 00 
SabfliiiUed  in  eompliaDce  with  requirements  of  sections  2  of  riyer  and 
harbor  acto  of  1866  and  1867. 

(See  Appendix  F  F  4.) 

5.  New  River ^  from  the  mouth  of  Wilson^  in  QrayBon  CounUfy  VtrgimOy 
to  the  wumth  of  Greenbrier  River ^  West  Virginia. — The  appropriations 
have  been  made  in  such  manner  as  to  divide  this  portion  of  the  river 
into  three  sections,  as  follows  : 


Upper,  or  licad  Mines 68 

llidd]e,<«  New  River  Bridge 43 

Lower,  or  Greenbrier 86^ 

Thronghoat  this  distance  the  navigable  channel  consisted  of  natural 
ehates  through  the  ledges  and  shoals  of  varying  widths,  rarely  oyer 
1  foot  in  depth,  in  some  places  so  tortaous  as  to  render  navigation 
extrcmely  difficult  and  dangerous. 

The  original  project  adopted  for  the  improvement  of  these  natural 
channels  was  to  widen  them  to  30  or  50  feet,  as  might  be  required, 
deepen  them  to  2  feet,  and  straighten  such  as  needed  it.  This  was  for 
hatean  navigation  ;  the  improvement,  however,  to  be  made  in  such  a 
nann^  as  to  aid  the  work  should  a  greater  depth  and  width  be  re- 
quired in  the  future. 

A  small  steam-boat,  draught  12  inches  when  light,  having  been  bailt 
at  Hinton  in  the  fall  of  1878,  rendered  it  necessary  to  make  the  chan- 
nel in  that  section  50  feet  wide  at  all  points,  and  in  many  from  75  leet 
to  100  feet,  the  depth  of  2  feet  being  retained.  This  steam-boat  was  not 
idapted,  in  dimensions  and  power,  to  the  navigation  of  the  river,  and 
was  withdrawn. 

The  original  plan  of  improvement  has  been  adhered  to,  except  that 
the  width  of  channel  on  the  middle  and  upper  divisions  has  been  re- 
duced to  20  feet,  and  on  the  former  to  10  feet  for  several  miles,  to  allow 
iron  to  be  shipped  from  the  furnaces  above. 

There  was  no  appropriation  for  this  river  in  1883,  1884,  and  1885. 
July  1, 1886,  there  was  a  balance  remaining  unexpended  of  $3,000  finom 
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the  appropriation  of  Angast  2, 1883.  This  pertained  bj  special  desfi;- 
nation  of  the  law  to  the  portion  of  the  river  above  Foster's  Falls,  which 
are  not  passable.  The  balance  remained  unexpended  becaose  of  the 
impassability  of  these  falls.  As  the  disconnection  with  routes  of  trans- 
portation caused  by  these  falls  would  practically  disappear  on  the  com- 
pletion of  Uie  railroad  up  Oripple  Greek,  and  as  boats  could  thea  ship 
to  the  railroad  their  freight  at  Porter';^  Ferry  above  the  lead  mines  and 
the  fsdls,  it  was  concluded  to  improve  the  condition  of  Williamson's 
ledges  and  shoals.  This  work  was  continued  as  late  as  the  season  al- 
lowed,  a  small  balance  of  funds  being  left  unexpended^  but  not  large 
enough  to  justify  the  resumption  of  operations  in  the  summer  of  1886. 

There  was  an  appropriation  of  $10,000  in  the  law  of  August  5,  1886, 
applicable  only  to  the  portion  of  the  river  above  the  lead  mines.  ^  hen 
the  money  became  available  it  was  too  late  to  commence  operations  in 
1886.  For  more  than  one  reason  it  seemed  inexpedient  to  expend  this 
appropriation  in  the  year  ending  June  30, 1888.  The  portion  of  the 
river  to  which  it  is  applicable  is  above  Foster's  Falls,  and  tiiese  can 
only  be  passed  by  one  or  two  locks  at  a  cost  much  greater  than  Gon- 
gress  is  likely  to  authorize.  There  is  also  strong  reason  for  doubt 
whether,  considering  the  present  development  of  that  section  of  the 
country,  the  construction  of  such  locks  would  be  justifiable  even  if  the 
money  were  available.  The  construction  of  railroads  near  this  stream 
has,  for  the  present,  diminished  very  much  the  importance  of  the  im- 
provement of  the  portion  above  Foster's  Falls.  After  a  careftd  re-ex- 
amination of  the  subject  and  a  reconnaissance  of  the  river  and  its  vicin- 
ity, it  was  decided  to  iK)stpone  the  expenditure  of  the  appropriation 
until  the  will  of  Congress  could  be  farther  ascertained. 

In  tiie  river  and  harbor  act  of  August  11, 1888,  it  was  directed  that 
the  balance  should  be  spent  in  improving  the  river  between  Ivanhoe 
Furnace,  in  Wythe  County,  and  the  mouth  of  Wilson  Greek.  Opera- 
tions in  accordance  with  this  direction  have  commenced. 


July  1, 1888,  amount  available $10,147. 

July  1, 1889,  amoant  expended  daring  fiscal  year,  ezolasive  of  liabilitiee 
outotanding  July  1, 1888 1,41L05 

Joly  1, 1889, balance  available 8,7d6.!M 

(  Amoant  (estimated)  req aired  for  completion  of  existing  project 159,000. 00 

N  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
f     harbor  acts  of  1866  and  1867. 

(See  Appendix  F  F  5.) 

IMPBOTBMENT  OF  XBADEWATEE,  KENTUCKY,  AND  LIOKINO  BIYBB8— 
OPERATING  AND  KEEPING  IN  REPAIR  LOCKS  AND  DAMS  ON  THE 
GREEN  AND  BARREN  AND  KENTUCKY  RIVERS,  KENTUCKY — ^UC- 
PROTEMENT  OF  BIG  SANDY  RIVER,  WEST  VIRGINIA  AND  KEN- 
TUCKY, AND  OF  GUYANDOTTE,  LITTLE  KANAWHA,  AND  BUCK- 
HANNON  RIVERS,  WEST  VIRGINIA. 

Officer  in  charge,  Maj.  D.  W.  Lockwood,  Oorps  of  Engineers,  with 
Lieat  W.  L.  Sibert,  Corps  of  Engineers,  nnder  his  immediate  orders. 
Division  Engineer,  CoL  O.  M.  Poe,  Corps  of  Engineers. 

1.  Tradewater  River^  Kentucky. — This  work  was  in  charge  of  Maj. 
Amos  Stickney,  Corps  of  Engineers,  until  September  5. 1888,  when  it 
was  transferred  to  Maj.  D.  W.  Lockwood,  Corps  of  Engineers. 

This  river  was  practically  closed  by  a  rock-bar  near  its  month,  and 
higher  up  by  logs,  snags,  drift-piles,  leaning  trees,  and  bars. 
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The  present  project,  adopted  in  1881,  provides  for  clearing  the  river 
and'  its  banks  of  obstmctions,  and  opening  up  a  channel  40  feet  wide 
and  2i  feet  deep  during  six  months  of  the  year,  the  improvement  to 
extend  41  miles  up-stream. 

Up  to  June  30, 1888,  $10,128.46  were  expended,  resulting  in  clearing 
a  channel  through  the  rock-bar  near  the  mouth  of  the  river,  removing 
the  ototructions  in  the  river  for  a  distance  of  24^  miles,  clearing  the 
banks  for  a  distance  of  14  miles  and  deadening  the  timber  6n  the  banks 
for  the  remaining  27  miles. 

During  the  fiscal  year  ending  June  SO^  1889,  $67.10  was  expended  in 
caring  for  property* 

Ko  work  was  done  during  the  year  on  account  of  high  water. 

The  amount  available  will  complete  the  work. 

Jtily  1, 1888,  lanonnt  ayailable 1371.54 

Amount  appropriated  by  act  of  Angast  11,  1888 6,000.00 

6,371.64 
July  1,  1889t  amonnt  expended  daring  fisoal  year,  exclaAive  of 

liabUitiea  oatsUnding  July  1,  1888 |65. 00 

July  1,  1889,  outsUnding  liabilitieB ^ 2. 10 

67.10 

Joly  1, 1889,  balance  available 6,304.44 

(See  Appendix  G  G  1.) 

2.  Operating  and  Iceeping  in  repair  the  locJca  and  dams  on  the  Oreen  and 
Barren  rivers,  Kentucky. — When  the  United  States  assumed  charge  of 
these  improvements,  December  11, 1888,  the  condition  of  the  work  was 
as  follows:  1st.  The  river  wall  of  Lock  No.  3  was  down.  2d.  The 
land- wall  of  No.  1,  Barren,  and  both  walls  of  No.  3,  Green,  were  in  a 
dangerous  state  and  liable  to  yield  at  any  time.  3d.  The  channel  was 
almost  closed  by  snags,  trees,  and  other  obstructions.  4th.  The  build- 
i^S^j  grounds,  approaches  to  locks,  and  in  fact  everything  connected 
with  the  improvements,  were  in  a  generally  dilapidated  condition.  5th. 
The  dams  were  much  in  need  of  extensive  repairs. 

During  the  fiscal  year  ending  June  30,  1889,  $46,557.77  was  ex- 
pended, resulting  in  the  removal  of  the  fallen  wall  at  No.  3^  Green  Biver, 
excavating  in  rear  of  the  land- wall  at  No.  1,  Barren  Biver ;  the  con- 
struction of  a  crib  to  sustain  river- wall  at  No.  2,  Green  Biver ;  the 
building  of  two  derrick-boat  hulls,  two  stone  barges,  one  hull  for  dredge, 
and  general  repairs  to  dwellings,  dams,  etc. 

The  amount  estimated  for  operating  and  care  of  locks  and  dams  for 
fiscal  year  ending  June  30,  1890,  is  $256,221.35. 

It  is  proposed  to  complete  repairs  to  Ix>cks  Nos.  2  and  3,  Green  Biveri 
and  No,  1,  Barren  Biver;  to  rebuild  and  repair  dams  where  necessary ; 
to  build  lock-keepers'  dwellings ;  to  construct  a  snag-boat,  and  put  in 
guide-cribs  at  entrance  to  locks  and  grade  and  pave  ground  about 
locks.    The  snag-boat  will  be  put  to  work  as  soon  as  completed. 

(See  Ax)pendix  G  G  2.) 

3.  Kentuohf  River^  Kentucky. — ^The  condition  of  the  river  when  the 
United  States  assumed  charge  of  its  improvements,  April  30, 1880,  was 
as  follows: 

The  five  locks  and  dams  with  their  approaches,  built  by  the  State, 
were  in  a  dilapidated  condition.  The  channel  was  much  obstructed  by 
snags  and  leaning  trees. 

XTp  to  June  30, 1888,  $891,379.19  were  expended,  resulting  in  restor- 
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iDg  the  locks  to  a  navigable  condition,  clearing  the  channel  tftod  banks 
of  obstructions,  and  the  commencement  of  two  new  locks. 

During  the  fiscal  year  ending  June  30,  1889,  $229,207.57  was  ex- 
pended, and  resulted  in  quarrying  for  the  new  lock  at  Beattyville 
10,419  cubic  yards  of  dimension  stone,  and  in  cutting  929  cubic  ywrda 
of  dressed  face,  374  cubic  yards  special,  1,097  cubic  yards  pit^  or 
quarry  face,  837  cubic  yards  squared  and  3,646  cubic  yards  baeking 
stone ;  65,475  cubic  yards  of  earth  and  rock  was  excavated  in  strippiog' 
and  extending  quarry. 

At  Lock  No.  6  all  the  stone  required  for  its  coDstmction  was  con- 
tracted for  and  its  cost  is  included  in  the  amount  reported  as  expended 
during  the  year. 

To  complete  the  two  locks  and  dams  with  their  abutments,  now  in 
process  of  construction,  and  to  commence  work  on  Locks  Nos.  7  and  8, 
an  appropriation  of  $400,000,  for  the  fiscal  year  ending  June  30,  1891, 
is  recommended. 

July  1,18^,  amount  available |96, 120.81 

Amoant  appropriated  by  act  of  Aagui»t  11,  1888 180,000.00 

Received  from  Tabler  and  Cogar 500. 00 


July  1, 1889,  amonnt  expended  dnring  fiscal  year,  exclasive 

•    of  liabilities  outstanding  July  1, 1888 1133,018.79 

July  1,  18r9,  outstanding  liabilities 97,749.53 

July  1,  1889,  amonnt  covered  by  existing  contracts 68, 439. 25 


276,  edO.  61 


2»,  207. 57 


July  1,  1889,  balance  available 47,413.24 

'Amount  (estimated)  required  for  completion  of  existing  project 1, 854, 000.00 

Amount  thatcan  be  profitably  expended  in  fiscal  year  ending  June  30, 

1891 400,000.00 

]  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
V    harbor  acts  of  1866  and  1867. 

(See  Appendix  O  G  3.) 

4.  Operating  and  keeping  in  repair  the  locJcs  and  dams  on  the  KentwUcn 
RiveVy  Kentucky. — ^The  first  allotment  for  this  work  was  for  the  fiscal 
year  ending  June  30,  1885,  at  which  time  only  four  locks  could  be  oper- 
ated ;  these  required  extensive  repairs  at  that  time,  and  the  dams  and 
approaches  were  in  generally  poor  condition. 

The  amount  of  money  expended  to  June  30, 1888,  was  $159,151.64, 
and  resulted  in  placing  the  locks  and  dams  in  serviceable  condition,  in 
rebuilding  guide-cribs  for  upper  and  lower  approaches  to  locks,  in 
building  one  double  and  one  single  lock-keepers'  dwellings,  and  in  keep- 
ing the  channel  clear  of  obstructions. 

The  amount  expended  during  fiscal  year  ending  June  30, 1889,  was 
$81,703.36,  and  resulted  in  rebuilding  and  extending  guide-walls  and 
cribs  at  lock  entrances ;  general  repairs  to  locks  and  dams,  building 
four  new  lock-keepers'  dwellings,  in  grading,  paving,  and  sodding 
grounds  about  locks,  aud  fencing  Government  property.  The  stone  for 
a  new  abutment  at  No.  2  was  gotten  out.  The  amount  estimated  for 
operating  and  care  of  locks  and  dams  for  fiscal  year  ending  June  30, 
1890,  is  $72,394.80.  It  is  proposed  to  complete  the  crib  approaches  to 
the  locks,  build  the  new  abutment  at  No.  2,  build  one  double  and  two 
single  lock-keepers'  dwellings,  and  keep  the  channel  free  from  snags,  etc. 

(See  Appendix  G  G  4.) 

6.  Licking  River^  Kentuckyj  from  Farmer's  to  West  Liberty. — ^This 
stream  was  originally  much  obstructed  by  logs,  snags,  rocks,  and  lean- 
ing trees,  as  well  as  by  fish -dams  constructed  by  privsCte  parties. 
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The  project  for  the  improvcmeDt  of  fbis  stream  was  adopted  in  1888, 
Hid  im>Tide6  for  removing  the  snags,  detached  rocks,  and  bowlders  from 
tiM  river  bed*  "* 

No  money  was  expended  or  work  done  during  the  fiscal  year  ending 
Jane  30, 1888. 

During  the  fiscal  year  ending  June  30,  1889,  $792.51  was  expended 
io  providing  a  snitable  outfit  for  work,  and  the  most  prononnced  ob* 
stmetions  were  removed  for  a  distance  of  22  miles  from  Farmer's,  after 
whkh  the  party  proceeded  to  West  Liberty  to  work  down  stream. 

AsoiiDt  sppropriated  by  actof  Angnsfc  11,  1888 $3»000.00 

Jily  1, 18B9,  amouot  ezpeoded  dming  fiscal  year,  exclusive  of 

UahOitiesoiitstaiidiDgJnly  1,  1888 $392.26 

Jaly  1, 1889,  ootstanding  liabilities 400.25 

792. 51 

Jaly  1. 1889,  balance  available 2.207.49 

(AmoDiit  festiroated)  required  for  completion  of  existinfi^  proJAct 14,680.00 
AnouDt  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1891      5, 000. 00 
Solmitled  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  G  G  5.) 

8.  Big  Sandy  River^  Kentucky  and  West  Virginia. — When  the  United 
Slates  commenced  improving  this  stream,  it  and  its  forks  were  much 
obstracted  by  rocks,  bars,  logs,  snags,  and  leaning  trees.  Daring  the 
low- water  season  navigation  w^as  practically  suspended. 

Up  to  the  close  of  the  fiscal  year  ending  June  30,  1888,  $230,537.62 
bad  been  expended,  resulting  in  the  clearing  out  of  the  Big  Handy  and 
its  forks,  and  in  the  construction  of  the  masonry  of  a  lock  at  Louisa^  a 
short  distance  below  the  forks,  as  well  as  the  abutment  for  the  dam. 

Daring  the  fiscal  year  ending  June  30,  1889,  $11,761.36  were  ex- 
pended, resulting  in  removing  2,000  cubic  yards  of  rock  from  the  lower 
approach  to  the  lock,  and  placing  most  of  it  behind  the  abutment.  The 
i^tesand  wickets  were  nearly  completed,  and  the  river  from  the  lock 
to  the  Ohio  cleared  of  obstructions ;  $31,145.31  will  complete  the  lock 
and  dam. 

illy  1, 1688,  amonni  available $3,4(52.38 

Anout  appropriated  by  act  of  Aogast  11, 1889 31,500.00 

34, 962. 38 
Jaly  1, 188d,  amount  expended  during  fiscal  year,  exclnsive  of 

HabiUtifltoiitstaaainic  July  1,1888 $10,990.26 

Jttiy  1, 1869,  OQtatandiog  nabilities i 762.10 

11,761.36 

Jily  1, 1689,  balance  available 23,201.02 

(AoMNnit  (eetimati'd)  reqaired  for  completion  of  existiufi:  project 31, 145.31 
Amooot  tbat  can  be  profitably  expended  in  fiscal  year  ending  J  iineSO,  1891  31, 000. 00 
Sabnitted  in  eompliance  with  reqairements  of  sections  2  of  river  aud 
karbor  acta  of  1H66  and  1867. 

(See  Appendix  G  6  6.) 

7.  Omyandotte  Ricer^  West  Virginia. — This  stream  was  originally  much 
obstracted  by  snags,  logs,  and  leaning  trees ;  besides,  there  existed  a 
namber  of  dams  owned  by  private  parties  which  reqaired  removal. 

The  project  for  the  improvement  of  the  stream  was  adopted  in  1878, 
aod  provided  for  the  removal  of  existing  obstructions,  natural  and  arti- 
fiotal,  80  as  to  form  a  channel  30  feet  wi<le,  with  a  least  depth  of  18 
inehes  Awnng  five  months  of  the  year,  and  extending  up  the  river  122 
miles. 
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Up  to  the  close  of  the  fiscal  year  eDding  June  30, 1888,  $12,500  had 
been  expended,  resalting  in  the  improvement  of  the  river  for  a  len^h 
of  119  miles,  aCnd  the  partial  removal  of  Roger's  mill-dam  13  miles  from 
the  mouth.  Peck's  milldam  shoald  also  be  removed.  No  work  was 
done  during  the  fiscal  year  ending  June  30, 1889,  on  account  of  high 
water.  The  $2,000  asked  for  in  addition  to  the  balance  now  on  hand 
will  complete  the  improvement. 

Amoant  appropriated  by  act  of  August  11,  1888 $2,000.00 

J^uly  1,  1889,  balance  available 2.000.00 

• 

'  Amonut  (estimated)  required  for  completion  of  existing  project 2, 000. 00 

Amoant  that  can  be  prontably  expended  in  fiscal  year  endiug  June  30, 1891     2, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  aod 
harbor  acts  of  1866  and  1867. 

(See  Appendix  G  G  7.) 

8.  Idttle  Kanawha  River^  West  Virginia. — ^This  river,  at  the  time  im- 
provements were  commenced  by  the  United  States,  was  much  obstmcted 
by  logs,  snags,  leaning  trees,  etc,  above  that  portion  controlled  by  the 
Little  Kanawha  Navigation  Company. 

Up  to  the  close  of  the  fiscal  year  ending  June  30, 1888,  $145,540.73 
had  been  expended,  which  resulted  in  clearing  the  stream  of  existing 
obstructions,  and  in  the  partial  construction  of  a  lock  which,  with  its 
dam,  will  extend  slack-water  navigation  12  miles.  All  the  stone  re- 
quired was  on  hand  and  part  of  it  ready  to  lay  in  the  lock-walls. 

During  the  fiscal  year  ending  June  30, 1889,  $15,658.36  were  expended. 
The  river-wall  was  completed  and  the  foundation  of  land-wall  partly 
put  in. 

It  is  estimated  that  $40,000  will  complete  the  lock  and  dam. 

Joly  If  1888,  amount  available $334.27 

Amount  appropriated  by  act  of  August  11,1888 i. 25,000.00 


25,334.27 
July  1, 1889,  amonnt  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1888 fll,681.79 

July  1,  1889,  outstanding  liabilities 3,976.57 

15,65a36 


July  1, 1889,  balance  avaUable 9,676.91 


Amount  (estimated)  required  for  completion  of  existing  project 40, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1891  27, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  lti66  and  1867. 

(See  Appendix  G  G  8.) 

9.  Buchhannon  River y  West  Virginia. — This  stream  was  originally  so 
obstructed  by  rocks  and  log  jams  that  timber  could  be  floated  oat  only 
on  a  12-foot  rise. 

The  project  for  its  improvement  adopted  in  1884  provides  for  the  for- 
mation of  a  rafting  channel  24^  miles  long,  with  a  minimum  width  of  30 
feet. 

Up  to  the  close  of  the  fiscal  year  ending  June  30, 1888,  $3,000  had 
been  expended,  resulting  in  clearing  the  channel  for  about  13  miles 
alM>ve  the  town  of  Buckhannon,  so  that  logs  could  be  rafted  out  on  a 
5-foot  rise. 

During  the  fiscal  year  ending  June  30, 1889,  $969.92  was  expended, 
\^hich  resulted  in  extending  the  cleared  channel  1^  miles. 
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I  wproprUted  bj  set  of  Angiist  11, 1888 $1,500.00 

My  1, 1889,  amonat  expended  dnriDg  fiscal  year,  exclusive  of  liabilities 
oalrtaadmg  July  1, 1888 969.92 

JvljIfiaSSybAUuieeaTailaMe 540.  OH 

AflKmnt  Onatltnated )  req  a  ired  for  completion  of  existing  project 20, 955. 00 

Amtmml  Uiat  can  be  proti tably  expended  in  fisca]  year  ending  Jnne  30, 1891  3, 000. 00 
Sabnitted  in  compliance  with  requirements  of  sections  2  of  nyer  and 
^    barbov  acts  of  1866  and  1867. 

(See  Appendix  G  O  9.) 

niMIHATIONS  FOR  rMPBOYBMENT,  TO  COMPLY  WITH  BEQUIREMKNT8 
OP  THS    RIYEB  AND  HARBOR  ACT  OP  AUGUST  11^  188& 

Tbe  required  preliminary  examination  of  Big  Sandy  River^  Kemtuekg^ 
frpm  CatUtUburgh  to  PikevUUj  on  Louisa  Fort,  and  to  the  mouth  of  Fond 
Oretk  on  Tug  Forkj  was  made  by  tbe  local  en^neer.  Major  Lockwood| 
and  reported  by  bim  as  wortby  of  improvement.  Tbis  conclusion  being 
eoneurred  in  by  tbe  Ohief  of  Engineers,  and  tbe  report  of  tbe  prelim- 
ioary  examination  containing  information  sufficient  to  indicate  to  Ck>n- 
gress  tbe  probable  cost  of  tbe  work  required,  no  furtber  report  or  snr- 
T^  appeamd  to  be  necessary.  Tbe  improvement  proposed  is  to  canal- 
ise tbe  river  and  its  forks  by  means  of  locks  and  dams,  at  an  estimated 
eost  of  93,396,600.    (See  Appendix  6  G  10.) 

LAKE    HARBORS   AND   RIVERS. 
IMPBOVSMENT  OF  HARBORS  ON  LAKE  SUPERIOR. 

Officer  in  cbarge,  Maj.  James  B.  Quinn,  Oorps  of  Engineers.  Division 
Engineer,  CoL  O.  M.  Poe,  Ck>rps  of  Engineers. 

L  JBorfror  at  Grand  MaraU,  Minnesota. — ^This  was  originally  a  natural 
harbor  baton,  but  of  insufficient  deptb  for  large  vessels,  and  not  wbolly 
protected  from  storms.  Tbe  need  of  a  barbor  of  refnge  in  tbis  locality 
WIS  ap[>arent,  owing  to  tbe  long  stretcb  of  coast-line  between  existing 
available  barbors,  and  led  to  tbe  project  for  tbe  improvement  of  Grand 
Marais  Harbor  for  tbat  purpose. 

Tbo  present  project  for  its  improvement,  adopted  in  1879,  consisted 
of  deepening  tbe  basin  to  16  feet  and  constructing  a  breakwater  out 
ttom  Jiaybew's  Point  so  as  to  partially  close  the  natural  opening  and 
lessen  tbe  exposure  to  storms.  Tbe  project  was  amended  in  1888  so  as 
to  provide  for  tbe  dredging  of  tbe  entire  barbor  area  within  tbe  5-foot 
curve  and  to  lengthen  the  breakwater  by  350  feet. 

The  amount  expended  to  tlie  dose  of  tbe  fiscal  year  ending  June  30, 
1889,  was  $81,461.75,  and  has  resulted  in  obtaining  a  dredged  area  of 
aboot  12  acres,  with  a  ruling  dei>th  of  16  feet,  and  the  construction  of 
^  linear  feet  of  breakwater.  The  barbor  is  now  accessible  for  vessels 
of  the  largest  size  and  draught  that  come  to  Lake  Superior,  but  the 
saiallness  of  tbe  dredged  basin  limits  its  accommodation  to  but  very 
few  Tessels  at  one  time. 

The  breakwater  is  of  much  service  for  the  protection  of  shipping. 

The  amount  expended  during  the  past  year  was  $3,883.98,  and  has 
molted  in  tbe  removal  of  14,572.4  cubic  yards  of  material  from  the  bar- 
bor basin. 
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July  1,  1888,  amount  available |-2.42^2$ 

Amount  appropriated  by  act  of  August  11,  1888 15,000.00 

17,422.23 
July  1, 1889,  amount  expended  dnrini^;  fiscal  year,  oxclusi?e  of 

liabilities  ouUtaudiog  July  1,  1888 $276.20 

Jnly  1,  1889,  outstanding  liabilities 3,607.78 

July  1,  1889,  amount  covered  by  existing  contracts 11, 502. 62 

15,386.60 

July  1,  1889,  baUnoe  available 2,035.63 

(Amount  (estimated)  required  for  completion  of  existine  project 44, 700. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Juuo  30, 1891  44, 700. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Api)endix  H  H  1.) 

2.  Harbor  at  Agate  Bay^  Minnesota.^  This  harbor,  oo  the  north  shore 
of  Lake  Superior,  27  miles  from  Duiath,  is  a  shipping  port  for  iron  ore. 
It  also  serves  the  purpose  of  a  harbor  of  refuge.  Its  naturally  deep 
water  renders  but  little  dredging  necessary  in  order  for  vessels  to  reach 
the  docks. 

The  present  project  for  improvement  of  this  harbor,  adopted  in  1887, 
consists  in  the  construction  of  two  breakwater  piers,  extending  from  the 
eastern  and  western  points  of  the  bay,  to  be  1,000  and  900  feet  long, 
respectively,  and  on  a  line  towards  each  other,  leaving  an  opening  of 
1,340  feet  between  the  outer  extremities  and  inclosing  an  area  of  109 
acres. 

The  amount  expended  thereon  to  June  30,  1889,  was  f  29«006.59,  and 
had  resulted  in  the  construction  of  400  linear  feet  of  the  east  breakwater 
and  the  partial  completion  of  150  feet  additional,  which  is  under  contract 
to  be  completed  by  October  1, 1889. 

The  400  feet  already  completed  has  given  very  material  protection  to 
vessels,  lying  at  Merchandise  Dpck,  from  southerly  sforms.  The  ap- 
propriation asked  is  to  be  applied  to  the  completion  of  the  east  1,000 
feet  of  breakwater. 

July  1,  1688,  amount  available $1,817.66 

Amount  appropriated  by  act  of  August  11,  1888 15,000.00 

16,817.06 
Jnly  1, 1889,  amount  expended  during  fiscal  year,  ezolneive  of 

liabUities  outstanding  July  1,  1888 #968.15 

July  1,  1889,  outstanding  liabilities 7,355.50 

July  1,  1889,  amount  covered  by  existing  contracts 5,213.50 

13.5.V.15 

July  1, 1889,  balance  available 3,279.91 

(Amount  (estimated)  required  for  completion  of  existing  project !^06,708.00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1831    50, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

•  (See  Appendix  H  H  2.) 

3.  Harbor  at  Duluth,  Minnesota. — The  original  project  for  the  im- 
provement of  the  harbor,  adopted  in  1871,  consisted  of  a  breakwater 
in  Lake  Superior,  outside  of  Minnesota  Point,  in  continuation  of  a 
breakwater  already  commenced  by  the  Northern  Pacific  Bailroad  Com- 
pany. This  breakwater  was  destroyed  by  a  storm  in  1872  and  aban- 
doned. In  1873  Congress  provided  for  maintaining  the  canal  through 
Minnesota  Point,  which  had  been  constructed  by  the  city  of  Duluth, 
and  for  dredging  channels  in  Superior  Bay  to  the  Duluth  docks. 
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Work  under  this  project  was  con  tinned  until  1881,  at  wbich  time  tbe 
|iien  of  the  canal  had  t>een  repaired  and  somewhat  extended,  a  harbor 
Imm  dredged  of  moderate  capacity,  and  a  narrow  channel  dredged  in 
Superior  Bay  from  Dulnth  to  deep  water  at  Connor's  Point  The 
aaioiuit  expended  under  this  project  was  $270,651.81. 

The  present  project  was  adopted  in  1881  and  modified  in  1884  and 
1888,  the  object  being  to  preserve  the  piers  bordering  the  canal,  dredg- 
iBg  an  inner  harbor  to  accommodate  vessels  drawing  16  feet  of  water, 
<:haoDel  parallel  with  the  Park  Point  dock  line  100  feet  wide,  channel 
east  of  Rice's  Point  200  feet  wide,  17  feet  deep,  and  channel  on  north 
shore  of  St.  Louis  Bay  200  feet  wide,  17  feet  deep. 

Tbe  amount  expended  under  present  project  to  June  30, 1889,  was 
4229,816.80,  and  has  resulted  in  increasing  the  dredged  area  of  basin 
'  to  about  104  acres,  exclusive  of  private  dredging,  removing  shoals  from 
area  previously  dredged,  giving  the  whole  dredged  basin  a  minimum 
depth  of  16  feet,  deepening  the  Blast  Furnace  Channel  to  a  like  depth, 
maiBtaining  the  canal  piers  and  commencement  of  channels  east  of 
Bice's  Point  and  on  north  shore  of  St.  Louis  Bay. 

Work  during  the  past  fiscal  year  consisted  in  dredging  channel  east 
of  Bice's  Point  45  feet  wide  and  17  feet  deep  fot  a. distance  of  2,640 
feet,  and  dredging  channel  or  north  shore  of  St.  Louis  Bay  about  50 
leet  wide  and  16  leet  deep  for  a  distance  of  7,300  feet  The  amount  of 
material  excavated  from  former  channel  was  5c5,085.5  cubic  yards,  and 
from  the  latter  114,174.3  cubic  yards. 

The  canal  piers  are  in  fairly  good  condition,  but  the  superstructure, 
and  pertiaps  the  entire  work,  will  eventually  require  to  be  replaced 
with  more  durable  material.  The  ruling  depths  in  the  portions  of  the 
harbor  dredged  by  the  United  States  are: 

Feet 

!■  eftoil 17 

In  Um  iDoer  basin  or  harbor 16 

Ib  Blaal  Furoaoe  Cbannel  to  a  point  opposite  "  Elevator  £  " 16 

Proo  point  opposite  *'  Elevator  E.^  tbroagh  dredged  channel  along  east  side  of 

Riccrt  Pointy  to  the  St.  Louis  River 12 

Id  channel  on  north  shore  of  St.  Lonis  Bav  for  a  distance  of  7,300  feet 16 

hi  new  channel  east  of  Bice's  Point  for  a  distance  of  2,040  feet 17 

AH  the  areas  and  channels  above  mentioned  (canal  and  channel  from 
point  opposite  Elevator  E,  etc.,  to  the  St  Louis  Biver  excepted)  require 
widening. 

Since  1881  the  narrow  channel  which  was  dredged  from  Duluth  to 
deep  water  at  Connor's  Point  has  shoaled  so  that  it  now  has  a  ruling 
dq^  of  12  feet,  and  large  vessels  can  only  pass  through  light. 

Jslj  1,1888,  amount  available $3,799. 14 

Anount  appropriated  by  act  of  August  11,  1888 80,000.00 

83. 799. 14 
Jnly  1, 1889,  amount  expended  during  fiscal  year,  exclusive  of 

IbbiUUes  outstanding  July  1. 1888 |15, 446.47 

Jolyl,  1889,  ouUtandiog  liabilities 16,52*2.03 

Jnlj  1, 1889,  amount  covered  by  existing  contracts 34, 500. 17 

66,468.72 


Jttly  1, 1889,  b^ance  available 17,330.42 


imoont  (esilmaced)  required  for  completion  of  existing  project 324,  r>26. 00 

ittooDt  that  can  be  profatably  expended  in  fiscal  year  ending  J  une  30,1891  150, 000. 00 
Sabmitted  in  compliance  with  requirements  of  sections  2  of  river  and 
htrbor  aoU  of  1066  and  1HG7. 

(See  Appendix  U  U  3.) 
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4.  Harbor  at  Superior  Bay  a/nd  St  Louis  Bay^  Wisconsin. — Origin^j 
a  sand-bar  obstructed  the  uatnral  entrance  to  Superior  Bay,  with  a 
narrow  and  tortnoas  channel  through  it  having  a  minimum  depth  of  9 
feet.  In  Superior  Bay  a  deep  natural  channel,  having  a  depth  of  not 
less  than  14  feet  and  a  width  of  from  100  to  500  fee^  extended  ttom 
the  natural  entry  to  Connor's  Point.  Nine  feet  was  the  greatest  dranght 
thsit  could  reach  the  docks  at  Superior  one-half  mile  distant  fh>ni  the 
natural  channel. 

The  original  project,  adopted  in  1867  and  modified  in  1873,  comprised 
the  construction  of  parallel  piers  350  feet  apart  and  dredging  between 
the  piers ;  dredj^ing  in  Superior  Bay  from  natural  channel  to  Qaebec 
Wharf;  maintenance  of  piers  and  projecting  proportions  of  Minnesota 
Point  where  the  sea  threatened  to  break  through.  The  amount  ex-^ 
pended  on  the  original  project  was  $335,513.26. 

The  present  project  was  adopted  in  1881  and  modified  in  1884«  which 
added  improvement  of  St.  Louis  Biver  channel  within  the  bay  of  Sa- 
perior,  the  object  being  to  provide  channels  for  vessels  drawing  16  feet 
of  water.  The  act  of  August  5, 1886,  added  the  improvement  of  St. 
Louis  Bay, 

Tb^  natural  and  dredged  channels  in  188 L  were  about  100  feet  wide, 
with  not  more  than  11  feet  in  depth  at  the  shoalest  part. 

The  amount  expended  under  present  project  to  June  30, 1889  was 
$128,371.06,  exclusive  of  amount  covered  by  existing  contracts,  and  has 
resulted  in  securing  channels  having  a  minimum  width  of  100  feet  and 
not  less  than  16  feet  in  depth. 

Work  during  the  past  year,  to  June  30, 1889,  has  been  confined  to 
dredging  in  the  channel,  between  Connor's  Point  and  the  entry,  straight- 
ening and  widening  the  channel  at  the  ^^  middle  ground,'^  about  one- 
half  mile  north  of  Safford's  Pier.  The  quantity  of  material  removed  to 
the  end  of  the  fiscal  year  was  75,700  cubic  yards. 

The  entry  piers  are  in  fair  condition,  but  need  extensive  repairs,  par- 
ticularly the  superstructure,  to  render  them  secure.  The  beach  protec- 
tion is  still  intact 

The  following  are  the  ruling  depths  in  the  channels  dredged  by  the 
United  States: 

From  Connor's  Point  to  theentry 16 

From  Northern  Paoifio  Railroad  Dock  to  the  entry 16 

In  front  of  Quebec  Dock 16 

Thronghont  the  entry  between  piers 16 

Jnly  1, 1888,  amount  available $10,270.33 

Amount  appropriated  by  act  of  August  11, 1888 50,000.00 

60,:^0.33 
July  1. 1689,  amount  expended  during  fiscal  year,  exclusiye  of 

liabilities  outstanding  July  1,  1888 $6,762.97' 

July  1, 18B9,  outstanding  liabilities 6.512.18 

July  4, 1889,  amount  covered  by  existing  contracts 28, 402. 00 

41,677.15 

July  1, 1889,  balance  available 18,593.18 


< 


'Amount  (estimated)  required  for  completion  of  existing  project 291, 736. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,1891  100, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  H  H  4.) 

5.  Harbor  at  Ashland^  Wisconsin, — In  charge  of  Maj.  C.  E.  L.  B.  Davis, 
Corps  of  Engineers,  until  September  4, 1888.    The  original  project  for 
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Ike  impTovemeiit  of  this  harbor  was  adopted  in  1887,  and  had  for  its 
object  the  closing  of  the  breach  in  Gheqaamagon  Point  by  a  pile  revet- 
ment about  4,300  feet  long,  and  to  dredge  a  channel  100  feet  wide  and 
18  feet  deep  in  front  of  and  tonching  the  principal  wharves  of  the  city. 
This  project  was  abandoned,  and  a  new  one  was  approved  for  the  con- 
struction of  abont  8,000  feet  of  breakwater  northeast  of  the  town,  and 
for  dredging  a  channel  in  fbont  of  the  wharves  of  the  city  to  accommo- 
date vessels  drawing  16  feet  of  water.  This  project  was  modified  in 
188980  as  to  provide  for  the  constraction  of  4,650  feet  of  breakwater  ex- 
teoding  into  the  bay  abont  1,000  feet  east  of  the  iron-ore  docks,  and  to 
be  boilt  of  piles  and  slabs  with  rock  ballast. 

There  is  safScient  depth  of  water  in  the  vicinity  of  the  ore  docks,  but 
it » too  shoal  in  front  of  the  western  part  of  the  city  to  accommodate 
shipping. 

The  amount  expended  under  approved  project  to  June  30, 1889,  was 
$9,034.81.  At  that  date  100  feet  of  breakwater  had  been  completed 
and  pihog  for  1,100  feet  driven.  By  October  31,  1889,  the  whole  of  the 
^650  feet  will  have  been  completed,  and  it  is  believed  that  the  benefi- 
cial effects  to  commerce  resulting  from  its  construction  will  be  consider- 
able. 

July  1, 1889, MDoant  available $20,993.03 

Amount  Appropriated  by  act  of  Angast  11, 1688 60,000. 00 

80, 993. 03 
Jq}j  1, 16^9,  amoimt  expended  dnring  fiscal  year,  excloBiyo  of 

BabiHtiesoutatandingJiay  1.1888 $1,050.84 

July  1.1889,  outstanding  liabilities 6,477.00 

July  1, 1889,  amount  covered  by  existing  contracts • 47, 2dd.  50 

54,816.34 

Jaly  1, 1689,  balanoe  available 26,176.69 

i  Amount  (estimated)  reonired  for  completion  of  existioc  project 90. 000. 00 
Anurant  that  can  be  prontably  expended  in  fiscal  year  ending  Jane  30, 1891    60, 000. 00 
Sabmitted  in  compliance  witb  reqairements  of  sections  2  of  river  and 
harbor  scto  of  1866  and  1867. 

(See  Appendix  H  H  5.) 

6.  Harbor  at  Ontonagon^  Michigan. — In  charge  of  Maj.  0.  E.  L.  B.  Davis, 
Corpe  of  Engineers,  until  September  4, 1^88.  The  present  project  for 
the  improvement  of  this  harbor  was  adopted  in  1867,  the  object  being  to 
aff<»d  an  entrance  to  the  month  of  the  Ontonagon  River,  not  less  than 
12  feet  deep,  and  of  a  navigable  width.  This  resnlt  was  to  be  accom- 
plished by  constmcting  two  parallel  piers,  250  feet  apart,  from  the  mouth 
of  the  river  lake  ward  to  the  18-foot  contour  in  Lake  Superior,  and  dredg- 
ing a  channel  between  them  12  feet  deep. 

The  natursJ  channel  was  but  7  feet  in  depth,  and  owing  to  the  shift- 
ing nature  pf  the  bottom  was  variable  in  position. 

The  amount  expended  to  the  close  of  the  fiscal  year  ending  June  30, 
1889,  was  $284,903.74,  and  has  resulted  in  the  coustrnction  of  2,315  feet 
of  east  and  2,525  feet  of  west  pier,  and  the  removal  of  10,546  cubic 
yirds  of  material,  making  a  channel  100  feet  wide  and  13  feet  deep  be- 
tween the  piers  with  a  depth  of  12.1  feet  on  the  outer  bar. 

By  September  30, 1889,  the  west  pier  will  have  been  extended  160 
feet,  and  gaperstracture  will  have  been  completed  on  the  crib  snnk  in 
1887  on  the  east  pier. 
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Jaly  1,1888,  amonnt  available $1,541.96 

▲moant  appropriated  by  act  of  August  11,1888 12.500.00 

14, 041.  96 
Jaly  1, 1889,  amoont  ezpeoded  daring  fiscal  year,  ezclasive  of 

liabilities  outstanding  Joly  1, 1888 $680. 73 

July  1,1889,  oatstanding  liabilities 165.00 

Jnly  1, 1889,  amount  covered  by  existing  contracts 10, 640. 00 

11,485.72 

July  1,1889,  balance  available 3,556.26 

{Amount  ^estimated)  required  for  completion  of  existing  project 65,670.00 
Amount  tbat  can  be  profitably  expendeii  iu  fiscal  year  ending  June  30, 1891    25, 000. 00 
"Submitted  in  compliance  witb  requirements  of  sections  i  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  H  H  6.) 

7.  £agle  Harbor^  Michigan. — ^In  charge  of  Maj.  G.  E.  L.  B.  Davis,  Corps 
of  Eogiueers,  until  September  4, 1888.  Previoas  to  the  improvemeDt  of 
Eagle  Harbor,  the  entrance  was  obstructed  by  a  rocky  reef,  with  Si  feet 
of  water  over  the  shoalest  part. 

The  project  for  the  improvement  of  this  harbor  was  adopted  in  1866, 
and  modified  in  1868,  1874,  and  1878.  The  plan  as  finally  carried  out 
consisted  in  blasting  and  dredging  through  the  rocky  ledge  a  channel 
130  feet  wide  and  14  feet  deep,  and  marking  it  by  two  guiding-criba, 
one  on  each  side  of  the  chaunel,  and  the  removal  of  a  number  of  bowl- 
ders. 

The  amount  expended  to  the  close  of  the  fiscal  year  ending  June  30, 
1889,  was  $94,513.67,  and  has  resulted  in  carrying  out  the  above  proj- 
ect, the  work  having  been  completed  in  .1885  and  meeting  the  present 
demands  of  commerce. 

No  appropriation  is  asked  for  this  harbor,  as  the  funds  on  band  will 
probably  be  sufficient  to  keep  the  channel  and  cribs  in  good  condition 
for  several  years. 

July  1,  1888,  amonnt  available $2,486.33 

Jnlyl,  1889,  baUnce  available 3,486.33 

(See  Appendix  H  H  7.) 

8.  Harbor  at  MarquetU^  Michigan. — In  charge  of  Maj.  0.  E.  L.  B.  Davis, 
Oorps  of  Engineers,  until  September  4,  1888.  In  its  original  condition 
this  harbor  afforded  no  protection  to  vessels  during  the  prevalence  of 
easterly  and  northeasterly  storms. 

The  present  project  for  the  improvement  of  this  harbor  was  adopted 
in  1866,  and  consisted  in  the  construction  of  crib  breakwater  2,000  feet 
long  and  25  to  40  feet  wide,  built  to  a  height  of  6  feet  above  the  water 
surface,  the  estimated  cost  being  $385,129.58.  Previous  to  the  com- 
mencement of  work  these  widths  were  changed  to  20,  25,  and  30  feet. 
The  structure  was  completed  in  1875,  the  total  length  being  2,010  feet 
The  total  amount  expended  to  June  30, 1889,  was  $321,641.40. 

Work  will  be  commenced  on  July  1, 1889,  on  the  extension  of  180 
feet  to  the  breakwater,  which  will  be  completed  by  November  15, 1889. 

The  importance  of  Marquette  Harbor  both  as  a  shipping  port  and  a 
harbor  of  refuge,  and  the  present  limited  anchorage  area,  makes  it  ur- 
gently necessary  to  extend  the  breakwater  at  least  1,000  feet,  in  addi- 
tion to  the  180  feet  under  contract  to  be  completed  by  the  end  of  the 
present  working  season. 

The  estimated  cost  of  this  proposed  1,000  feet  extension  is  placed  at 
$121,000,  and  when  completed  would  afford  ample  protection  to  the 
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coflUDerce  of  this  harbor  for  some  years,  as  it  woald  increase  the  safe 
Buehorsge  area  about  100  per  cent. 

Jaly  1«  1888,  JUDoant  ayaUable $9, 000. 8ft 

iBonat  sp^opnatod  by  act  of  AoKOst  11, 1888 2^,000.00 

34,000.86 
Jb^  r,  1889,  amoant  expended  dnriofc  fiscal  year,  exelasive  of 

liabaities  ontsUoding  Jnly  1,  1888 $1,346.77 

July  1, 1889,  ootstMHliDg  liabilities 65.49 

Jo^  1, 1889,  aaioant  eovered  by  existing  contracts 19,800.00 

21,212.26 

Jolj  1, 1889,  balance  aTailable 12,788.60 

{AoKHUit  (estimated)  required  for  completinn  of  proposed  projeot  ......  121,000.00 
Aiiiom t  that  can  be  profitably  expended  i  n  fiscal  year  endi ng  J  u  ne  30, 1891    50, 000. 00 
Saboittted  in  compliance  with  reqoirements  of  sectioiui  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  H  H  8.) 

9.  Harbor  of  Refuge  at  Grand  MaraUy  Michigan, — In  charge  of  Maj.  G. 
£.  L.  B.  Davis,  Ck)rps  of  Engineers,  nntil  September  4,  1888.  Tbe  orig- 
inil  condition  of  the  channal  was  variable  and  crooked,  with  abont  6 
fleet  depth  of  water. 

The  present  project  for  the  improvement  of  this  harbor  was  adopted 
in  1881,  tiie  object  being  to  provide  a  harbor  of  refage  for  vessels  uavi- 
Kf^Dg  Lake  Superior,  and  consists  in  theformati  n  of  an  artificial  en- 
tnnee  to  the  natural  harbor,  having  an  available  capacity  of  IGO  acres 
and  capable  of  being  increased  to  2io  acres  should  the  needs  of  com- 
meroe  reqaire  it. 

This  aitifteial  entrance  is  to  be  formed  of  two  parallel  crib- piers  500 
feet  apart,  with  a  dredged  channel  between,  300  feet  wide  and  from  18 
to  20  feet  in  depth,  cnt  throngh  the  sand  spit  north  of  the  harbor,  con- 
necting the  deep  water  of  the  lake  with  that  of  the  harbor. 

The  amoant  expended  to  Jnne  30, 1889,  was  $144,059.47,  and  has  re- 
sotted  in  the  construction  of  1,450  feet  of  the  west  pier,  including  100 
feet  <rf  pile- dike,  and  850  feet  of  the  east  pier,  including  100  feet  of  pile- 
dike;  1,200  feet  of  the  piers  are  unprovided  with  superstructures. 

1%e  amount  expended  during  year  ending  Jnne  30,  1889,  was 
•31,908.79,  including  liabilities  outstanding  July  1, 1888,  and  has  re- 
fiolted  in  the  extension  of  the  west  pier  by  four  cribs,  each  24  feet  wide, 
and  the  building  of  400  feet  of  superstructure  on  the  cribs  of  the  west 
pier,  ^  feet  wide,  6  feet  high. 

By  September  30, 1889,  the  remainder  of  the  piers  unprovided  with 
sapetstrnctores  (1,200  feet)  will  have  been  completed,  650  feet  on 
tbe  west  pier  and  550  feet  on  the  east  pier,  and  a  channel  150  feet  wide 
and  17  feet  deep  will  have  been  dredged  between  the  piers  from  the  17- 
loot  contour  of  the  lake  to  the  deep  water  of  the  harbor.  The  quantity 
of  material  excavated  to  the  end  of  the  fiscal  year  was  27,171.4  cubic 
yarda. 

i«Ijl,  1888,  amount aTsiUble $1,839.55 

AMont  appropriated  by  act  of  Aogost  11,  1888 50,000.00 

51,839.55 
Jsljr  1, 1869,  amoant  expended  daring:  fiscal  year,  exelasive  of 

Usbilitles  oatsUndibg  Jaly  1,  18^ 1,825,10 

^■ly  1, 1S89.  oototandiug  liabilities 12,  {^.92 

J<^7  L  1859,  amoant  eovered  by  existius  contracts 32. 361. 56 

47.010.58 

%  1, 1889,  balance  arailable 4,«W.97 

—        --g 

KRO  89 18 
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fAmonDt  (efiti mated)  required  for  completion  of  ezistinfi;  project $968, 750. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Jane30, 1891  100, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1667. 

(See  Appendix  H  H  9.) 

10.  Eatiiblishment  and  maintenance  of  harbor  lines  in  Portage  Lctke^ 
Michigan, — lu  charge  of  Maj.  O.  E.  L.  B.  Davis,  Corps  of  EDgioeer8,*outil 
September  14, 1888.  CoDgress,  by  act  of  August  5, 1 886,  conferred  apon 
the  Secretary  of  War  the  authority  to  establish  harbor  lines  where 
debris  of  mines  or  stamp- works  were  liable  to  work  injury  to  naviga- 
tion. Harbor  lines  were  accordingly  established  in  Portage  Lake, 
Michigan,  to  prevent  the  destruction  of  through  routes  of  communica- 
tion across  Keweenaw  Point,  and  rules  and  regulations  were  prescribed 
for  maintaining  them. 

Kotwithstanding  these  regulations  the  stamp-mills  on  Portage  Lake 
continue  to  dump  their  tailings  outside  of  these  lines,  and  the  United 
States  attorney  for  western  Michigan  was  instructed  by  the  D^)artr 
ment  of  Justice  to  apply  for  an  injunction  restraining  the  mill-owners 
from  dumping  debris  into  Portage  Lake  between  the  harbor  lines 
established  by  the  Secretary  of  War. 

(Bee  Appendix  H  H  11.) 

EXAMINATIONS  AND  SURVEYS  POR  IMPROVBMENT,  TO  COMPLY  WITH 
REQUIREMENTS  OF  THE  RIVER  AND  HARBOR  ACT  OP  AUGUST  11, 
1888. 

The  required  preliminary  examination  of  Bla<lc  River ^  Lake  Superior^ 
Michigan^  to  deepen  channel  to  depth  of  16  feet  and  constructing  a  break- 
tcaterj  was  made  by  the  local  engineer  in  charge.  Major  Qninn,  and 
reported  by  him  as  not  worthy  of  improvement,  with  facts  and  reasons 
for  such  o])inlon.  The  Chief  of  Engineers  concurring  in  the  conclusion 
reached  in  this  instance,  has  given  no  instructions  to  make  further  sur- 
vey with  the  view  to  its  improvement. 

(See  Appendix  H  H  10.) 

It  appearing  from  the  report  of  the  preliminary  examination  made  by 
the  local  engineer  that  the  following  localities  are  worthy  of  improve- 
ment, and  the  public  necessity  therefor  being  apparent  from  the  facts 
and  reasons  reported,  which  are  concurred  in  by  the  Chief  of  Engi- 
neers, Major  Quinn  was  charged  with  their  survey,  the  results  of  which 
will  be  submitted  when  received. 

1.  Duluthy  Minnesota. 

2.  Minnesota  Pointy  at  Superior^  at  the  west  end  of  Lake  Superior^ 
Wisconsin^  to  ascertain  what  should  be  done  to  preserve  the  same  from  the 
inroads  of  the  lakcy  and  for  the  protection  of  the  harbor. 

IMPROVEMENT  OP  HARBORS  OP  THE  WEST  SHORE  OP  LAKE  MICHI* 
GAN  NORTH  OF  WAUKEGAN,  ILLINOIS.  IMPROVBMENT  OF  POX  AND 
WISCONSIN  RIVERS. 

'  OiBcer  in  charge,  M%j.  C.  E.  L.  B.  Davis,  Corps  of  Engineers,  with 
Lieut.  G.  D.  Fitch,  Corps  of  Engineers,  under  his  immediate  orders 
since  Angust  24, 1888.  Division  Engineer,  Col.  O.  M.  Poe,  Corps  of 
Engineers. 

1.  Manistique  Harbor^  Michigan. — ^The  present  project  for  the  improve- 
ment of  this  harbor  was  adopted  in  1880,  and  consisted  in  dredging  be- 
tween the  piers  built  by  the  Chicago  Lumbering  Company,  increasing 
the  depth  of  the  channel  to  12  feet  for  a  width  of  150  feet. 

The  natural  channel  of  entrance  to  the  mouth  of  the  Manistique  Biver 
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was  7  feel  deep.  By  private  enterprise  3,000  feet  of  slab-piers  bad  been 
boiU  at  the  mooth  of  the  river  and  a  channel  dredged  to  10  feet  beibre 
aay  i^imipriation  had  been  made  by  the  €k>verun)ent. 

By  the  acts  of  1880  and  1881  the  snm  of  $6,000  was  appropriated  for 
tUs  harbcHT  in  order  to  dredge  a  channel  150  feet  wide  and  12  feet  deep 
between  the  piers  bnilt  by  a  local  lumbering  company.  Dredging  was 
done  to  the  amount  of  11,780  cubic  yards,  and  t  he  -work  was  then  sus- 
pen^d  in  oooeequence  of  the  refusal  of  the  company  controlling  the 
hartwr  to  rectify  their  pier  lines  when  rebuilding  the  same. 

Xo  work  has  been  done  during  the  year. 

No  appn^Nriation  is  asked  for  this  harbor. 

My  1,1888,  amonnt  available $3,101.79 

Jalj  1, 1880,  balanee  available 3,101.79 

(See  Appendix  1 1 1.) 

2.  Cedar  River  Harbor ^  Michigan. — ^The  present  project  for  the  im- 
provement of  this  harbor  was  adopted  in  1883,  with  a  modification  in 
the  direction  of  the  piers  in  1884,  the  object  being  to  afford  a  channel 
of  entrance  of  navigable  width  and  14  feet  in  depth. 

Previous  to  the  improvement  the  mouth  of  the  river  was  176  feet 
wide  and  8  to  10  feet  deep  with  a  3-foot  bar  in  front  of  the  mouth.  Im- 
prov^nents  had  been  made  by  private  parties  prior  to  the  commencement 
of  Government  work. 

The  amount  expended  to  June  30, 1889,  is  $27,664.98,  and  has  re- 
sulted in  the  construction  of  two  pile-piers  754  and  301  feet  long,  re- 
speetively,  in  continuation  of  the  slab-docks  built  by  private  parties, 
aiMl  a  ehannel  that  at  last  accounts,  October,  1885,  was  50  feet  wide 
and  13  feet  deep,  and  100  feet  wide  for  a  depth  of  11  feet 

JolyUlSBd,  amouii available $2,335.02 

411^1,1389,  baUnce avaiUble 2,3^.02 

1  Anooiit  (estimated)  req  nired  for  completion  of  existing  project 108, 000. 00 

<  SnbmiUcd  in  commiaDce  with  reqniiements  of  sections  2  of  river  and 
(    barbor  acts  of  1866  and  1867. 

(See  Appendix  1 1  2.) 

^  Memfwumee  Harbor^  Michigan  and  Wiscontiin.^The^  present  object 
fer  the  improvement  of  this  harbor  was  adopted  in  1871  and  modified 
in  1874,  the  object  being  to  afford  a  channel  of  entrance  of  navigable 
vidth  and  not  less  than  14  feet  depth. 

Previoas  to  the  improvement  of  this  harbor  the  depth  of  water  at  the 
Booth  of  the  Menomonee  Biver  was  about  4  feet,  and  the  river  waa 
navigable  for  boats  of  that  draught  for  some  2  miles  above  its  mouth. 

The  amount  expended  to  June  30,  1889,  is  $200,933.26,  and  has 
Malted  in  t-he  construction  of  two  piers,  with  a  dredged  channel 
betweeo,  14  feet  deep  and  270  feet  wide,  this  channel  extending  across  a 
WiboQt  350  feet  beyond  the  south  pier.  The  north  pier  consists  of 
three  parta,  685  feet  of  slab-pier,  609  feet  of  pile-pier,  and  660  feet  of 
cribs,  or  a  total  of  1,854  feet.  The  south  pier  consists  of  1,900  feet  of 
pOe-pier  and  810  feet  of  cribs,  making  a  total  of  2,710  feet. 

Wjl,  iSeS,  amoont  available • $2,370.30 

^•aM  tooffioera,  depoaited  to  credit  of  appropriation 20.00 

Aaoont  appropriated  by  act  of  Augnst  11, 18:^ 9,000.00 

11, 390. 30 
^  1, 1869,  amoant  expended  daring  fiscal  year,  exclusive  of  liabilities 
•stModing  Jaly  1,  1888 316.46 

%  1,1885,  balance  available.... « 11,073.84 

(See  Appendix  1 1 3.) 
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4.  Oconto  Harbor  J  Wisconsin, — In  jts  natural  conditi<»u  the  channel  at 
the  entrance  to  Oconto  River  was  obstructed  by  a  bar,  with  less  than  2 
feet  of  water  over  it.  Previous  to  1881,  when  the  first  appropriation 
was  made  for  its  improvemeut,  the  citizens  had,  by  the  coDstraction  of 
a  small  amount  of  slab-pier  and  by  dredging,  increased  the  deptii  to  3^ 
feet. 

The  projt  ct  of  improvement  proposes  to  secure  an  8  foot  channel  from 
deep  water  in  Green  Bay  to  the  city  of  Oconto,  by  dredging  and  the  con- 
struction of  piers,  at  an  estimated  cost  of  $150,000. 

During  the  fiscal  year  ending  June  30,  1889,  650  feet  of  reinforce- 
ment piling  on  the  channel  side  of  the  south  pier  was  built  by  hired 
labor. 

The  total  amount  expended  to  June  30, 1889,  is  $51,992.17,  resulting  In 
the  building  of  two  piers,  the  north  pier  1,603  feet  and  the  south  one 
2,151  feet  in  length,  the  latter  being  the  full  length  contemplated  by 
the  approved  project,  and  in  the  removal  of  207,611  cubic  yards  of  ma- 
terial by  dredging. 

The  navigation  interests  at  Oconto  are  at  present  dependent  upon 
the  business  of  three  lumber  companies  located  there,  and  the  benefits 
to  be  obtained  are  essentially  local. 

Jalyl,  1888,  amount  available $199.64 

Amount  appropriated  by  act  of  August  11, 1888 20,000.00 

20, 199. 64 
July  1,  1689,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outeUnding  July  1.  1688 4,2rj.31 

July  1,  1889,  balance  available 15,986.33 

Amount  (estimated)  required  for  completion  of  existing  project 82, 000, 00 

Submitted  in  compliance  with  reqnirementK  of  sections  2  of  river  and 
harbor  acts  of  1806  and  1867. 

(See  Appendix  114.) 

5.  Pensaukee  Harbor^  Wisconsin, — The  first  appropriation  for  this 
harbor  was  mtxde  in  1882.  At  that  time  the  facilities  of  the  natural 
channel  of  the  Pensaukee  River  had  been  increased  by  private  enter- 
prise by  the  construction  of  1,600  linear  feet  of  continuous  slab-pier 
and  by  dredging  from  a  depth  of  2  feet  to  a  depth  varying  from  7  to  9 
feet,  with  a  width  of  30  feet. 

The  project  of  improvement  of  this  harbor,  adopted  in  1883,  consists 
in  the  construction  of  a  single  slab  pier  2,500  feet  in  length,  in  continua- 
tion of  the  pier  built  by  private  enterprise,  and  the  dredging  of  a  chan- 
nel 10  feet  deep  and  100  feet  wide  on  the  south  side  of  the  pier. 

There  was  no  work  done  at  this  harbor  during  the  fiscal  year. 

The  total  amount  expended  to  June  30, 1889,  is  $10,939.08,  resulting 
in  the  construction  of  1,300  feet  of  the  proposed  extension  of  the  pier 
and  the  dredging  of  5,698  cubic  yards  of  material,  making  a  channel 
25  feet  wide  and  10  feet  deep.  The  entire  length  of  the  pier  is  2,900 
feet,  the  inshore  1,600  feet  having  been  built  by  private  enterprise. 

There  being  at  present  no  commercial  or  navigation  interests  to  be 
benefited  by  improving  the  harbor,  and  the  harbor  itself  not  being 
needed  as  a  harbor  of  refuge,  further  operations  have  been  suspended. 

July  1,  1888,  amount  available $4,059.92 

July  1,  1889,  balance  available 4,059.92 

(  Amount  (estimated)  required  for  completion  of  existing  project 35,  OuO.OO 

«  Submitted  iu  coiupliaiice  with  requiromenta  of  sections  2  of  river  and 
(      harbor  acts  of  1866  and  1867. 

(See  Appendix  1 1  5.) 


i 
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6.  Oreen  Bay  Harbor^  Wisconsin. — Before  the  improvemeut  of  this  har- 
W  was  began,  the  channel  between  the  mouth  of  Fox  River  and  the 
deep  water  in  Green  Bay  was  circnitoas  and  narrow,  with  bat  6  feet  of 
waier  at  its  sboalest  point. 

The  project  wa8  adopted  in  1866  and  modified  in  1872  and  1874,  its 
object  bein^  to  secare  a  channel  200  feet  wide,  14  feet  deep,  and  2  miles 
kigy  ID  place  of  the  natural  channel,  with  a  revetted  cat  across  Grassy 
islaod. 

Doriog  the  fiscal  year  ending  Jane  30, 1889,  no  work  was  done. 

The  total  expenditures  since  the  beginning  of  the  improvement 
aiDoaot  to  #277,5^3.47,  resulting  in  a  dredged  channel  10,600  feet  long, 
^  ket  wide,  and  14  feet  deep,  except  where  occasional  shoals  reduce 
tbe  depth  to  IS  feet,  and  the  construction  of  1,325  linear  feet  of  pile  and 
dnber  revetment  on  the  sides  of  the  cat  through  Grassy  Island. 

Tbe  appropriation  asked  for  will  be  applied  to  dredging  the  channel 
to  tbe  dimensions  called  for  by  the  present  project. 

July  1, 1888,  Amount  available $208.03 

ImoQtit  appropriated  by  act  of  Aoguet  11, 18H8 10,000.00 

10,208.03 
J«ly  1, 1889,  amount  expended  dnriDg  fiscal  year,  ezclaeive  of  liabilities 
witrtanding  July  I,  1888 150.50 

illy  1,1889,  balance  available 10,067.53 


I 


JLmoont  (estimated  )  required  for  completion  of  existiuff  project 20, 000. 00 

AiDOQnt  t  hat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1891  10, 000. 00 
Sobmittedin  compliance  with  requirements  of  sections  2  of  river  and 
barber  acts  of  1866  and  1867. 

(See  Appendix  1 1  6.) 

• 

7.  Harbor  of  Refuge  at  entrance  of  Sturgeon  Bay  Canal^  Wisconsin. — 
Before  tbe  construction  of  this  harbor  was  undertaken  tbe  Lake  Michi- 
gan entrance  to  the  Stnrgeon  Bay  and  Lake  Michigan  Ship  Canal  was 
entirely  unprotected  from  storms  ranging  from  northeast  to  southwest. 

The  project  of  constructing  a  harbor  of  refuge  at  this  point  was 
adopted  in  1873  and  modified  in  1879  and  1880.  The  modified  project, 
as  carried  out,  consists  of  two  piers,  each  1,344  feet  long,  850  feet  apart 
at  the  shore  line,  protecting  the  lake  entrance  of  the  canal,  and  con- 
verging so  as  to  make  tbe  harbor  entrance  335  feet  wide,  inclosing  an 
area  of  about  10  acres. 

No  work  was  done  during  the  fiscal  year  ending  June  30, 1889. 

The  total  expenditure  at  this  harbor  since  the  beginning  of  the  im- 
provemeDt  has  been  $161,428.58,  resulting  in  the  entire  completion  of 
tbe  piers  as  projected,  and  in  the  dredging  of  132,344  cubic  yards  of 
material,  giving  a  channel  nearly  16  feet  deep  at  the  entrance  and  14 
feet  or  more  thence  to  the  canal,  making  a  depth  of  14  feet  over  the 
greater  part  of  the  sheltered  area. 

The  appropriation  asked  for  will  be  applied  to  the  maintenance  of  the 
ebannel  and  piers. 

Jolyl,  1888,  amoont available/. 13.640.42 

Jolj  1, 1889,  amonnt  expended  daring  fiscal  year  exclnsive  of  liabilities 
oouUDding  July  1,  1*« 74,00 

Jolyl,  1889,  balance  available 3, 566. 42 

SAaoiuitlliatoan  be  profitobly  expended  in  fiscal  year  ending  June  30, 1891      3, 000. 00 
Bobmitted  in  compliance  with  reqairements  of  sections  2  of  river  and 
ktfbor  acfs  of  1§66  and  1867. 

(See  Appendix  1 1  7.) 
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8.  Ahnapee  Earhor^  Wisconsin, — Previous  to  the  improvement  of  this 
harbor  the  depth  of  water  at  the  moath  of  the  Wolf  Biver  was  only 
about  2  feet. 

The  project  of  improvement  adopted  in  1875  and  modified  in  1884 
provided  for  tiie  formation  of  a  small  artificial  harbor,  connected  with 
the  lake  by  a  channel  100  feet  wide  and  12  feet  deep,  formed  bj  the 
couBtruction  of  two  piers  extending  to  the  18'foot  coutoor,  with  a  200- 
foot  entrance  between  the  pier-heads. 

During  the  fiscal  year  ending  June  30, 1889,  3,489  cubic  yarcki  of 
rock  and  19,965  cubic  yards  of  sand  have  been  removed  ft^m  the 
channel ;  one  crib  in  the  south  pier  moved  trom  its  place  by  a  storm 
has  been  reset ;  250  linear  feet  of  superstructure  has  been  rebailt  and 
200  feet  extension  of  north  pier  commenced,  all  work  being  done  by 
hired  labor  and  open  purchase. 

The  total  amount  expended  to  June  30, 1889,  is  $154,189.94,  and  has 
resulted  in  the  construction  of  two  piers,  the  north  one  1,052  feet  loni^, 
and  the  south  one  1,125  feet,  and  in  the  removal  of  25,7.^1  cubic  yarda 
of  rock  and  102,308  cubic  yards  of  sand. 

July  1,  18S8,  amonnt  available $15,274.02 

Amonnt  appropriated  by  act  of  Augast  11,  1888 5,000.00 

90,274.09 

July  1,  1889,  amount  expended  daring  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1^  1888 $14,529.06 

July  1,  1889,  outstanding  liabilities 478.83 

15,007.69 

July  1,  1889,  balance  available 5,206.73 

{Amount  (estimated)  required  for  completion  of  existing  project 15, 000. 00 

Amount  that  can  bo  pi  otitably  expended  in  fiscal  year  ending  June  30, 1891  10, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  1 1  8.) 

0.  KevDOMnee  Harbor^  Wisconsin, — The  natural  entrance  to  this  harbor 
was  via  the  Kewaunee  Biver.  The  river  month  was  not  more  than  20 
feet  wide*  with  a  depth  of  about  2  feet  at  its  shoalest  point,  and  ob- 
structed by  submerged  bowlders. 

The  project  of  improvement  was  adopted  in  1881.  Its  design  was  to 
cut  a  channel  through  a  neck  of  land  between  the  river  and  the  lake  at 
a  point  about  2,000  ieet  south  of  the  river  mouth,  and  to  continue  this 
channel  to  deep  water  in  the  lake  by  the  construction  .of  two  parallel 
piers  200  feet  apart,  extending  from  each  side  of  the  cut  lakeward  to 
the  18  foot  contour. 

During  the  fiscal  year  ending  June  30, 1889,  7,280  cubic  yards  of  ma* 
terial  have  been  removed  from  the  channel  and  5,231  cubic  yards  from 
the  inner  harbor  by  the  government  dredge. 

By  contract  calling  for  300  feet  extension  of  the  south  pier  100  feet 
was  nearly  completed  on  the  above  mentioned  date. 

The  total  amount  expended  to  June  30,  1889,  has  been  $46,297.59,  in 
addition  to  which  the  local  harbor  commissioners  have  expended 
$8,042.72.  These  expenditures  have  resulted  in  the  construction  of 
1,000  feet  of  north  pier  and  775  feet  of  south  pier,  and  in  the  dredging 
of  a  channel  100  feet  wide  and  10  to  12  feet  deep,  16,315  cubic  yards  of 
material  having  been  removed  by  the  government  dredges. 
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Jnljl,  1886,  MDOont ayailable $1H9.37 

ABOQot  appropriated  by  sot  of  Augnot  11, 1888 «... 10,000.00 

10, 189. 37 
Jmlj  U  1869,  amonnt  expended  doriDg  fiscal  year,  exclnuTe  of 

UatHlHIeB  OQtoUDdiQK  Jalv  1,  1888 tl,5S1.36 

Jolj  1,  1869,  amoQDt  covered  by  exiatiDg  contracts 8,000.00 

9.521.36 

July  1,  lew,  balance  aTailable 068.01 

'  Aaomit  (esttmated )  reqaired  for  completion  of  existing  project 137 ,  000. 00 

Amoont  tnat  can  be  profitably  expended  in  fiscal  year  ending  J  une  30, 1891  30,000. 00 
Sobmitted  in  compliance  witb  requirements  of  sections  2  of  river  and 

,    barbcM-  acta  of  1^66  and  1867. 

(See  Api>endix  1 1  9.) 

10.  l^co  River$  Harbor j  Wisconsin. — Previoos  to  the  improvement  of 
thi8  barber  the  natural  channel  was  obstructed  by  a  bar  covered  by  but 
2  or  3  feet  of  water. 

The  project  of  improvement  adopted  in  1870  provided  for  the  forma- 
tioD  of  a  channel  of  navigable  width  and  not  less  than  12  feet  deep. 
This  was  to  be  accomplished  by  the  construction  of  two  piers  extending 
from  the  river  mouth  lakeward  to  the  18-foot  contour  in  (jake  Michigan 
and  by  dredging  between  them. 

During  the  fiscal  year  ending  June  30, 1889, 12,772  cubic  yards  of 
material  was  removed  from  the  channel  by  a  Oovemment  dredge,  thus 
restoring  the  depth  to  12  feet 

The  total  expenditures  to  June  30, 1889,  are  $199,260.63,  resulting  in 
the  construction  of  two  parallel  piers,  as  follows :  A  north  pier  1,810 
feet  long,  the  inner  1,060  linear  feet  of  which  consists  of  pile  pier,  and 
the  outer  750  feet  of  crib-pier ;  a  south  pier  1,710  feet  long,  960  linear 
feet  of  which  is  pile-pier,  and  the  outer  760  feet  crit>-pier ;  the  crib  sec- 
tions of  the  two  piers  begin  at  points  opposite,  and  are  230  feet  apart. 
The  pile  sections  are  270  feet  apart ;  253,372  cubic  yards  of  material 
has  been  removed  by  dredging. 

It  is  proposed  to  expend  the  small  appropriation  asked  for  in  repairs 
to  piers  and  dredging,  if  necessary. 

Jaly  1, 1888,  amoani  available $135.33 

Aowont  appropriated  by  act  of  Angnst  11,  1888 2,500.00 

2^^.33 
JaljT  1,  1889,  amount  expended  daring  fiscal  year,  exclnsiye  of  liabilities 
ootstanding  Jnly  1, 1888 1,396.96 

July  1,1869,  balance  available l.m37 

{Amoant  (estimated)  reqaired  for  completion  of  existing  project 65, 000. 00 

Amonnt  that  can  be  prontably  expended  in  fiscal  year  ending  J  uno  30, 1891  3, 000. 00 
Sabmitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acta  of  1866  and  1867. 

(See  Appendix  II  10.) 

11.  Manitotroc  Harbor^  Wisconsin. — ^Previous  to  the  improvement  of 
this  harbor  bat  3  feet  of  water  existed  at  the  shoalest  point  over  the 
bar  at  the  month  of  the  Manitowoc  Biver. 

The  original  project  adopted  in  1852  provided  for  the  construction  of 
two  paraUel  piers  220  feet  apart,  and  extending  from  the  river  month  to 
the  12-foot  contour  in  Lake  Michigan.  This  was  modified  in  1881  to  ex- 
tending the  piefs  to  the  18^-foot  contour  and  obtaining  a  channel  not 
less  than  14  feet  deep. 

Connderable  shoaling  having  taken  place  during  the  fiscal  year  end- 
ing June  30, 1889, 28,120  cubic  yards  of  material  was  removed  firom  the 
^Dnel  by  the  Government  dredge,  thus  restoring  the  depth  to  lif^t. 
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Uuder  contract  401  linear  feet  of  the  south  pier  wasrelmiltabov^e  the 
water-line. 

The  total  amount  expended  to  Jnne  30, 1889,  is  $298,898.89,  aud  has 
resulted  in  the  construction  of  two  piers  1,970  and  1,900  feet  lon^,  228 
feet  apart  at  the  shore-line,  and  250  feet  at  the  outer  euds,  and  in  the 
dredging  of  184,997  cubic  yards  of  material. 

It  is  proposed  to  expend  the  appropriation  asked  for  in  rebuilding  the 
inner  ends  of  the  piers  above  the  water-line. 

Jnly  1, 1888,  amouDt  available $4B8.d5 

AmooDtappropriatedbyaetof  August  11,1888 8,000.00 

8,4daa5 
July  1, 1889,  amonnt  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1888 7,516.74 

July  1,1889,  balance  available.., 973.11 

I  I 

'  Amount  (estimated)  required  for  completion  of  existing  project 6, 000. 00 

I  Amount  that  can  be  profitably  expended  in  fiscal  vear  ending  June  30, 1891      8, 000.  OU 
I  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
,     harbor  acts  of  1866  aud  lb67. 

(See  Appendix  1 1  1 1.) 

12.  Sheboygan  Harbor^  Wisconsin. — Previous  to  the  improvement  of 
this  harbor  the  natural  channel  had  a  depth  not  exceeding  4  feet  ou  the 
bar  at  the  entrance  to  the  river. 

The  project  for  the  improvement  of  this  harbor  was  adopted  in  1852 
and  had  for  its  object  the  formation  of  a  12foot  channel  entrance  to  the 
mouth  of  the  Sheboygan  Biver.  This  was  modified  in  1873  so  as  to  se- 
cure a  deeper  channel  by  further  pier  extension  and  dredging.  Both 
projects  were  completed  within  their  estimated  cost  and  a  channel  was 
formed  100  feet  wide  with  a  depth  of  15  to  16  feet  between  the  pieni. 
The  existing  project  was  adopted  in  1881,  its  object  being  to  deepen  the 
channel  still  further  by  extending  the  piers  to  the  20foot  coutour  io  the 
lake  and  dredging  to  a  depth  of  18  feet  between  their  outer  ends,  the 
depth  decreasing  to  14  feet  at  the  shore  line.  There  is  now  a  navigable 
channel  with  a  depth  of  14  feet. 

During  the  fiscal  year  ending  June  30, 1889,  20,160  cubic  yards  of 
material  was  removed  from  the  channel  by  a  Government  dredge. 

At  the  close  of  the  fiscal  year  the  south  pier  was  being  extended  200 
feet  by  contract. 

The  total  expenditures  to  Jnne  30, 1889,  have  amounted  to  $289,770.86, 
and  have  resulted  in  the  construction  of  two  piers  2,044  and  2,260  feet 
long,  respectively,  built  of  cribs  (except  less  than  300  feet  at  the  shore 
end),  of  widths  of  from  14  to  20  feet,  and  in  dredging  207,193  cubic  yards 
of  material  from  the  channel. 

The  only  means  of  securing  a  permanent  channel  is  by  rapid  exten- 
sion of  the  piers  to  deep  water ;  hence  a  liberal  appropriation  is  urged 
as  a  matter  of  economy  and  of  necessity  to  the  commerce  of  this  im- 
portant harbor. 

July  1, 1888,  amonnt  available $629.35 

Amonnt  appropriated  by  act  of  Angnst  11, 1888 15,000,00 

15,6s».3S 

Jnly  1,  1889,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1888 12.011.60 

Jnly  1,  1889,  amount  covered  by  existing  contracts 11,000.00 

13,011.50 

Julyl,  1889,  bahmce  available 2,617.85 
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AoMNiDt  (c&iimated)  requires!  for  completion  of  existing  project $82,000.00 

AwoiiDi  that  can  be  profiXaftbly  expended  in  fiscal  ye^r  end  in;;  J  one  30, 1691    30,000.00 
Submitted  in  compliance  with  requirements  ol  Hections  2  of  river  and 
bttbor  acta  of  1966  and  1867. 

(See  Appeodix  1 1 12.) 

13.  Port  WoMhingion  Harbor,  Wisconsin. — The  present  project  for  the 
improTeinent  of  this  harbor,  adopted  in  18G9  and  modified  in  1870  and 
1S7G,  was  for  the  formation  by  dredging  of  two  interior  basins,  having 
a  combined  area  of  abont  5f  acres,  with  a  depth  of  12  feet,  and  a  chan- 
nel  of  the  same  depth  connecting  them  with  the  lake,  the  channel  en- 
trance  to  the  basins  to  be  north  of  the  month  of  the  Sauk  River,  inclosed 
between  two  piers. 

The  natural  channel  at  the  month  of  the  Sauk  River  was  narrow,  and 
at  the  shoalest  point  had  a  depth  of  but  1  foot 

At  the  close  of  the  fiscal  year  ending  June  30,  1889,  dredging  was 
being  done  at  this  harbor,  and  on  the  above  mentioned  date  3,510  cubic 
yards  of  material  had  been  removed. 

The  amonnt  expended  to  June  30,  1889,  is  $169,161.54,  and  has  re- 
salted  in  the  construction  of  a  north  and  south  pier  920  and  1,226  feet 
long,  respectively,  with  400  feet  revetment  along  the  north  bank  of  the 
river,  extending  to  the  inner  end  of  the  south  pier;  in  the  formation 
of  two  interior  dre<1ged  basins  of  2J  and  3  acres,  respectively,  with  an 
average  depth  of  about  9  feet  in  the  north  and  8  feet  in  the  west  basin, 
and  in  making  a  navigable  channel  betwjisen  the  piers  of  11  feet. 

It  is  proposed  to  extend  the  appropriation  asked  for  in  completing 
the  sonth  pier  and  maintenance  of  works. 

Jsly  1, 1888,  amonnt  available $1,039.37 

ABOiiDt  appropriated  by  act  of  Angnst  11,  188d 5,000.00 

6, 039. 37 
Jvly  1, 1889,  amonnt  expended  dnring  fiscal  year,  exclnsive  of  liabilities 
ontitandiog  Jnly  1,  1888 693.01 

Jnlyl,  1889,  balance  avaihible 5,346.36 

(Amoiut  (estimated)  reqnired  for  completion  of  existing  project 7, 000. 00 
Aaoaot  that  can  be  profitably  expended  in  fiscal yearen(ling.jnne30,lb91      7,000.00 
Submitted  In  compliance  with  reqnirements  of  sections  2  of  river  and 
harbor  acto  of  1866  and  1867. 

(See  Appendix  I  1 13.) 

14.  Enrbor  of  refuge  at  Milwaukee  Bay  ^  Wisconsin. — In  charge  of  Capt. 
W.L.  Marshall,  Corps  of  Engineers,  until  September  19, 1888. — The  proj- 
ect for  the  work  was  approved  in  1881,  and  contemplated  the  formation 
of  ao  artificial  harbor  by  inclosing  a  portion  of  Lake  Michigan  within  an 
outer  breakwater  of  cribwoik  upon  a  stone  foundation.  This  harbor 
win  famish  417  acres  of  safe  mooring  giound  beyond  the  18-foot  con- 
tour and  about  twice  this  area  beyond  the  12-foot  contour. 

Work  began  in  1881,  and  up  to  June  30, 1889,  there  has  been  expended 
$360,812.22,  resulting  in  the  completion  of  3,550  linear  feet  of  the  sub- 
8inictiire  of  the  breakwater,  over  which  3,100  linear  feet  of  super- 
ftraef are  has  been  built. 

Daring  the  fiscal  year  ending  June  30, 1889,  250  feet  of  substructure 

has  been  built. 

The  breakwater  when  completed  will  l>e  7,250  feet  in  length.  There 
renains,  then,  to  be  coostracted  3,700  linear  feet  of  substructure  and 
4,lMh'near  feet  of  superstructure  to  complete  the  work. 

Ibe  fanda  asked  for  are  to  be  applied  to  the  extension  of  the  break- 
liter. 
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The  harbor  is  uow  used  to  a  limited  extent  as  a  shelter  fi*oni  Dortbeast 
storms.    Its  valae  will  rapidly  increase  as  the  east  arm  is  extended. 

Jaly  1,  1888,  amoant  available 1 |3y63tiLS9 

Amount  appropriated  by  act  of  Aagast  11,  1888 70,000.00 

73, 638. 23 
Jaly  1, 1889,  amount  expendeil  during  fiscal  year,  exolnsive  of 

liabilities  outstanding  July  1,  1888 $30,249.88 

July  1,  1889,  amount  covered  by  existiug  contracts 37, 155. 1 1 

67,404.99 


July  1,  1889,  balance  available 6,233.24 


'Amount  (estimated)  recjuired  for  completion  of  existing  project 418,000. 00 

I  Amount  tbatcau  be  proiitably  expeuded  in  fiscal  year  ending  June  30,1891  150, 000. 00 
I  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

,     harbor  acts  of  1866  and  1867. 

(See  Appendix  1 1 14.) 

15.  Milwaukee  Harbor^  Wisconsin. — In  charge  of  Capt.  W.  L.  Marshall^ 
Corps  of  Engineers,  until  September  19, 1888.  The  present  project 
was  adopted  in  1852,  and  was  directed  to  secnring  12  feet  of  water  at 
the  entrance  to  the  river  and  to  protecting  this  channel  by  parallel 
piers.  Since  that  date  a  channel,  18  feet  in  depth  and  of  suffident 
width,  has  been  formed  by  extending  the  piers  and  dredging.  The 
project  has  been  completed,  and  consequently  the  only  expenditures 
now  demanded  are  for  the  maintenance  of  the  piers  by  timely  repairs 
and  the  depth  of  the  channel  by  dredging. 

The  original  depth  of  water  at  the  mouth  of  the  river  was  not  more 
than  3^  feet. 

The  United  States  has  expended  on  this  harbor  up  to  June  30. 1889, 
$294,103.87.  in  addition  to  $321,365.66  by  the  city  of  Milwaukee.' 

During  the  fiscal  year  ending  June  30,  1889,  340  linear  feet  of  super- 
structure over  the  outer  section  of  the  south  pier  has  been  cut  down 
and  rebuilt. 

The  stone  superstructure  of  the  north  pier  and  the  concrete  paving 
need  repairing.  Repairs  are  also  needed  at  the  inshore  ends  of  both  piers. 
No  dredging  has  been  done  at  this  harbor  since  1880,  and  the  channel  has 
narrowed  and  shoaled  somewhat.  It  will  require  the  removal  of  some 
30,000  cubic  yards  of  material  to  restore  the  channel  to  its  projected 
dimensions. 

It  is  intended  to  apply  the  appropriation  asked  for  t5  the  above- 
mentioned  repairs  and  dredging. 

Amount  appropriated  by  act  of  August  11,  1888 $10,000.00 

July  1,  1889,  amouDt  expended  during  fiscal  year,  exclusive  of  

liabilities  outstanding  July  1,  1888 , $4,517.79 

July  1,  1889,  amount  covered  by  existing  contracts 4. 155. 87 

8, 673. 66 


July  1,  1889,  balance  available 1,326.34 


< 


'Amount  (estimated)  required  for  completion  of  existing  project 20, 000, 00 

Amonuttbat  can  beproUtably  expended  in  fiscal  yearendingJunedO,  1881     15,000.00 
Submitted  incompliance  witli  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1H07. 

(See  Appendix  I  I  15.) 

16.  Racine  Harbor^  Wisconsin, — In  charge  of  Capt.  W.  L.  Marshall, 
Corps  of  Engineers,  until  September  19,  1888.  The  entrance  to  this 
harbor  originally  varied  in  depth  from  absolute  closure  after  storms  to 
about  6  feet. 
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The  original  project  was  adopted  iu  1843  and  contemplated  a  channel 
12  feet  deep.  In  1866  the  project  was  modified  to  providing  a  channel 
15  feet  deep. 

There  has  been  expended  on  this  harbor  up  to  Jane  30, 1889,  $238,- 
7(Mi55,  resaltiog  in  a  north  and  south  pier,  1,460  and  1,070  feet,  in  length, 
respectiyelyy  and  a  channel  16  feet  in  depth. 

Donog  the  past  fiscal  year  the  channel,  which  had  shoaled  to  barely 
12}  feet,  was  dredged  ont  to  16  feet,  thus  restoring  it  to  the  projected 
dimensions,  36,356  cubic  yards  of  material  being  removed  by  contract. 

The  constant  shoaling  at  the  entrance  to  this  harbor  shows  that  the 
piers  will  have  to  be  extended  several  hundred  feet  in  order  to  maintain 
the  intended  depth  of  16  feet.  Some  500  feet  of  the  superstructure  of 
the  piers  needs  rebuilding. 

It  is  proposed  to  expend  the  appropriation  asked  for  in  the  above  men- 
tioned  repairs  and  pier  extension. 

Jily  1, 1S6S,  mmoant  available $599.48 

ADoant  appropriated  by  act  of  August  11, 1888 10,000.00 

10, 599. 48 
Jilj  1,1889,  amonnt  expended  daring  fiscal  year,  exclosiv^  of  liabilities 
Mlitaiiding  July  1, 1888 6,999.53 

My  1, 1889,  balance  aTailable 3,599.95 

(AiMaat  (estimated)  reanired  for  completion  of  existing  project 82, 000. 00 
Aaoiinttbat  can  beprontably  expended  in  fiscal  year  ending  June  30,1891    S5, 000. 00 
,  Sabviitted  in  compliance  with  reqnirements  of  sections  2  of  river  and 
I    barber  aeU  of  1866  and  1867. 

(See  Appendix  1 1 16.) 

17.  Kmo9ka  Harbor^  TFwooiwtn. — In  cbarge  of  Capt.  W.  L.  Marshall, 
Corps  of  Engineers,  until  September  19,  1^.  The  plan  of  improve- 
neat  b}'  parallel  piers  and  dredging  was  adopted  in  1852^  and  was  first 
directed  to  securing  a  channel  12  feet  deep.  This  wan  modified  iu  1866 
•0  as  to  secure  a  channel  15  feet  deep.  The  original  depth  was  4  feet 
sr  less;  spmetimes  the  mouth  of  Pike  Creek  was  entirely  closed. 

In  1875  and  187G  this  harbor  was  dredged  to  15  feet,  but  the  appro- 
priations have  bebn  insufficient  to  maintain  this  depth,  so  that  the  peri- 
odical dredging  has  only  provided  an  available  channel  of  about  12  feet. 

Daring  the  fiscal  year  ending  June  30, 1889,  nearly  2r),000  cubic  yards 
of  material  has  been  dredged  from  the  channel  between  the  piers,  by 
eontract,  th'us  restoring  the  channel  to  a  uniform  de])th  of  15  feet.  The 
eontract  was  completed  November  30, 1888,  and  soundings  made  iu  May, 
18S9,  showed  that  a  bar  had  reformed  across  the  front  of  the  harbor 
with  a  least  depth  of  9.8  feet.  Arrangements  have  been  made  for  re- 
moving this  bar. 

Hie  only  method  of  preventing  this  reforming  of  the  bar  is  to  extend 
the  piers,  and  it  is  proposed  to  expend  the  appropriation  asked  for  in 
this  pier  extension  and  in  repairs  to  superstructure. 

There  has  been  expended  on  this  harbor  up  to  June  30,  1889,  $226,- 
M.71,  resulting  in  the  construction  of  two  piers,  north  and  south,  being 
nq^etively  1,600  and  800  feet  in  length,  and  a  channel  of  varying  depth. 

Jily  1»  mse^  amonnt  available $799.93 

AMut  Impropriated  by  act  of  Angnst  11,  1688 7,500.00 

8, 299. 93 
iil7l,lS89,  amoout  expended  daring  fiscal  year,  exclnsive  of  liabilities 
OQtituidiiig  Joly  1, 1S»B 5,443.07 

Jityl^lSSa,  balance  avaUable 2.856.86 


284   REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U  S.  ARMY. 


< 


'  Amoant  (estimated)  reqalred  for  completion  of  existing  project $82, 000.00 

Amonnt  that  can  be  profitably  espeudcd  ill  fiscal  year  endiDg  June  30;  18D1    30, 000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Api>endix  1 1 17.) 

18.  Waukegan  Harbor,  Illinois.  lu  charge  of  Capt.  W.  L.  Marshall, 
Corps  of  Engiueers,  until  September  19,  1888, — The  present  project 
was  adopted  in  1880,  and,  as  since  modified,  consists  in  excavating  a 
small  basin  in  the  low  groand  between  the  lake  and  the  bluffs  to  form 
the  harbor,  and  in  dredging  an  entrance  between  piers  from  the  lake  to 
the  basin. 

During  the  fiscal  year  ending  June  30, 1889,  by  hired  labor  the  sooth 
pier  was  extended  248  feet.  A  contract  was  entered  into  for  dredging 
the  entrance  channel  and  interior  basin  and  on  the  above-mentioned 
date  17,805  cubic  yards  of  material  had  been  removed. 

There  has  been  expended  on  this  harbor  up  to  the  close  of  the  fiscal 
year  $100,765.37,  resulting  in  the  construction  of  a  total  length  of  pile 
pier-work  of  2,284.5  feet  and  the  removal  of  the  17,805  cubic  yards  of 
material. 

The  prolongation  of  the  fore-shore  on  the  north  side  of  the  harbor 
will  necessitate  a  material  extension  of  the  entrance  piers,  and  it  is  pro- 
posed to  expend  the  appropriation  asked  for  in  pier  extension  and  the 
further  prosecution  of  the  approved  project. 

July  1,  1888,  amount  available $274.80 

Amount  appropriated  by  act  of  August  11,  1888 25,000.00 


25,274.80 

July  1,  1889,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1, 1888 $11.040. 17 

July  1,  1889,  amount  covered  by  existing  contracts 7, 076. 96 

18,117,13 


July  1,1889, balance  available 7,157.67 

'Amount  (estimated)  required  for  completion  of  existing  project 121, 000. 00 

I  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  une  30,1891    50, 000. 00 
I  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
,     harbor  acts  of  1866  and  1867. 

(See  Appendix  II 18.) 

10.  Fox  and  Wisconsin  Rivers,  Wisconsin, — In  charge  of  Capt.  W.  L. 
Marshall,  Corps  of  Engineers,  until  September  19, 1888.  The  works  for 
the  improvement  of  the  Fox  and  Wisconsin  rivers  were  purchased  by 
the  United  States  from  the  Green  Bay  and  Mississippi  Canal  Company 
in  1872.  These  works  were  all,  except  one  stone  lock,  temporary  struct- 
ures, all  of  them  in  bad  condition.  There  was  no  low- water  navigation 
on  the  Upi)er  Fox,  and  on  the  Lower  Fox  navigation  was  uncertain. 

For  the  Fox  River. — The  adopted  project  contemplated  the  replacing 
of  the  temporary  structures  with  }>ermanent  works,  the  construction  of 
five  additional  stone  locks  on  the  Upper  Fox,  and  widening  and  deep- 
ening the  channels  throughout  the  river  and  canals  to  6  feet  depth  and 
100  feet  width. 

For  tlie  Wisconsin  River. — The  method  adopted  has  been  to  contract 
the  channel-way  by  wing  dams  of  brush  and  stone,  to  give  increased 
depth  by  concentrating  the  water  and  by  scour  due. to  the  increased 
currents.    The  estimate,  including  the  Wisconsin  River,  made  in  1874 
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iBd  1876,  was  $3,745,663,  since  which  time  there  has  been  appropriated 
|],7S0,0(K),  leaving  for  completion  of  the  adopted  project  $1,965,663. 

The  general  subject  of  the  improvement  of  the  Fox  and  Wisconsin 
rivers  was  refened  to  The  Board  of  Engineers,  which,  after  systematic 
observations  of  the  effect  of  the  dams  on  the  improved  section  of  the 
Wisconsin  Biver,  submitted  a  report  contained  in  Hoase  £x.  Doc.  No. 
65,  Forty-ninth  Congress,  second  session,recommending  that  no  farther 
work  be  done  on  wing-dams  in  the  Wisconsin  Biver  with  a  view  to  im- 
proving its  navigation. 

The  original  project,  therefore,  as  far  as  it  relates  to  the  Wisconsin 
Biver,  has  been  abandoned,  and  the  work  confined  to  the  Fox  Biver, 
aiMler  the  modified  project  of  a  Board  of  Engineers  submitted  Septem- 
ber 17, 1884,  published  in  the  Annual  Beport  of  the  Chief  of  Engineers 
fgr  1885,  approved  by  the  Secretary  of  War,  December  10, 1884,  as  fur- 
ther modified  by  authority  of  the  Chief  of  Engineers,  May  14,  1886. 

The  modified  project  applies  only  to  the  Fox  Bivei  and  its  needs, 
and  contemplates  the  renovation  of  eleven  old  locks  and  the  deep- 
tufng  and  widening  the  channel  of  the  Fox  Biver  from  Montello  to 
Green  Bay  to  6  feet  depth  and  100  feet  width,  the  estimate  for  which  is 
1602,000. 

The  amount  expended  on  the  improvement  of  the  Fox  and  Wisconsin 
rivers,  from  1867  to  date,  including  outstanding  liabilities  and  $145,000 
paid  to  the  Green  Bay  and  Mississippi  Canal  Company  for  works  of  im- 
provement under  act  of  June  10, 1872,  is  $2,754,873.13. 
The  result  of  this  expenditure  has  been : 

0»  ike  Fox  River. — Theconstruction  of  14  new  locks  of  stone;  13  dams, 
4 of  which  are  temporary;  12  cut-offs;  10  miles  of  canals  dredged  and 
deepened.  Over  2,000,000  cubic  yartls  of  material  has  been  dredged 
from  the  Upi>er  Fox,  and  all  temporary  structures  repaired  and  main- 
tained in  working  order.  The  navigation  has  thus  been  continuous 
tbroagboat  the  season  from  Portage  to  Green  Bay,  there  being  at  an  or- 
dinary stage  of  water  2 J  feet  navigation  on  the  Upper  Fox,  and  5^  feet 
on  the  Lower  Fox,  except  at  the  entrance  of  Lake  Winnebago,  where 
there  is  only  4^  feet.  Duringtheseasonfrom  July  to  November,  1888, 
navigation  was  partially  suspended  from  Lake  Winnebago  to  Apple- 
ton,  due  to  the  mills  drawing  more  water  than  the  discharge  of  the  Fox 
River,  thus  lowering  the  levels  of  the  Lake  Winnebago  and  Little  Butte 
des  Morts  pools. 

Under  the  modified  project  there  remains  to  be  done  2,800,000  cubic 
yards  of  dredging  and  rock  excavation,  mainly  upon  the  Upper  Fox, 
and  one  dam  at  Appleton,  with  sluice-ways,  the  old  works  to  bo  maui- 
tained  under  the  continuous  appropriation. 

Baring  the  fiscal  year  ending  June  30, 1889,  the  following  work  has 
been  done : 

On  ike  Upper  Fox. — ^The  work  was  confined  to  the  maintenance  of  the 
channel  by  dredging,  and  to  timely  repairs  to  locks,  dams,  and  em- 
bankments. 

On  ike  Lower  Fox.^Dredgiug  was  continued  in  the  Menasha  Chan- 
^  to  connect  the  deep-rock  cut  with  deep  water  in  the  lake. 

The  various  works  on  the  Lower  Fox  were  maintained  in  serviceable 
<^dition. 

Extensive  repairs  were  made  to  dredging  plant,  and  to  Rapid  Croche 
sod  Menasha  locks.  Good  progress  was  made  in  the  construction  of 
tbe  Appleton  lower  dam,  and  general  repairs  made  to  locks,  dams,  and 
^^xiad  bflmks. 
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Jnly  1, 1888,  amoant  available |I9,iM,61 

Fuel  sold  to  officers,  deposited  to  credit  of  appropriation 190.50 

AmoDDt  appropriated  by  act  of  Aagustll,  1^^ 100,000.00 

Jaly  1 ,  1889,  amoant  expended  dnring  fiscal  year,  exclnsive  of  120, 190. 11 

liabilities  outstanding  July  1,  18c«. 161,869.51 

Jnly  1,  lt:89,  outstanding  liabilities... .' 1.25 

■ 61, 8761 76 

July  1,  1889,  balance  available 58,959.95 

{Amount  (estimated)  required  for  completion  of  existing  project 446, 000. 00 
Amount  that  can  be  prohtably  expended  in  fiscal  yearending  June  ^,1891  200,000, 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  II 19.) 


20.  Operating  and  care  of  locks  and  dams  on  the  Fox  and 
riverSj  Wisconsin. — Id  charge  of  (Japt.  W.  L.  Marshall,  Corps  of  Engi- 
neers, until  September  19,  1888.  Under  the  continuoas  appropriation 
for  operating  and  care  of  canals  and  other  works  of  navigation,  it  is 
proposed  to  maintain  existing  navigation  by  timely  repairs  to  old  locks 
until  they  are  replaced  by  new,  and  to  continue  the  repairs  of  works 
that  have  already  been  completed  and  used, injured  by  the  extraordinaiy 
flood  of  1881. 

The  amount  expended  during  the  fiscal  year  ending  June  30^  1889,  is 
$48,329.62. 

(See  Appendix  1 1  20.) 

EXAMINATIONS  AND  SURVEYS  FOR  IMPROVEMENT,  TO  COMPLY  WFTH 
REQUIREMENTS  OF  THE  RIVER  AND  HARBOR  ACT  OF  AUGUST  11, 
1888. 

The  required  preliminary  examinations  of  the  following  localities 
were  made  by  the  local  engineer  in  charge.  Major  Davis,  and  reportt^d 
by  him  as  not  woithy  of  improvement,  with  facts  and  reasons  for  such 
opinion.  The  Chief  of  Engineers  concurring  in  the  conclusions  reached 
in  these  instances,  has  given  no  instructions  to  make  farther  survey 
with  the  view  to  their  improvement. 

1.  Centreville  Creek^  Manitowoc  County^  Wisconsin. — (See  Appendix 
1 1 21.) 

2.  Kenosha  Harbor ^  Wisconsin^  for  refuge. — (See  Appendix  1 1  22.) 

3.  Oconto  Harbor y  Wisconsin^  channel  16  feet  deep  and  75  feet  uddefrom 
piers  to  first  contour  in  river  at  Spies  Slough. — (See  Appendix  1  I  23.) 

The  required  preliminary  examination  of  Racine  Harbor^  Wisconsin^ 
enlarging  and  deepening  channel^  was  made  by  the  local  engineer,  Major 
Davis,  who  states  that  under  an  existing  contract  made  in  OctobeTi 
1888,  it  is  thought  a  channel  16  feet  deep  and  150  feet  wide  will  be 
dredged  the  whole  length  of  the  piers  forming  the  harbor  entrance. 
ThiSf  in  his  opinion,  will  give  the  needed  relief  by  <^  enlarging  and 
deepening  the  channel,''  as  contemplated  by  the  act  (See  Appendix 
1 1  24.) 

Attention  in  this  connection  is  invited  to  the  report  of  the  officer  in 
charge  of  the  improvement  of  this  harbor  (Appendix  1 1 16)  and  to  the 
estimate  therein  submitted  for  extension  of  piers.. 

It  appearing  from  the  report  of  the  preliminary  examination  made 
by  the  local  engineer  that  the  following  localities  are  worthy  of  im- 
provement, and  the  public  necessity  therefor  being  apparent  from  the 
facts  and  reasons  reported,  which  are  concurred  in  by  the  Chief  of  En* 
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ISfiiteeiv,  Major  Davis  was  charged  with  their  sarvey,  the  results  of  which 
will  be  saboiitted  when  received. 

1.  Harbor  at  mouth  of  Fond  du  Lac  River j  in  Lake  WinnebagOj  Wis- 
eo%$iUm  * 

2.  Menomonee  Harbor^  from  the  waters  of  Green  Bay  to  N.  Ludington 
4t  Companfs  milL  Wisconsin^  for  a  channel  16  feet  deep  and  200  feet 
wide, 

nPROTEMENT  OF  THE  HARBORS  OF  CHICAGO  AND  CALUMET,  ILLI- 
NOIS— IMPROVEMENT  OF  ILLINOIS  AND  CALUMET  RIVERS — LOCA- 
TION OF  THE  ILLINOIS  AND  MISSISSIPPI  CANAL. 

Officer  in  charge,  Capt.  W.  L.  Marshall,  Corps  of  Engineers,  with 
Lient  6.  D.  Fitch,  Corps  of  Engineers,  under  his  immeiiiate  orders, 
until  August  24,  1888.  Division  Engineer,  Col.  O.  M.  Poe,  Corps  of 
Engineers.    . 

1.  Chicago  Harbor j  Illinois. — ^The  present  project  was  adopted  in  1870, 
and  modified  in  1878. 

The  project  consists  in : 

The  formation  of  an  outer  harbor  or  basin,  by  inclosing  a  portion  of 
Lake  Michigan  just  south  of  and  adjoining  the  entrance  to  Chicago 
Biver,  for  the  purpose  of  increasing  the  harbor  facilities  of  the  port  of 
Chicago. 

The  construction  of  an  exterior  breakwater  of  crib* work  filled  with 
stone  outside  of  the  outer  harbor  in  deep  water  to  shelter  the  approach 
to  the  river  and  outer  harbor  entrances,  and  to  form  a  harbor  of  refuge 
at  the  southern  end  of  Lake  Michigan. 

There  has  been  expended  upon  tbis  project  since  1870,  $1,465,21 5. i3, 
and  has  resulted :  * 

In  the  completion  of  the  outer  harbor,  except  267,000  cubic  yards  of  , 
dredging,  to  attain  16  feet  in  depth  throughout  the  basin  required. 

In  th«  completion  of  4,644  linear  feet  of  the  exterior  breakwater. 

During  the  past  fiscal  year  the  work  consisted  in  : 

(a)  Exterior  breakwater. — The  completion  by  contract  of  400  linear 
feet  of  superstructure  over  the  outer  extremity  of  the  exterior  break- 
water for  the  harbor  of  refuge,  and  in  building  and  placing  upon  a  stone 
fonndation  six  cribs,  each  68  feet  long  by  30  feet  wide,  resulting  in  the 
extension  of  the  substructure  of  the  exterior  breakwater  408  linear  feet. 
Under  the  present  contract  eleven  additional  cribs  are  to  be  placed, 
completing  the  substructure  of  the  exterior  breakwater. 

{b)  Outer  basin. — ^The  old  crib- work  at  the  gap  produced  in  the  south- 
crfjr  breakwater  by  the  storm  of  December  4, 1885,  as  far  as  it  would 
impede  the  work  of  repairing  this  break,  was  broken  to  pieces  by  blast- 
ing with  forcite,  and  the  dibris  dredged  out  of  the  way.  Four  cribs, 
each  100  feet  long,  16  feet  in  width,  and  10  feet  in  height,  were  built  to 
be  placed  in  this  gap;  but  have  not  yet  been  sunk. 

(e)  Dredging  in  harbor  entrance. — Twenty-five  thousand  two  hundred 
and  eighty-two  cubic  yards  of  material  was  dredged  under  contract, 
from  the  entrance  to  Chicago  River,  restoring  the  depth  to  16  feet. 

To  complete  the  work  of  improvement  upon  the  exterior  breakwater 
ami  inner  basin  requires,  in  addition  to  the  funds  now  on  hand,  $52,000. 

The  whole  of  the  superstructure  over  the  easterly  breakwater  of  the 
outer  basin,  and  over  part  of  the  north  pier  of  the  entrance  to  Chicago 
UTer  is  now  in  an  unsafe  and  rotten  condition,  and  requires  renewal. 

One  hundred  and  twenty  thousand  dollars  is  required  to  build  these 
raperstmctures. 
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The  dredging  in  the  outer  basin  is  not  argent,  and  can  be  postponed 
until  the  basin  is  demanded  for  harbor  and  dock  purposes,  when  the 
material  will  be  valuable  for  filling.  It  should  not  be  farther  dredged 
and  wasted. 

Estimated  for  the  completion  of  oater  basin  and  exterior  breakwater....  $5^,000.00 
Estimated  for  snperstructare  over  easterly  breakwater,  outer  harbor,  and 
north  pier liiO.OOO.OO 

Total 172,000.00 

July  1,  1888,  amoant  available , 2,933.30 

Received  from  sale  of  fael  to  officer 24.75 

Amoontappropriatedby  act  of  August  11, 1888 200,000.00 

202.95&(6 

July  1.  1889,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1.  1888 $55,568.41 

July  1,  1889,  amount  covered  by  existing  contracts 82, 197. 52 

137,765.93 

July  1, 1889,  balance  available 65,192.12 

{Amount  (estimated)  required  for  completion  of  existing  project 172, 000. 00 
Amount  that  can  be  prontably  expended  in  fiscal  year  etidiug  J  une  30,1891  172, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  HiG^  and  1867. 

(See  Appendix  J  J  1.) 

2.  Calumet  Harbor ^  Illinois. — This  improvement  is  to  furnish  a  safe 
and  practicable  entrance  to  Calamet  Kiver  and  the  port  of  South  Chi- 
cago by  parallel  piers,  300  feet  apart,  extending  from  shore  to  deep  water 
«in  the  lake,  and  by  dredging  between  them  to  16  feet  in  depth  at  low 
water. 
'  The  work  commenced  in  1870,  and  at  the  close  of  the  fiscal  year  1889 
there  had  been  expended  $407,393.21,  as  the  result  of  which  3,640 
linear  feet  of  the  north  pier  and  2,020  linear  feet  of  the  south  pier  are 
completed,  and  384,346  cubic  yards  of  material  dredged,  giving  a  chao-  • 
nel  16  feet  in  depth  instead  of  7  feet,  as  found  here  before  improvement. 

During  the  past  year  two  cribs — completing  the  south  pier  and  the 
present  project,  as  far  as  the  piers  are  concerned — have  been  placed 
upon  pile  foundations,  and  922.15  cords  of  stone  was  placed  in  the 
cribs  of  the  north  and  south  piers.  The  crib-work  was  done  under  con* 
tract  with  H.  B.  Herr  &  Co.,  and  the  stone  filling  by  purchase  in  open 
market. 

Additional  dredging  is  necessary  to  restore  the  channel,  which  has 
deteriorated,  to  16  feet  in  depth. 

The  superstructure  on  portions  of  the  north  and  south  piers  is  rotten 
for  a  length  of  1,600  linear  feet,  and  requires  renewaU 

The  south  pier  should  be  extended  800  linear  feet,  to  prevent  sands 
drifting  into  the  channel,  and  there  is  a  demand  to  accommodate  heav- 
ily laden  boats  carrying  iron-ore  that  the  channel  be  dredged  to  18 
feet  in  depth. 

The  funds  now  available  and  those  asked  for  the  fiscal  year  ending 
June  30,  1891,  are  to  be  applied  to  the  following  purposes : 

For  dredging  in  channel $21,000 

For  building  superstructure 26|000 

all  of  which  can  be  expended  profitably  in  one  year.  This  work  is  now 
urgent.  To  extend  the  south  pier  800  feet,  as  herein  recommended,  will 
require  a  further  sum  of  $5J,800  j  but  this  part  of  the  work  may  bo  tie- 
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hjed  nntil  the  work  of  maioteoanoe,  which   has  become  absolutely 
seeessary,  has  been  appropriated  for  and  doue. 

July  1, 189B,  amoant  aTailable $777.70 

Aaooat  appropriated  by  act  of  Aogost  11,  1888 20,400.00 

21, 177. 70 
Jolyl,  1889,  amoont  expended  daring  fiscal  year,  ezolodTe  of  liabilities 
Militaiidmg  July  1,  ld88 16,170.91 

Joly  1,1899,  balance  ayallable 5,006.79 

{Amouit  (eatimated)  required  for  maintenance - 47,000.00 

Amoanttbat  can  be  probtably  expended  in  fiscal  yearending  Jnne  30, 1891  47, 000. 00 
Sobottted  in  compliance  witb  reqairemtmta  of  sections  2  of  river  and 
barbor  acts  of  1866  and  1877. 

(See  Appendix  J  J  2.) 

S.  lUmoU  Biver,  Illinois. — The  present  project  contemplates  the  ex- 
tension of  the  work  heretofore  done  by  the  State  of  Illinois  from  the 
moQtb  of  Copperas  Creek  to  the  Mississippi  River,  a  distance  of  135 
miles,  which  project  includes  the  building  of  two  locks  350  feet  long, 
75  feet  wide,  and  with  7  feet  at  low  water  over  the  miter-sills,  s^nd  dredg- 
ing the  channels  where  necessary  to  7  feet  deep  at  low  water. 

The  sites  selected  for  the  two  locks  are,  one  at  Eampsville,  30  miles 
Above  the  month  of  the  Illinois,  the  other  at  La  Grange,  45  miles  above 
Kampgville. 

The  altimate  object  of  the  improvement  is  the  constrnction  of  a  ship- 
caiud  from  the  southern  end  of  Lake  Michigan  to  the  Mississippi  River 
of  sufficient  capacity  to  accommodate  large-sized  Mississippi  steam- 
boats, and  lor  military  and  naval  purposes. 

The  State  of  Illinois,  aided  by  the  United  States,  has  executed  part 
of  this  project  by  the  constrnction  of  two  locks  of  the  dimensions  above 
stated,  one  at  Henry,  and  one  at  Copperas  Creek,  completing  that  part 
of  the  improvement  between  La  Salle,  III.,  and  the  mouth  of  Copperas 
Creek. 

The  La  Orange  Lock  is  now  completed,  with  the  exception  of  guide- 
piers.  The  foandation  of  the  Kampsville  Lock  is  completed,  and  the 
greater  part  of  the  stone  cut  and  delivered.  Both  dams  are  still  to  be 
coostTDcted,  the  Kampsville  Lock  completed,  and  dredging  done 
amoontiDg  to  more  than  2,000,000  cubic  yards.  In  executing  this  work 
the  doited  States  has  expended  up  to  the  close  of  the  fiscal  year  end- 
ing June  30,  1889,  •807,425.99.  exclusive  of  «02,359.80  expended  on  the 
tbuDdation  of  the  Copperas  Creek  Lock,  which  was  afterwards  com- 
pleted by  the  State  of  Illinois.  An  additional  amount  of  $747,747  was 
expended  by  the  State  of  Illinois  on  Henry  and  Copperas  Creek  locks. 

To  complete  the  present  project  requires  the  sum  (estimated)  of  $412,- 

m. 

During  the  fiscal  year  ending  Jnne  30, 1889,  the  following  work  was 
done: 

(o)  La  Orange  Lock. — Agreements  have  been  made  for  all  the  material 
required  for  the  dam  across  the  Illinois  Riv6r  at  this  point,  and  277,024 
fcetB.  M.  lumber  and  57,506  pounds  of  iron  have  been  received  under 
^l«fte  agreements.  The  site  of  the  base  of  the  dam  has  been  dredged. 
The  filling  at  the  head  wall  of  the  lock  behind  the  land  wall  has  been 
pUceil;  3,419  cubic  yards  has  been  dredged  at  the  lower  eud  of  the 
lock,  and  preparations  made  to  construct  the  dam  at  this  point  as  soon 
M  the  stage  of  water  will  allow. 
KKG  89 19 
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{Amount  (estimated)  reqaired  for  completion  of  existing  project |970, 000.00 
Amount  that  can  bo  protitably  expended  in  fiscal  year  ending  June  «W,  1891  100, 000. 00 
Submitted  in  compliance  witbtberequirementaof  sections 2 of  river  and 
harbor  acts  of  1866  and  1667. 

(See  Appendix  J  J  4.) 

5.  Location  of  tlte  lUinois  and  Mississippi  Carnal. — This  work  was  di- 
rected by  the  river  and  harbor  act  of  August  11, 1888,  and  has  con- 
sisted in  the  location  upon  maps  compiled  from  former  surveys  along 
**the  line  approved  by  the  Secretary  of  War,"  of  a  canal  from  the 
<^  Illinois  Eiver  at  or  near  the  town  of  Hennepin,  to  the  Mississippi  River 
at  or  above  the  mouth  of  Bock  Biver,  together  with  a  necessary  feeder 
for  the  same,"  to  be  ^^80  feet  wide  at  the  water-surface,  and  to  have  a 
depth  of  not  less  than  7  feet  of  water,  with  locks  170  feet  long  and  30 
feet  wide:"  also  ^^ detailed  plans  and  estimates  for  the  construction  of 
said  canal  and  feeder." 

^*The  line  approved  by  the  Secretary  of  War"  was  designated  by  in- 
dorsement October  27, 1888,  to  be  the  route  known  in  former  reports 
upon  the  ^'Hennepin  Canal"  as  the  ^^Bock  Island  route." 

In  locating  the  proposed  canal,  the  rout«  via  Penney's  Slough  and 
Bock  Biver  has  been  taken  as  the  most  economical  and  capacious,  and 
during  the  past  fiscal  year  work  has  been  continuously  carried  on  since 
December,  1888,]in  this  office,  preparing  the  necessary  maps,  plans,  and 
estimates. 

In  proceeding  with  the  designing  and  drawing  the  details  of  the 
mechanical  constructions  required  on  the  line  it  was  discovered  that 
additional  surveys  would  be  required  at  several  points  on  the  line,  not- 
ably of  Bureau  Creek  Valley,  and  in  the  vicinity  of  the  mouth  of  ilock 
Biver,  and  at  Dixon,  the  point  where  the  necessary  feeder  leaves  Bock 
Biver.  With  exception  of  such  detached  local  surveys,  no  additional 
surveys  will  probably  be  necessary. 

During  the  past  fiscal  year  the  following  work  has  been  done : 

A  resurvey  of  Bureau  Creek  Valley  was  made,  and  the  maps  thereof 
drawn  for  the  location  of  the  Illinois  and  Mississippi  Canal  ^^to  a  scale 
of  1^^=600'  upon  sheets  of  uniform  size,  30  inches  by  40  inches;  thirteen 
sheets  were  completed,  each  embracing  4  miles  of  the  proposed  canal. 

Detailed  drawings  of  locks,  eight  sheets  were  completed. 

Details  of  aqueduct  bridges,  five  sheets  were  completed. 

Details  of  culverts,  two  sheets  were  completed. 

Estimates  have  also  been  made  for  the  locks  and  aqueduct  bridges, 
as  drawn ;  also,  six  sheets  showing  sites  of  aqueduct  bridges;  six  aheets 
showing  proQles  of  same ;  one  sheet  showing  sites  for  Locks  Nos.  28 
and  29 ;  one  sheet  showing  profile  of  same ;  one  sheet  showing  Pond 
Ci*eek  Valley.  These  latter  sheets  are  on  a  larger  scale  than  the  gen- 
eral maps  showing  the  location  of  the  canal. 

In  all,  it  is  estimated  that  an  atlas  of  seventy-two  sheets  will  be  re- 
quired, together  with  descriptive  memoir  and  specifications,  to  complete 
the  work. 

The  amount  of  work,  draughting  and  designing  all  details  of  con- 
structions, for  a  canal  involving  so  many  mechanical  constructions; 
locks  of  various  lifts  for  both  canal  and  river  navigation,  dams,  aque- 
duct bridges,  culverts,  highway  and  railway  bridges,  feeders,  weirs,  etc 
etc.,  is  very  great,  and  it  is  expected  that  it  will  require  the  work  of 
the  present  force  quite  the  entire  fiscal  year  ending  June  30,  1890,  to 
comi)lete  them. 

The  funds  available  will  bo  suffi<deut  to  complete  the  work,  and  will 
be  applied  to  that  end  during  the  (iscal  year  ending  June  30,  1890. 
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No  farther  appropriation  is  Decessary. 

Jnlyl,  1888,  amount  available |14,497.44 

July  1, 1889,  amount  expended  during  fiscal  year,  ezclnsiye  of  liabilities 
outstanding  July  1, 1888 4,761.61 

Julyl,  1889,  balance  available 9,735.83 

(See  Appendix  J  J  5.)  ^ 

EXAMINATIONS  FOR  IMPROVEMENT,  TO  COMPLY  WITH  REQUIREMENTS 
OP  THE  RIVER  AND  HARBOR  ACT  OP  AUGUST   11,  1888. 

The  required  preliminary  examinations  of  the  following  localities  were 
made  by  the  local  engineer  in  charge,  Oaptaiu  Marshall,  and  reported 
by  him  as  not  worthy  of  improvement,  with  facts  and  reasons  for  such 
opinion.  The  Chief  of  Engineers  concurring  in  the  conclusions  reached 
in  these  instances,  has  given  no  instructions  to  make  further  survey 
with  the  view  to  their  improvement: 

1.  Qrand  Calumet  River ^  Indiana^  beginning  one-half  mile  east  of  Ham- 
mond^ and  thence  eastward  to  Lake  Michigan. — (See  Appendix  J  J  G.) 

2.  Canal-way  connecting  the  waters  of  Lake  Michigan  toith  the  Calumet 
BiveTy  beginning  at  a  point  on  the  Calumet  River  one  mile  east  of  Ham- 
mondj  Indiana^  and  running  due  north  to  Berry  Lake,  and  thence  along 
the  eastern  icaters  of  said  Berry  Lake;  thence  northeast  to  Lake  Michigan. 
•—(See  Appendix  J  J  7.) 

3.  Berry  Lake,  Indiana,  forming  a  na;tural  harbor  of  refuge, — (See 
Appendix  J  J  8.) 

The  local  engineer.  Captain  Marshall,  reports  the  Grand  Calumet 
River,  Illinois,  as  worthy  of  improvement,  but  that  no  further  exami- 
nation or  survey  of  the  stream  is  required  or  advisable,  all  necessary 
data  for  an  estimate  of  cost  of  an  improvement  of  any  character  having 
been  already  submitted  to  Congress,  or  being  attainable.  This  couclu- 
sion  was  concurred  in  by  the  Chief  of  Engineers,  and  as  the  adopted 
project  for  the  improvement  of  this  stream  under  the  appropriations  of 
J 884, 1886,  and  1888,  includes  that  portion  in  Illinois,  no  further  report 
or  survey  appeared  to  be  necessary.  The  estimated  cost  of  the  im- 
provement of  the  river  from  its  mouth  to  one-half  mile  east  of  Ham- 
mond, Ind.,  is  $1,000,000.  Of  this  amount  $130,000  has  already  been 
appropriated.    (See  Appendix  J  J  9.) 

IMPROVEMENT  OF  HARBORS  ON  THE  EASTERN  SHORE  OF  LAKE  MICH- 
IGAN. 

Officers  in  charge:  Lieut.  Col.  S.  M.  Mansfield,  Corps  of  Engineers, 
to  December  18, 1888,  since  which  date  Maj.  William  Ludlow,  Corps 
of  Engineers,  having  under  his  immediate  orders  Lieut.  J.  E.  Kuhn, 
Corps  of  Engineers.  Division  Engineer,  Col.  O.  M.  Poe,  Corps  of  En- 
gineers. 

The  local  engineer  invites  attention  to  the  necessity  of  making  due 
provision  for  the  dredging,  which  is  a  constant  feature  of  the  construc- 
tion and  maintenance  of  the  harbors  on  the  east  coast  of  Lake  Michi- 
gan, due  to  the  sandy  character  of  its  shores  and  the  constant  movement 
of  sand  under  the  action  of  winds  and  waves.  The  estimates  submitted 
include  sand  fences  and  sheet  piling  where  requisite,  and  the  procure- 
ment of  a  moderate  dredging  equipment  for  the  fifteen  harbors,  covering 
300  miles  of  coast,  all  of  which  require  more  or  less  dredging  annually, 
for  which,  in  most  cases,  private  dredges,  if  obtainable  at  all,  can  only 
be  had  at  high  rates. 
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AttentioD  is  also  invited  to  the  desirability  of  legislation  antborizing 
the  Secretary  of  War  to  make  and  enforce  regulations  as  to  the  speecl 
of  vessels  through  narrow  channels  where  injury  is  done  to  the  shore 
constructions  by  swift  movements,  and  to  protect  the  pier  and  revet- 
ments from  fire  thrown  by  passing  tugs,  etc.,  using  slabs  for  fael  with- 
out a  covering  of  wire  over  the  smoke-stacks. 

1.  Charievoix  Harbor  and  entrance  to  Pine  Lakej  Michigan, — ^The  aver- 
age width  of  the  original  channel  of  entrance  was  75  feet,  and  the  depth 
varied  ftt>m  2  to  6  feet.  The  present  project  for  its  improvement, 
adopted  in  1868  and  revised  in  1875  and  1876,  was  to  dredge  a  channel 
100  to  150  feet  wide,  connecting  Bound  Lake  with  Lake  Michigan,  to  a 
depth  of  12  feet,  and  to  protect  the  banks  with  close  piling,  with  crib- 
work  beyond  the  shore-line  in  Lake  Michigan.  A  further  nftodification 
in  1882  provided  for  a  revetted  channel  of  the  same  depth  and  S3  feet 
wide  between  Bound  and  Pine  lakes. 

The  expenditures  to  June  30, 188S,  were  $78,079.20. 

The  width  at  the  entrance  is  160  feet,  reducing  to  105  feet,  and  the 
depth  varies  from  10  to  16  feet.  In  the  "  upper  channel,"  between 
Bound  and  Pine  lakes,  the  width  between  the  revetments  is  83  feet  and 
the  depth  from  10  to  12  feet. 

The  expenditures  during  the  fiscal  year  ended  June  30,  1889,  were 
$2,738.54  for  dredging  in  the  channel  to  13  feet.  Contract  was  made  for 
the  construction  of  three  additional  50foot  cribs  in  the  south  pier, 
which,  at  the  close  of  the  year,  were  nearly  ready  to  be  sunk  in  position. 

During  the  present  year  repairs  and  dredging  will  be  continued,  and 
a  portion  of  the  "  upper  channel "  revetted  to  cut  off  the  flow  of  water 
in  the  old  channel. 

For  year  ending  June  30,  1891,  an  estimate  of  $22,000  is  submitted 
to  sheet  pile  the  *'  upper  channel,'^  rebuild  the  south  entrance  revet- 
ment, and  in  part  pay  for  and  operate  a  dredging  plant. 

July  1,  1888,  amount  available $2,9-20.H0 

Amount  appropriated  by  act  of  August  11,  1888 12,500.00 

15,  iHO.  80 

July  1,  1889,  amount  expended  during  fiscal  year,  exclusive  of 

liabilitiesoutatandiugjuly  1,  1888 $2,171.69 

July  1,  1889,  outstanding  liabilities 558.85 

July  1,  1889,  amount  covered  by  existing  contracts 8, 595. 30 

Il,:fi5.84 

July  1,  1889,  balance  available 4,094.96 

Amount  (estimated)  required  for  completion  of  existing  project 92, 500. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,1891    22, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  aod  1867. 

(See  Appendix  K  K  1.) 

2.  Frankfort  Harbor,  Michigan, — ^The  original  channel  between  Lake 
Aux  Bees  Scies  and  Lake  Michigan  had  but  3  or  4  feet  of  water. 

The  project  of  186G  was  to  connect  the  two  lakes  by  a  12.foot  chan- 
nel 200  feet  in  width,  with  suitable  revetments  and  pier  protection.  In 
1881  this  was  enlarged  to  extend  the  piers  to  16  feet  and  reach  rocky 
bottom  free  of  sand. 

To  June  30,  1888,  $246,618.42  had  been  expended.  The  north  pier 
still  lacks  400  feet  of  its  full  length  and  the  south  pier  100  feet.  The 
works  generally  are  in  good  condition,  and  the  channel  depth  varies 
from  10^  to  12^  feet.    The  south  pier  needs  stone  filling^  and  both  re- 
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qaire  fences  or  other  means  to  prevent  sand  blowing  over  them  into  the 
channel.    A  moderate  amount  of  dredging  is  needed  anuually. 

Work  began  in  May,  1889,  and  was  in  progress  at  the  close  of  the 
year.  The  Government  dredge  went  to  Frankfort  in  June  and  deep- 
ened the  channel  to  13  feet  with  a  width  of  25  feet.  The  expenditures 
lor  the  fiscal  year  werb  $1,313.90. 

Contract  was  made  for  tiie  construction  of  two  additional  cribs  on  tlie 
north  pier,  which  will  be  put  in  this  season,  and  extend  the  pier  100 
feet. 

For  the  year  ending  June  30, 1891,  it  is  recommended  that  provision 
be  made  to  construct  three  of  the  remaining  six  cribs  needed  to  com- 
plete the  north  pier  as  now  projected. 

Joly  1,  1888,  amount  available S3.:n9.93 

Amooutappropriatedby  act  of  August  11,  1688 8,000.00 

11, 319. 93 
July  1, 1889,  amount  expended  during  fiscal  year,  ezclusiye  of 

liabilities  outstanding  July  1, 1888 $612.26 

.July  1,  1889,  outstanding  liabUities 701.64 

July  1,  188^,  amount  covered  by  existing  contracts 8, 081. 58 

9, 395. 48 

July  1,  1889,  balance  available 1,924.45 


'Amount  (estimated)  required  for  completion  of  existing  project 20, 500. 00 

Amonottbat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1891    25, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  K  K  2.) 

3.  Harbor-  of  refuge  at  Portage  Lake,  Michiga7i. — The  natural  outlet 
from  Portage  Lake  to  Lake  Michigan  was  not  navigable,  and  the  arti- 
ficial channel  was  made  at  a  point  a  mile  further  south,  where  the  inter- 
vening beach  was  narrower. 

The  project  authorized  in  1879  was  to  make  this  a  harbor  of  refuge 
with  an  entrance  300  feet  in  width  and  a  depth  of  18  feet. 

To  June  30, 1888,  there  has  been  expended  $81,719.07,  but  the  insuf- 
ficiency of  the  appropriation  towards  a  work  of  such  magnitude  has  left 
a  great  discrepancy  between  the  results  attained  and  those  sought. 
The  piers  are  but  half  built,  the  space  between  them  has  never  been 
fully  dredged,  and  from  lapse  of  time  and  exposure  the  works  are  in  a 
condition  requiring  partial  rebuilding. 

The  draught  of  water  is  insufficient  for  even  the  moderate  requirements 
of  the  locality,  and  a  channel  depth  of  9  feet  is  only  maintained  by  tie- 
qnent  and  considerable  dredging.  During  the  past  year  $2,240.88  was 
expended  for  this  purpose,  and  contract  has  been  made  to  spend  $5,000 
more  during  this  season,  holding  the  balance  remaining  for  further 
dredging  and  urgent  re))airs  in  the  spring  of  1890. 

For  the  year  ending  June  30, 1891,  it  is  considered  that  at  least  the 
north  pier  should  be  repaired  and  sand  fences  built  at  an  expense  of 
$6,500,  and  that  the  fourth  part  of  a  dredging  plant  of  tug,  dredge,  and 
two  scows,  amounting  to  $6,500,  with  four  months'  work,  costing  $4,200, 
should  be  provided  for.  These  items,  with  20  per  cent,  for  contingen- 
cies, will  make  the  total  amount  required  for  the  fiscal  year  ending  June 
30,  1891,  $20,600. 

The  reconstruction  of  the  south  pier  is  also  needful^  but  its  proper 
location  will  depend  upon  whether  the  present  project  is  adhered  to  or 
modified,  in  which  case  the  south  pier  could  advantageously  be  moved 
to  a  position  parallel  with  and  nearer  to  the  north  x)ier. 
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Jnly  1,1888,  amount  available t7d0.93 

AmoaDt  appropriated  by  act  of  Aagost  11,1888 10,000.00 

10, 780. 93 
July  1, 1889,  amoaDt  expended  during  fiscal  year,  exclosiTe  of 

liabilities  outstanding  July  1, 1888 $2,036.88 

July  1,  1889,  outsUnding  liabilities #..-.  204.00 

July  1, 1889,  amount  covered  by  existing  contracts 4, 981. 47 

7,222.35 

July  1, 1889,  balance  available 3,558.58 

(Amouut  (estimated)  reonired  for  completiou  of  existing  project 97, 360. 00 
Amount  that  can  be  orontably  expended  in  fiscal  year  ending  June  30, 1891    20,  GOO.  00 
Submitted  in  compliauce  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  K  K  3.) 

4.  Harbor  of  Manistee^  Michigan. — Prior  to  the  United  States  taking 
charge  of  the  improvement  a  channel  depth  not  exceeding  8  feet  had 
been  obtained  by  the  construction  of  slab  piers  to  condne  the  chaoDe). 
The  project  of  1807,  modified  in  1870  and  1874,  was  designed  to  increase 
this  depth  to  12  feet. 

The  expenditures  to  June  30,  1888,  aggregated  $230,786.51,  and  re- 
sulted in  a  channel  with  a  nearly  uniform  depth  of  14  feet  and  15  feet 
between  the  piers,  and  an  entrance  width  of  180  feet.  Above  the  piers 
to  the  town  of  Manistee,  about  1|  miles,  the  depth  is  reduced  to  11^ 
to  12  feet. 

The  piers  are  in  fair  condition,  but  the  pile-revetment  prolonging  tb'em 
shoreward  is  in  need  of  rebuilding  above  the  water. 

The  expenditures  for  the  past  fiscal  year  were  $1,050.94,  inclnding 
$500  as  part  payment  for  a  survey  steamer  for  the  general  service  of 
the  harbors  in  the  East  Lake  Michigan  district.  Oontract  has  been 
made  for  the  construction  of  two  additional  cribs  in  the  south  pier  which 
are  well  under  way  and  will  shortly  be  completed.  With  the  remaining 
balance  it  is  proposed  to  make  repairs  to  the  piers  and  dredge  in  the 
channel  when  needed. 

For  the  year  ending  June  30, 1891,  an  appropriation  of  $19,400  ia  rec- 
ommended for  repairing  the  north  pile  revetment,  for  one-fourth  the 
cost  of  a  dredging  plant,  and  to  do  two  months  of  dredging  in  the 
river  channel. 

July  1, 1888,  amount  available $7,213.49 

Amount  appropriated  by  act  of  August  11, 1888 10,000.00 


July  1, 1889,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,1888 $795.94 

July  1,1889,  outstanding  liabilities 255.00 

July  1, 1889,  amount  covered  by  existing  contracts 9, 331. 00 


17, 213. 49 


10,381.94 


July  1, 1889,  balance  available 6,831.55 


Amount  (estimated)  required  for  completion  of  extstins  project 72, 532. 50 

Amount  tnat  can  be  profitably  expended  in  fiscal  year  ending  June 30, 1891  19, 400. 00 
Submitted  in  compliance  witb  tbe  reqnirementsof  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  K  K  4.) 

5.  Ludington  Harbor^  Michigan. — ^The  original  entrance  made  by  re- 
vetting with  slabs  the  nataral  drain  from  the  Pere  Marqnette  Lake 
into  Lake  Michigan  was  narrow,  with  depth  not  exceeding  7  feet. 
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The  1867  project  was  to  increase  the  depth  to  12  feet  and  the  width 
to  200  feet.  A  later  project  in  January,  1885,  proposed  to  convert  the 
entrance  into  a  '^  harbor  of  refuge/'  by  widening  it  to  400  feet  and  deep- 
ening the  channel  to  18  feet  Under  the  original  project  the  amount 
expended  to  June  30, 1888,  was  $237,057.19. 

The  north  pier  projects  700  feet  and  the  south  pier  1,000  feet  into  the 
lake;  the  width  between  them  is  200  feet  and  the  channel  depth  about 
13  feet,  needing  occasional  dredging  to  maintain  it.  The  piers  are  in 
fair  condition,  needing  redecking,  refilling,  and  minor  repairs.  The  re- 
vetments on  both  sides  need  considerable  repairs,  and  particularly  meas- 
ures to  prevent  the  passage  of  sand  through  them  into  the  channel. 

During  the  past  fiscal  year  the  principal  expenditure  has  been 
$4,434.38,  $2,500  of  which  was  for  the  part  purchase  of  a  survey 
steamer  for  general  use  in  connection  with  the  works  on  the  east  shore 
of  Lake  Michigan. 

Under  the  project  of  1885,  above  referred  to,  title  to  the  strip  of  sand- 
beach  adjacent  to  the  present  south  pier  has  been  vested  in  the  United 
{States  preparatory  to  the  construction  of  the  new  south  pier  200  feet 
further  south,  but  the  details  of  the  project  have  provisionally  been 
modified,  so  as  to  begin  the  construction  of  the  new  south  pier  opposite 
to  the  terminus  of  the  present  one  and  connect  them  by  a  wing-pier. 
Contract  has  been  made  for  the  construction  of  ten  new  cribs  on  the 
north  pier  and  seven  on  the  south  pier,  the  work  to  continue  during  the 
present  and  ensuing  seasons.  The  balance  on  hand  is  sufficient  to  con- 
struct the  then  remaining  six  cribs  on  the  sputh  pier,  completing  them 
both,  as  well  as  providing  for  the  needful  expenditures,  for  which  rea- 
son no  additional  appropriation  for  the  fiscal  year  1890-'91  is  asked. 

July  1,  1888,  amomit  available $55,377.81 

Amount  appropriated  by  aot  of  Anin^Bt  11,  1888 60, 000. 00 

115, 377. 81 
July  1, 1889|  amount  expended  during  fiscal  year,  exclusiye  of 

liabilities  outstanding  July  1,  1888 $4,146.38 

July  1,  1889,  outstanding  liabilities 288.00 

July  1, 1889,  amount  covered  by  existing  contracts 55, 769. 87 

60,204.25 

July  1,  1889,  balance avaUabie 55,173.56 

(See  Appendix  K  K  5.) 

6.  Fentwater  Harbor  j  Michigan. — Prior  to  1866  the  outlet  of  Pentwater 
Lake  into  Lake  Michigan  had  been  improved  at  local  expense  by  piers 
and  revetments  of  slabs,  the  channel  being  about  75  feet  in  width  and 
navigable  to  a  depth  of  about  4  feet.  The  project  of  18G6  propoi^ed  to 
widen  the  entrance  to  150  feet  and  a  channel  depth  of  12  feet.  The 
amount  expended  to  June  30, 1888,  was  $212,605.22,  and  as  constructed 
the  north  pier  projects  660  feet  and  the  south  pier  550  feet,  with  revet- 
ments 1,500  feet  long  on  eachside  of  the  cut.  The  width  between  the  piers 
is  150  feet  and  the  depth  ranges  from  9  to  12  feet.  The  deficiency  in  the 
channel  depth  is  owing  to  the  constant  accessions  of  sand  from  Lake 
Michigan  into  tlie  mouth  and  through  and  over  the  piers  and  revet- 
ments, especially  in  the  vicinity  of  the  beach. 

The  south  pier  and  the  outer  400  feet  of  the  north  pier  are  in  good 
condition,  but  the  remainder  of  the  north  pier  and  all  the  revetments 
are  decayed  and  open  to  the  movement  of  sand  and  water. 

The  expenditures  during  the  last  fiscal  year,  $1,524.66,  were  mainly 
for  material  for  repairs. 


• 
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Contract  was  made  for  dredging  the  channel  12  feet  deep  for  a  width 
of  48  feet,  and  the  work  is  now  in  progress. 

Contract  was  also  made  for  the  construction  of  a  crib  at  the  end  of 
the  Boath  pier,  which,  on  July  1,  was  buUt  to  the  thirteenth  course. 
Its  construction  will  still  leave  four  cribs,  or  200  feet,  to  be  added  to  t  be 
south  pier  to  complete  the  project,  but  there  is  open  water  in  front 
of  the  entrance,  and  the  condition  ot  the  channel  and  protective  works 
is  so  unsatisfactory  that  it  is  considered  imperative  to  sheet-pile  «nd 
otherwise  protect  them  against  sand  drift  and  filtration.  The  cost  of 
this,  with  part  payment  for  and  service  of  a  dredging  plant,  will  be 
$20,800. 

July  1,  1888,  amount  available $5,214.78 

Amount  appropriated  by  act  of  August  11,  1888 8,000.00 

13, 214. 76 

July  1,  1889,  amonnt  expended  during  fiscal  year,  exolasive  of 

liabUities  outstanding  July  1,  1888 $1,368.66 

July  1,  1889,  outstanding  liabilities 156.00 

July  1, 1889,  amount  covered  by  existing  contracts 9, 192.09 

10, 716-  75 

July  1,  1889,  balance  available 2,4l>a03 

{Amount  (estimated)  reqnircd  for  completion  of  existiuj^  project 37,  OOiK  00 

Amount  that  can  be  profitably  expended  in  fiscal  vear  ending;  June  30, 1891  21, 000.  W 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  Itm  and  1867. 

(See  Appendix  K  K  6.)  • 

7.  White  River  Harbor^  Michigan. — In  its  original  condition  White 
Lake  discharged  into  Lake  Michigan  through  a  narrow  and  tortuoQ8 
outlet  three-fourths  of  a  mile  north  of  the  present  entrance.  Prior  to 
1800  an  attempt  had  been  made  by  local  interests  to  deepen  the  old  oat- 
let  by  the  construction  of  slab-piers,  and  a  depth  of  5  feet  was  obtained. 
The  project  of  18G6  called  for  the  construction  of  a  straight  passage  200 
feet  wide  with  a  channel  depth  of  12  feet,  and  located  the  new  entrance 
to  the  southward,  where  the  sand  beach  separating  the  two  lakes  wa8 
narrower  and  the  water  deep  on  both  sides. 

The  expenditures  to  October  30, 1888,  amounted  to  $244,924.94.  The 
north  pier  projects  450  feet  in  the  lake  with  1,050  feet  of  revetment  on 
the  banks  of  the  cut,  and  the  south  pier  700  feet  with  1,150  feet  of  re- 
vetment. The  width  between  the  piers  is  200  feet,  but  owing  to  the 
absence  of  any  useful  current  in  the  channel,  and  Uie  constant  aoces- 
sions  of  sand  from  both  lakes  and  from  the  shores  through  and  over 
the  permeable  piers  and  revetments,  constant  dredging  is  required  to 
keep  it  deep  enough  to  serve  the  navigation  interests.  This  spring, 
with  the  lake  a  foot  below  the  normal  level,  but  7  feet  could  be  carried  in. 

The  outer  350  feet  of  the  south  pier  needs  partial  decking  and  refill- 
ing, but  is  in  good  condition.  The  inner  portion  of  the  south  pier,  as 
well  as  the  entire  north  pier  and  all  the  revetments,  consist  of  pile- work, 
through  which,  and  the  loose  filling,  water  and  sand  pass  into  the 
channel.  Oonsiderable  portions  of  the  exposed  timber  work  also  need 
repair  and  partial  rebuilding.  During  the  past  fiscal  yeac  extensive 
repairs  were  made  to  about  700  feet  of  the  north  pier,  which  was  also 
partially  refilled  with  edgings  ballasted  with  stone,  and  contract  was 
made  for  the  delivery  of  additional  material  for  repairs  to  the  south  pier 
and  the  north  revetment.  Contract  was  also  made  to  dredge  the  chan- 
nel 6  to  12  feet  for  the  relief  of  navigation.  The  work  began  in  April 
and  continued  to  June,  makiug  a  channel  48  feet  wide  and  12  feet  deep. 
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The  expenditures  for  the  year  were  $4,473.68. 

For  the  eosaing  fiscal  year  measares  should  be  taken  to  protect  the 
channel  from  the  intrusion  of  sand  by  sheet-piling  and  securing  both 
piers  and  revetments  with  partial  refilling,  redecking,  etc.,  which,  with 
a  sum  sufficient  for  part  payment  for  the  services  of  a  dredging  plant, 
will  cost  about  (25,500. 

To  stop  the  encroachment  of  the  shoal  in  the  lake  northward  of  the 
north  pier,  which  is  forcing  its  way  across  the  entrance,  two  new  cribs 
sliDuld  be  added,  extending  it  100  feet,  but  leaving  it  still  three  cribs, 
or  150  feet,  short  of  its  originally  projected  extension.  The  cost  of  the 
two  cribs  will  be  about  $11,000,  and  with  10  per  cent,  added  for  con- 
tingencies, etc,  the  total  estimate  for  the  year  ending  June  30, 1891,  is 
$42,000. 

Jaly  1,  1888,  amount  available |2,575.06 

Amount  appropriated  by  act  of  Augatt  11,  lti88.. 10,000.00 

12,575.06 
Jaly  1, 1889,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1»88 $4,291.66 

July  1,  1889,  dutstanding  liabilities 1H2.00 

July  1, 1889,  amount  covered  by  existing  contracts... 3, 82(i.  46 

■  ■  8, 300. 14 

July  1, 1889,  balance  available 4,274.92 

(Amount  (estimated)  required  for  completion  of  existing  project 65,225. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,1891    42, 000. 00 
Submitted  in  compliance  with  requirements  of  seelions  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  K  K  7.) 

8.  Muskegon  Harbor ,  Michigan  — Prior  to  improvement  by  the  United 
States,  slab-piers  and  revetments  had  been  built  at  the  outlet  of  Mus- 
kegon Lake  and  Kiver  into  Lake  Michigan,  with  the  result  of  securing 
13  feet  of  water  between  them,  but  a  bar  with  7  feet  on  it  existed  in 
front  of  the  entrance,  which  as  constructed  was  only  175  feet  in  width. 
The  project  of  1866  took  the  work  at  this  stage,  and  with  subsequent 
modifications  in  1869, 1873, 1881,  and  1884  sought  to  provide  a  naviga- 
ble channel  of  such  depth  as  could  be  obtained  by  extending  the  piers 
to  17  feet  in  the  lake,  and  to  widen  the  entrance  to  300  feet. 

The  amount  expended  to  June  30, 1888,  was  $232,635.82.  The  north 
pier  projects  into  the  lake  1,050  feet  and  has  1,450  feet  of  shore  revet- 
ment. The  south  pier  projects  800  feet  with  some  1,500  feet  of  revet- 
ment. The  piers  generally  are  in  good  condition,  though  the  old  portion 
of  the  soath  pier  for  about  350  feet  from  shore  should  be  sheet-piled 
to  make  it  tight.  The  shore  revetments  of  slabs  are  in  bad  condition, 
and  quite  permeable  to  sand  and  water,  and  must  be  sheet-piled  their 
entire  length.  The  end  of  the  north  pier  proper  is  about  190  feet  from 
the  south  pier,  but  the  outer  detached  400  feet  of  north  pier  leaves  an 
entrance  width  of  900  feet ;  13^  feet  can  be  carried  through  the  chan- 
nel. 

During  the  past  year  the  expenditures  were  $3,909.98,  principally  for 
materials  to  be  used  in  repairs,  and  including  $1,000  in  part  payment 
for  a  survey  steamer  for  general  use  in  the  district. 

Contract  was  made  for  5  of  the  remaining  8  cribs  to  be  built  on  the 
south  pier,  and  these  are  in  course  of  construction.  Repairs  are  also  to 
be  made  to  both  piers  and  revetments  adja<^nt  to  the  shore-line. 

For  the  fiscal  year  ending  June  30,  1891,  the  south  pier  should  be 
completed  by  adding  the  remaining  three  cribs,  costing  $18,000.    The 
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3,000  feet  of  shore  revetments  should  be  sheet-piled  and  repaired  to  pre- 
vent injury  to  the  channel  by  the  passage  of  sand  through  theia,  at  a 
cost  of  $15,000.  A  dredging  plant  should  be  procured  for  the  use  of 
the  adjacent  works,  and  the  Muskegon  share  of  it,  including  two  months' 
service,  would  be  $8,600.  With  allowance  for  contingencies,  the  amoaut 
required  for  1891  is  $46,000. 

July  1, 1888,  amouDt  available f  1,364, 18 

Amoant  appropriated  by  act  of  Angnst  11,  1888 45,0O0.0U 

46,364.  IH 
July  1, 18H9,  amonnt  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,1888 $3,789.98 

July  1, 1889, outstanding  liabilities 120.00 

July  1, 1889,  amount  covered  by  existing  contracts 26, 015. 99 

30,525.97 

July  1, 1889.  balance  available 15,838.21 

Amount  (estimated)  required  for  completion  of  existing  project 47, 075. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1891    46, 000. 00 
Submitted  in  compliance  with  reqairement«  of  sections  2  of  river  |uid 
harbor  act«  of  1866  and  1867. 

(See  Appendix  K  K  8.) 

9.  Orand  Haven  Harbor ^  Michigan. — Grand  River  is  a  stream  of  con- 
siderable volume,  and  in  its  natural  condition  maintaineil  a  variable 
entrance  channel  of  8  or  9  feet.  Prior  to  1866,  when  the  United  States 
took  charge  of  the  work,  a  pier  and  shore  revetment  had  been  baiit  on 
the  south  side,  for  the  benefit  of  the  lumber  interests  and  the  Detroit 
and  Milwaukee  Railroad,  which  had  its  terminus  inside  the  mouth,  op- 
posite Grand  Haven.  The  project  of  1866  proposed  to  secure  18  feet  of 
water,  with  an  entrance  width  of  400  feet,  at  an  estimated  cost  of 
(350,000.  As  the  work  advanced  it  was  found  that  entrance  depths  of 
13  and  14  fe^t  were  obtained,  but  that  the  shoal  outside  the  pier,  con- 
sisting of  material  accumulated  at  the  mouth  of  the  river  by  the  action 
of  the  stream  and  the  lake  storms  and  currents  often  obstructed  the 
mouth  so  as  to  hinder  navigation.  In  1880  the  project  was  enlarged  to 
provide  for  greater  pier  extension  and  shore  revetment,  at  an  addi- 
tional cost  of  about  $300,000,  making  the  total  cost  of  the  project  abont 
$650,000,  subject  to  needed  repairs  during  time  consumed  in  oonstmc- 
tion.    To  June  30, 1888,  $513,458.98  had  been  expended. 

The  north  pier  projects  1,000  feet  and  the  south  pier  1,350  feet  into 
the  lake,  with  1,850  feet  of  shore  revetnent  on  the  north  side,  and  3,950 
feet  of  shore  and  channel  revetment  on  the  south  side.  The  entrance 
is  400  feet  in  width,  and  14^  and  15  feet  can  be  carried  in  over  the  outer 
bar  with  depths  of  3  to  4  fathoms  between  the  piers  and  protected  por- 
tions of  the  river.  The  north  pier  lacks  750  feet  of  its  proposed  exten- 
sion, and  1,500  feet  of  shore  revetment,  and  the  south  pier  550  feet  of 
projection. 

The  works  are  in  good  condition  generally,  although  the  south  revet- 
ment needs  considerable  repairs  and  partial  rebuilding,  and  the  north 
revetment  should  be  extended  about  1,500  feet  to  complete  the  shore 
protection  on  that  side.  During  the  year  ending  June  30, 1889,  contract 
was  made  for  an  extension  of  the  north  pier  by  three  cribs,  equal  to  150 
feet,  on  pile  foundation,  and  repairs  have  been  made  to  the  south  re- 
vetment.   These  works  are  still  in  ])rogre8s. 

The  expenditures  to  June  30,  1889,  amount  to  $7,778  85,  including 
$1,000  part  payment  for  a  survey  steamer  for  general  service  in  the 
district.     The  current  balance  of  $4,500,  after  paying  for  repairs,  etc., 


BIYEB   AND   HARBOR   IMPROVEMENTS.  301 

in  progress,  will  be  in  part  used  to  construct  sand  fences  on  the  north 
and  south  beaches,  and  the  remainder  held  to  meet  requirements  next 
spring. 

For  the  fiscal  year  ISQO^'Ol  $76,000  will  be  required  to  provide  for 
the  construction  of  ten  new  cribs,  extension  of  north  revetment,  part 
purchase  and  use  of  dredging  plant,  and  minor  items.  The  ten  cribs 
would  be  placed,  four  on  the  south  pier  and  six  on  the  north,  represent- 
ing about  one  fair  season's  work  under  one  contract,  and  their  construc- 
tion would  still  leave  thirteen  cribs  to  be  built,  six  on  the  north  and 
seven  on  the  south  pier.  Attention  is  invited  to  the  favorable  condi- 
tions existing  at  Grand  Haven  for  the  formation  of  a  capacious  and 
safe  harbor  for  both  local  and  general  uses,  and  to  the  beneQcial  results 
that  have  been  thus  far  attained  by  the  partial  completion  of  the  proj- 
ect. 

July  1,  1888,  amount  available $10,907.17 

Amount  appropriated  by  act  of  August  11, 1888 25,000.00 

• 

35, 907. 17 
July  1,  1889,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1888 |7,396.85 

July  1,  1889,  outstanding  liabilities 382.00 

July  1,  1889,  amount  covered  by  existing  contracts 19, 647. 04 

27,425.89 

July  1,  1889,  balance  available 8,481.28 

«  —  'i      ' ' 

(Amount  (estimated)  required  for  completion  of  existinf^  project 103, 404. 32 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1891    75, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  K  K  9.) 

10.  Black  Lake  Harbor^  Michigan. — ^Prior  to  1866  the  citizens  of  Hol- 
land, situated  on  Black  Lake,  desiring  access  to  and  from  Lake  Michi- 
gau,  o])ened  an  artificial  outlet  and  revetted  it  with  brush  and  crib 
constructions,  but  the  5^footbarin  front  proved  a  formidable  obstacle. 
Under  the  Government  project  of  1866  the  old  piers  were  extended  to 
GOO  feet  and  780  feet  into  the  lake,  and  now  terminate  in  12  or  15  feet 
of  water  with  Rtill  better  depths  immediately  beyond  them.  Between 
the  ]>iers,  however,  the  channel  has  always  been  more  orlesH  obstructed 
with  sand  blown  or  driven  in  by  wind  and  waves,  and  the  inadequacy 
of  the  revetments  to  prevent  the  passage  of  sand  through  them  has 
constantly  counteracted  the  service  of  the  dredge.  There  is  no  current 
ill  the  channel,  or  rather  the  movement  ia  as  often  in  one  direction  ^y 
the  other. 

The  piers  are  200  feet  apart,  and  the  greater  part  of  the  entrance  has 
10  and  12  feet  of  water,  the  obstructions  lying  between  the  shore  lines 
and  the  end  of  the  piers. 

The  cost  of  the  work  to  June  6, 1888,  was  $257,091.50. 

Duriug  the  past  fiscal  year  repairs  were  made  nearly  to  the  limit  of 
the  funds  then  on  hand,  $7,052.34,  but  to  secure  a  navigable  depth  the 
inner  portions  of  the  piers  and  theentire  length  of  shore  revetment  must 
be  sheet-piled  and  otherwise  made  sand-tight,  so  that  future  dredging 
may  be  of  some  effect.  If  navigation  ia  to  be  kept  open  the  measures 
indicated  are  necessary,  and  the  provisional  estimate  for  the  fiscal  year 
1891,  including  sand-fences,  sheet  piling,  and  minor  repairs,  stone  filling, 
etc.,  and  the  part  ]>urchase  and  three  months'  use  of  dredging  plant,  with 
allowance  for  contingencies  and  superintendence,  amounts  to  $23,500. 
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July  1,  1888,  arnonnt  available t2,M3.8l 

Amount  appropriated  by  act  of  August  11,  18d8 5,000.00 

7.  S23. 81 

July  1, 1889,  arnonnt  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  lb88 7,05^.34 

July  1, 1889,  balance  available 471.47 

i  Amountthatoan beprofitablyexpeudedin fiscal yearendinsJnneSO,  1891     23, 500. 00 
2  Subuiittetl  in  compliance  with  requirements  oc  sections  *Jof  river  and 
(     harbor  acts  of  IbGiS  and  1867. 

(See  Appendix  E  E  10.) 

11.  Saugatuck  Harbor^  Michigan, — The  original  slab-piers  at  the  month 
of  the  Kalamazoo  Eiver  were  built  by  subscription,  and  the  available 
depth  was  7  feet. 

The  entrance  was  examined  in  1867,  and  the  project  for  its  improve- 
ment provided  for  the  repair  and  strengthening  of  the  old  piers  and  the 
construction  of  channel-revetments  on  both  banks,  especially  the  south 
or  concave  side  of  the  stream,  with  the  intention,  if  practicable,  of  deep- 
ening the  draught  to  10  feet.  It  was  found,  however,  some  years  Binee, 
that  the  appropriations  for  the  work  were  Insufficient  to  contend  against 
the  unusual  natural  difficulties  of  the  situation,  and  constructioD  work 
was  practically  suspended  in  1876,  since  when,  with  the  exception  of  a 
portion  of  the  north  revetment,  the  expenditures  have  been  for  repairs 
and  dredging. 

The  total  expenditures  to  June  30,  1888,  were  $134,455.63,  and  for  tlie 
past  fiscal  3'ear,  $543.25. 

At  the  present  time  8^  feet  can  be  carried  over  the  bar^  and  8  feet  to 
Saugatuck,  3^  miles  up  the  river.  The  piers  project  200  feet  into  the 
lake,  and  the  south  revetment  has  a  length  of  3,650  feet,  reaching 
around  the  lower  bend  of  the  river.  The  works  are  on  piles,  and  the 
filling  has  generally  sunk  into  the  bottom,  permitting  the  flow  of  water 
through  them,  in  addition  to  which  the  upper  portions  are  rotting  with 
age  and  exposure. 

The  river  has  considerable  natural  capacity,  and  if  thoroughly  pro- 
tected against  the  accumulation  of  sand  that  reaches  it  from  the  broad 
'  naked  expanse  lying  between  it  and  the  lake  could,  by  the  extension  of 
the  piers  and  the  construction  of  sand  tight  revetments  and  other  sand 
defenses,  be  made  to  carry  a  10  or  12  foot  navigation. 

July  1, 1888,  amount  available... $983,37 

Amount  appropriated  by  act  of  August  11,1888 5,000.00 

^  5,083.37 

July  1, 1889,  amount  expended  during  fiscal  year  exclusive  of 

liabilities  outstanding  July  1,1888 $543.25 

July  1, 1889,  amount  covered  by  existing  contracts... 1,871. 70 

2, 414. 96 

July  1,1889, balance  available • 3,568.42 

(See  Appendix  K  K  11.) 

12.  South  Haven  Harbor^  Michigan. — Prior  to  improvement  by  the 
United  States,  the  citizens  of  South  Haven  had  sought  to  protect  the 
mouth  of  Black  River  by  the  construction  of  piers  and  revetments, 
and  the  entrance  was  made  with  a  width  of  85  feet  and  a  depth  of  7 
feet,  with  9  or  10  feet  on  the  bar  outside.  The  project  of  1866,  as  mod- 
ified and  extended  in  1869  aad  1872,  provided  for  an  entrance  width  of 
180  feet  and  a  navigable  depth  of  12  feet. 
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To  Jane  30, 1888,  the  total  expended  was  $181,980.05. 

The  piera  projected  respectively  800  feet  and  900  feet  into  the  lake,  with 
800  and  950  feet  of  channel-revetment.  The  bar  ontside  had  12  to  12A 
feet  of  water,  but  between  the  piers,  and  particularly  in  the  vidoity  of 
the  shore-line,  as  in  nnmeroas  similar  cases,  the  navigable  depth  was 
reduced  for  a  distance  of  aboat  300  feet  to  8  and  10  feet  by  the  accumu- 
lation of  sand  moved  by  winds  and  waves.  The  works  in  general  are 
in  fairly  good  condition,  but  the  inner  piers  and  revetments  of  slabs 
and  piles  permitted  sand  to  flow  over  and  through  them,  and  the  inner 
end  of  the  north  revetment  for  about  400  feet  n^ded  rebuilding.  T^ 
outer  crib  of  the  north  pier  also  had  been  seriously  damaged  and  cut 
down  by  ice  and  collisions.  The  expenditures  for  the  past  fiscal  year, 
$1,167.22,  were  mainly  for  dredging.  Six  thousand  cubic  yards  were 
taken  out  in  May,  1889,  opening  the  channel  to  12  feet  for  a  width  of 
24  feet.  Further  dredging  had  to  be  deferred  to  nieet  equally  urgent 
demands  from  the  other  harbors. 

To  maintain  the  channel  depth  of  10  and  12  feet,  of  which  the  harbor 
is  easily  capable^  the  inflow  of  sand  must  be  checked  to  reduce  the 
amount  of  dredging  annually  required.  For  this  purpose  it  is  estimated 
that  $21,500  will  be  needed  to  sheet-pile  the  inner  piers  and  revetments, 
construct  sand-fences,  and  partly  purchase  and  use  a  suitable  dredging 
plant  for  the  service  of  this  and  the  immediately  a<^*acent  harbors. 
Until  these  provisions  shall  have  been  made,  the  question  of  pier  ex- 
tension should  be  deferred. 

July  1, 1888,  amount  available .,         $19.95 

Amount  appropriated  by  act  of  August  11,  1888 10,000.00 

10,019.95 
Jaly  1, 1889,  amount  expended  during  ^scal  year,  exclusive  of 

liabilities  outstaflfeing  July  1,  1888 $1,167.22 

July  1,  1889,  amount  covered  by  existing  contracts 5, 837. 08 

7, 004. 30 

July  1,  1889,  balance  available 3,015.65 

{Amount  restlmated)  required  for  completion  of  existing  project 21 ,  500. 00 
Amount  that  can  be  profitably  oxpendedin  fiscal  year  ending  JuneSO,  1891    21, 500. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  K  K  12.) 

13.  8t.  Joseph  Harbor  J  Michigan. — The  original  condition  of  the  en 
trance  can  not  now  be  ascertained  from  the  records.  The  outflow  of  the 
combined  St.  Joseph  and  Paw  Paw  rivers  discharged  into  Lake  Michi- 
gan across  a  broad  stretch  of  sand  beach,  with  correspondingly  shallow 
and  variable  channel  widths  and  depths.  The  improvement  was  begun 
by  the  United  States  in  1836  by  confining  the  flow  to  a  width  of  240 
feet  between  piers  projecting  into  the  lake.  In  1863  the  official  sketch 
shows  a  depth  of  12  feet,  reducing  to  9  feet  in  the  Upper  Basin. 

The  present  project,  as  approved  in  1866  and  modified  in  1874  and 
1875,  is  to  increase  the  entrance  depth,  if  practicable,  to  16  feet,  and 
carry  13  feet  to  Benton  Harbor  by  means  of  a  straight  cut  100  feet  wide, 
with  revetted  banks,  and  a  wing-dam  at  the  lower  end.  •<- 

The  amount  expended  from  1836  to  June  30, 1888,  was  $341,607.9(1. 
The  bar  outside  the  entrance  had  15  feet  upon  it;  between  the  piers 
the  depth  varied  from  22  feet  to  18  feet,  and  near  the  Chicago  and  West 
Michigan  Bailroad  Bridge,  12  feet.  The  lower  portion  of  the  Benton 
Harbor  Oanal  is  but  80  feet  wide,  and  should  be  widened  to  100  feet. 
The  depth  in  the  canal  was  10  and  11  feet 
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The  amoant  expended  daring  the  year  ended  Jone  30,  1889,  was 
$6,298.41. 

The  south  pier  was  decked  and  repaired,  the  Benton  Harbor  Canal 
dredged  to  13  feet  deep  with  a  width  of  25  to  28  feet,  and  the  13-foot 
channel  continaed  to  deep  water  between  the  piers  with  a  width  of  75 
feet. 

A  pile  wing-dam  to  connect  the  inner  end  of  the  north  pier  with  the 
shore  for  the  protection  of  the  pier  and  the  Life-Saving  Station,  was 
nearly  completed  at  the  close  of  the  year. 

For  the  year  ending  Jane  30, 1891,  it  is  estimated  that  835,000  will 
be  required  to  widen,  revet,  and  deepen  the  Benton  Harbor  Gaual, 
dredge  the  lower  channel,  repair  the  piers,  and  in  part  parchase  a  dredg- 
ing plant  for  the  use  of  contiguous  harbors. 

July  1,  1888,  amount  available S505. 10 

Amount  appropriated  by  act  of  August  11,  1888 12,000,00 

12, 605. 10 
July  1. 1889,  amount  expended  ducing  fisoal  year,  exclusive  of 

liabilities  outstanding  July  1,  1888 $5,517.44 

July  1,  1889,  outstanding  liabilities 781.00* 

July  1,  1889,  amount  covered  by  existing  contracts 2, 895. 2*2 

9, 193. 66 

July  1,  1889,  balance  available 3,  .311. 44 

L  Amoant  tbat  can  be  pro6tably  expended  in  fiscal  year  ending  June  30, 1891    35, 000.00 
2  Submitted  in  complinr^.ce  with  requirements  of  sections  ^  of  river  and 
(      harbor  acts  of  1866  and  1867. 

(See  Appendix  K  K  13.) 

.  14.  8L  Joseph  RiveVj  Michigan. — The  act  of  August  11, 1888,  appro- 
j)riated  $2,500  for  the  improvement  of  the  river  betweea  its  mouth  and 
Berrien  Springs. 

In  its  natural  condition  the  river  is  obstructed  by  sand  and  gravel- 
bars,  drift  logs,  etc.,  affording  a  depth  of  about  2  feet  at  low  stages. 

It  is  proposed  during  the  present  season  to  deepen  this  to  3  feet  at 
the  obstructed  points  by  the  removal  of  bars  and  the  construction  of 
low  dams  of  brush  and  stone. 

If  the  work  is  to  be  continued,  an  appropriation  of  $1,000  sbould  be 
made  for  the  year  ending  June  30, 1891. 

Amount  appropriated  by  act  of  August  11,  1888 $2,  .500. 00 

July  1,  1889,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outetanding  July  1,  1888 $16.48 

Julv  1,  1889,  amount  covered  by  existing  contracts 250. 00 

266. 48 

July  1,  1889,  balance  available 2,2:{3..'V2 


1 


Amount  thatcan  be  profitably  ezpendedin  fiscal  year  ending  JnneSO,  1891       1,(H)0. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1«66  and  1867. 

(See  Appendix  K  K  14.) 

15.  Michigan  dtp  Harbor^  Indiana — Outer  Barbar, — This  work  was 
]>rojected  in  1870  and  begun  in  1872,  for  the  pur|>ose  of  constructing  a 
liarbor  of  refuge,  exterior  to  the  "  Inner  Harbor"  made  by  the  revetment 
and  pier  protection  of  the  entrance  to  Trail  Creek,  which  constitutes  the 
Michigan  City  Harbor  proper.  The  works  proposed  were  the  extension 
of  the  then  existing  west  pier,  the  construction  of  a  new  east  pier  1,400 
feet  eastward,  with  a  length  of  1,100  feet  into  the  lake,  and  a  breakwater 
1,400  feet  in  length,  connecting  with  the  east  pier  and  le^iving  uu  eu« 
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trance  of  210  feet  between  the  west  end  of  the  breakwater  and  the 
outer  end  of  the  west  pier  extended.  These  works  were  completed  in 
1884,  together  with  250  feet  of  an  additional  work  found  needful  to  pro- 
tect the  entrance  from  the  powerful  currents  past  the  mouth.  This 
work  projects  into  the  lake  at  right  angles  to  the  breakwater,  and  in 
1885  100  feet  additional  length  was  given  it. 

In  1882  it  was  found  that  the  then  existing  works  did  not  afford  that 
due  security  of  entrance  and  anchorage  that  were  needed  for  a  harbor 
of  refuge,  and  an  outer  breakwater  was  projected  with  a  length  of  2,000 
feet  beginning  at  a  point  400  feet  west  of  the  outer  end  of  the  break- 
water pier  and  calculated  to  furnish  an  anchorage  area  of  about  30 
acres. 

To  June  30, 1888,  the  expenditures  for  the  "  Outer  Harbor  "  aggre- 
gated about  $558,471.17,  the  exact  amount  depending  upon  a  full  ex- 
amination of  the  accounts,  due  to  the  fact  that  for  several  .years,  while 
the  work  was  in  progress,  the  appropriation  acts  failed  to  distinguish 
between  the  ** Inner''  and  "Outer"  harbors,  although  the  first  appro- 
priation for  the  "  Outer  Harbor,"  viz,  that  of  June  30, 1872,  was  spe- 
cifically for  that  work. 

During  the  past  year  the  expenditures  amounted  to  $18,054.51  to  pay 
for  two  new  cribs  placed  in  the  Breakwater  Pier  and  for  redecking  the 
west  pier,  which  is  now  in  good  condition.  The  breakwater  constitut- 
ing the  north  face  of  the  Outer  Basin,  the  early  portions  of  which  were 
built  in  1875,  is  now  in  a  condition  calling  for  early  and  extensive  re- 
pairs. The  east  pier,  built  of  piles,  is  quite  open  to  the  movement  of 
the  water,  and  large  quantities  of  sand  are  carried  into  the  "basin."  It 
should  be  made  tight  by  substantial  sheet  piling  on  the  outer  side,  re- 
filled, repaired,  and  redecked.  This  it  is  proposed  to  do  during  the  cur- 
rent fiscal  year. 

Oontract  was  made  in  March,  1889,  for  the  construction  of  thirteen  50- 
feet  by  30-feet  cribs  on  stone  foundation,  three  to  complete  the  "  Break- 
water Pier"  and  the  remaining  ten  to  begin  the  construction  of  the  "Outer 
Breakwater."  At  the  close  of  the  year  the  three  cribs  had  been  placed 
and  four  were  under  way. 

For  the  year  1891  $75,000  is  estimated  for  the  construction  of  ten  new 
cribs  for  the  "Outer  Breakwater,"  $10,000  for  a  tug  for  the  service  of 
the  harbor,  which  already  has  a  dredge  and  scows,  and  $1,000  for  dredg- 
ing near  the  outer  entrance.  The  total,  with  allowance  for  contingen- 
cies, etc.,  is  $95,000. 

July  1, 1888, amount  avttilable 120,903.83 

Amount  appropriated  by  act)  of  August  11,  1888 90,000.00 

110, 903. 83 
July  1,  1889,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,1888 $17,802.41 

July  1,  1889,  outetanding  liabilities -252.00 

July  1,  1889,  amount  covered  by  existing  contracts 57, 352. 41 

75,406.82 

July  1, 1889,  balance  available 35.497.01 

f  Amount  Teetimated)  required  for  completion  of  existing  project 329, 613. 50 

I  Amount  tnat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1891   95, 000. 00 
]  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  K  K  15.) 

Inner  harbor. — ^The  constrnction  of  the  harbor  was  begun  in  1836  and 
continued,  partly  at  the  cost  of  the  United  States  and  partly  of  Michi- 
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gan  Gity,  by  the  dredging  and  revetting  of  the  creek  and  the  baildiog 
of  piers  for  the  protection  of  the  entrance  from  the  lake. 

The  expenditures  prior  to  1866  for  the  purposes  indicated  amounted 
to  $166,203.92.  At  this  date  Congress  appropriated  •73,000  on  condi- 
tion that  it  should  be  shown  that  the  local  authorities  hsld  themselves 
expended  $100,000,  and  this  having  been  shown  to  be  the  case,  the  en- 
gineer in  charge  proposed  a  project  to  extend  the  piers  in  order  to  open 
a  channel  through  an  puter  bar  lying  across  the  entrance.  This  project 
was  later  extended,  both  to  include  an  additional  length  of  piers  and  a 
considerable,  extension  landward  of  the  portions  of  the  creek  to  be 
dredged  and  improved.  At  the  present  time  the  dredge  maintains  a 
channel  through  those  portions  of  the  creek  which  are  us^  for  business 
purposes. 

To  June  30, 1888,  the  expenditure  amounted  to  $93,896.43,  and  for  the 
past  fiscal  year  $5,305.73,  which  was  expended  in  taking  out  64,085  cu- 
bic yards  of  material  £rom  the  channel,  making  depths  varying  finom  15 
feet  in  the  lower  part  to  12  feet  in  the  upper. 

To  continue  dredging  work  during  the  fiscal  year  1891,  there  will  be 
needed  for  dredging,  $5,000 ;  for  a  new  dump-scow,  $2,500,  and  for  con- 
tingencies $1,500 ;  making  a  total  estimate  of  $9,000. 

Jnly  1,  1888,  amount  avail&ble $2,978.57 

Amount  appropriated  by  act  of  August  U»  1888 5,000.00 

7,978.57 
July  1, 1889|  amount  expended  during  fisoal  year,  exclasive  of 

liabiUties  outstanding  Jnly  1, 1888 $4,890.73 

July  1, 1889,  outstanding  liabiUties 415.00 

5,305.73 

July  1,  1889,  balance  available 2,672.84 


1 


Amountthatcau  beprofttablyexpendedlnfiscal  year  ending  Jnne30, 1891      9, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  E  E  15.) 


BXAMINATIONS  AND  SUBVEY  FOB  IMPBOYEMENT,  TO  COMPLY  WITH 
EEQUIBEMENTS  OF  THE  BIVEB  AND  HABBOB  ACT  OF  AUGUST  11, 

1888. 

The  reqaired  preliminary  examinations  of  the  following  localities  were 
made  by  the  local  engineer  in  charge,  Lientenant-Colonel  Mansfield,  and 
reported  by  him  as  not  worthy  of  improvement,  with  facts  and  reasons 
for  such  opinion.  The  Chief  of  Engineers  concurring  in  the  conclusions 
reached  in  these  instances,  has  given  no  instructions  to  make  further 
survey  with  the  view  to  their  improvement. 

1.  Saugatuck  Harbor^  Michigan^  to  obtain  channel  of  navigable  widths 
with  a  minimum  depth  of  15  feet  and  reconstructing  piers. — (See  Ap- 
pendix E  E  16.) 

2.  Orand  Biver^  Michigan,  from  Grand  Rapids  to  Lake  Michigan^  for 
channel  of  tuivigable  tcidth,  minimum  depth  of  10  feet. — (See  Appendix 
E  E  17.) 

It  appearing  from  the  report  of  the  preliminary  examination  made  by 
the  local  engineer  of  Petoskey  Harbor^  Michigan,  for  breakwater  and  har- 
bor of  refuge,  that  the  locality  is  worthy  of  improvement,  and  the  public 
necessity  therefor  being  apparent  from  the  facts  and  reasons  reported, 
which  are  concurred  in  by  the  Chief  of  Engineers,  Major  Ludlow  was 
charged  with  its  survey,  the  results  of  which  will  be  submitted  when 
received. 
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IMPROVEMENT  OP  ST.  MARY'S  RIVER — ^ENIiARGBMENT  OF  AND  OPER- 
ATING ST.  MARY'S  FALLS  CANAL — OONSTRUCTION  OF  HARBOR  OP 
REPUOE  ON  LAKE  HURON,  AND  IMPROVEMENT  OF  CERTAIN  HAR- 
BORS ON  LAKE  HURON  AND  OP  SAOINAW  RIVER — PRESERVATION 
OP  AND  OPERATING  ST.  CLAIR  FLATS  CANAL— IMPROVEMENT  OF 
GROSSE  POINT  CHAimEL  AND  OP  DETROIT,  CLINTON,  ROUGE,  AND 
BLACK  RIVERS. 

Officer  in  charge.  Col.  O.  M.  Poe,  Corps  of  Engineers,  with  Lieut.  H. 
P.  Hodges,  Corps  otEngineers,  under  hia  immediate  orders  until  August 
26,  ]888;  Lieut.  W.  B.  Craighill,  Corps  of  Engineers,  under  his  imme- 
diate orders  from  January  12  to  March  29, 1889,  afld  with  Lieut.  C.  S. 
Eich^,  Corps  of  Engineers,  under  his  immediate  onlers  since  April  10, 
1889. 

1.  8t  Mary's  Falls  Canal  and  River,  Michigan. — The  project  for  ob- 
taining a  navigable  channel  of  16  feet  depth  between  Lakes  Superior 
and  Huron  had  been  barely  completed  when  the  demands  of  commerce 
so  enormously  increased  that  the  work  of  obtaining  a  depth  of  20  feet 
throughout  was  undertaken,  with  the  full  sanction  of  both  legislative 
and  executive  authority. 

A  necessary  part  of  the  project  is  the  construction  of  a  new  lock  upon 
the  site  of  the  old  State  locks,  to  have  a  length  of  800  feet  between 
gates,  a  width  of  100  feet  throughout,  a  depth  of  21  feet  on  the  miter- 
sills,  and  a  single  lift  approximating  18  feet.  The  canal  is  to  be  deep- 
ened to  correspond.  The  estimated  cost  of  this  enlargement  of  the 
canal  system  is  $4,738,865,  for  the  details  of  which  see  pages  2220  et 
seq.  of  the  Annual  Report  of  the  Chief  of  Engineers  for  1887.  One 
million  dollars  has  ab^eady  been  appropriated,  and  contracts  have  been 
entered  into  for  the  excavation  of  the  lock-pit,  and  the  construction  of 
a  pier  in  front  of  Fort  Brady.  The  statistics  of  the  commerce  using 
the  canal  indicate  more  clearly  each  succeeding  year  the  urgency  for 
rapid  progress  in  the  improvement.  It  is  now  so  great  that  an  esti- 
mate of  $1,236,000  is  submitted  for  the  prosecution  of  the  work  during 
the  fiscal  year  ending  June  30, 1891,  iu  full  confidence  that  the  actual 
conditions  now  existing  will  justify  so  large  an  appropriation. 

The  aggregate  expended  on  this  work  to  June  30, 1^88,  was $134, 625. 93 

The  amount  expended  during  the  fiscal  year  ending  June  30, 1889,  was.      115, 705. 59 

Total  expenditures  to  June  30,  1889 250,331.52 

July  1,  1888,  amount  available  (but  covered  by  existing  contracts) 90, 968. 22 

Amount  appropriated  by  act  of  August  11,  1888 1,000,000.00 

1,090,968.22 
July  1, 1889)  amount  expended  during  fiscal  year,  exclusive 

of  liabilities  outstanding  July  1,  1^ |69,307,67 

July  1, 1889,  outstanding  fiabiUties 21,965. 44 

July  1,  1889,  amount  covered  by  existing  contracts 254, 753. 25 

346, 026. 36 

July  1,  1889,  balance  available 744,941.86 

{Amount  (  estimated)  required  for  completion  of  existing  project 3, 738, 865. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  3U, 
1891 1,236.000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  L  L  1.) 
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2.  Operating  a/nd  care  of  St.  Mary*s  Falls  Canalj  Michigan, — Daring 
the  fiscal  year  the  canal  was  open  to  navigation  two  hundred  and  thirty- 
two  days.  It  was  closed  for  the  winter  December  2, 1888,  and  opened 
April  15  for  the  season  of  1889. 

Eight  thousand  eight  hundred  and  thirty-two  vessels,  etc.,  represent- 
ing  a  registered  tonnage  of  6,213,494  tons,  and  carrying  6,932,203  tons 
of  freight  and  26,428  passengers,' passed  through  in  4,390  lockages. 

The  staple  articles  transported  were  1,854,527  tons  of  coal,  30,261 
tons  of  copper,  2,157,973  barrels  of  flour,  15,202,021  bushels  of  grain, 
3,414,859  tons  of  iron  ore,  59,052  tons  of  pig  and  manufactored  iroD| 
200,957  barrels  of  salt,  3,480  tons  of  silver  ore,  276,181,000  feet,  B.  M., 
of  lumber,  33,772  tous  of  building  stone,  2,014  tons  of  wool,  310  tons  of 
hides  and  349,345  tons  of  unclassifled  freight. 

The  expenditures  on  account  of  operating  and  care  for  the  fiscal  jear 
aggregated  $30,749.45  and  the  receipts  for  dry-docking  were  9124. 

The  estimated  amount  required  for  the  fiscal  year  ending  June  30, 
1890,  is  $43,200,  all  of  which  is  already  provided  for  by  indefinite  ap- 
propriation. 

(See  Appendix  L  L  2.) 

3.  Dry-dock  at  St,  Mary*s  Falls  Canal^  Michigan. — Owing  to  the  prog- 
ress made  in  the  excavation  for  the  new  lock  at  8t.  Mary's  Falls  Oanal, 
all  propositions  looking  towards  the  conversion  of  the  old  Soate  locks 
into  a  dry -dock  are  finally  disposed  of  and  need  not  again  be  referred  to. 

The  proposition  to  locate  a  dry-dock  in  immediate  proximity  to  the 
lockage  system  is  as  objectionable  as  ever;  but  if  it  should  be  decided 
to  be  so,  then  the  location  heretofore  referred  to,  at  the  eastern  end  of 
the  ai^a  transferred  from  the  Fort  Brady  military  reservation  to  the 
canal  reservation,  is  the  least  objectionable. 

But  the  construction  of  a  pier  in  front  of  the  Fort  Brady  reservation 
has  now  advanced  beyond  the  point  where  a  dry-dock  should  be  located, 
and  a  portion  of  this  work  would  have  to  be  removed,  thus  increasing 
by  $20,000  the  probable  cost  of  a  dry-dock,  and  the  estimate  therefor 
should  be  increased  accordingly. 

Amount  (estimated)  required  for  the  construction  of  a  dry-dock  at  the 
point  indicated,  $343,872. 

It  is  understood  the  State  of  Michigan  holds  $65,000  in  readiness  to 
transfer  to  the  United  States  for  the-  purpose  of  constructing  a  dry- 
dock  at  St.  Mary's  Falls  Canal. 

(See  Appendix  L  L  3.) 

4.  Hay  Lake  Channel^  St.  Marjfs  Eiver^  Michigan. — ^The  original  esti- 
mates tor  this  improvement  were  based  upon  a  project  for  a  channel 
300  feet  wide  and  17  feet  deep,  leaving  the  present  navigable  channel 
of  St.  Mary's  Eiver  at  Sugar  Island  lipids  (about  2^  miles  below  the 
canal),  through  these  into  Hay  Lake,  and  then,  by  way  of  the  Middle 
Neebish,  rejoining  the  present  navigable  channel  at  the  foot  of  Sugar 
Island,  thus  saving  a  distance  of  11  miles  and  obtaining  a  route  which 
can  be  so  marked  by  lights  as  to  be  navigable  at  night,  a  condition  im- 
practicable with  the  present  channel,  except  by  the  use  of  many  lights. 

The  estimated  cost  of  this  project  was  $2,127,292.  The  project  was 
subsequently  modified  to  increase  the  depth  to  20  feet,  the  estimated 
cost  being  $2,659,115,  subject  to  change,  however,  in  case  unexpected 
difficulties  are  developed  during  the  progress  of  the  work. 

The  amount  thus  far  appropriated  for  the  work  is  $975,000,  all  of  which 
has  either  been  expended  or  is  covered  by  existing  contracts,  except 
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$200,000,  which  is  reserved  under  the  proviso  of  that  item  of  the  river 
and  harbor  act  of  August  11, 1888,  by  which  the  appropriation  is  made 
for  this  improvement. 

The  work  is  progressing  well,  and  with  ample  appropriations  could 
be  pushed  with  great  energy.  The  length  of  the  route  is  sufficient  to 
admit  of  the  use  of  a  very  extensive  plant.  An  estimate  of  $500,000  is 
sufficient,  one-half  to  be  applied  at  Middle  ^eebish  and  the  other  half 
at  Sugar  Island  Bapids,  where  right  of  way  has  now  been  obtained. 

The  aggregate  expended  on  this  improvement  to  June  30,  1688,  was .  ^ . .  $394, 596. 44 
The  amount  expended  during  the  fiscal  year  ending  June  30, 1889,  was.      103, 172. 04 

Total  expenditure  to  June  30, 1889 497,768.48 

July  1, 1888,  amount  available  (but  covered  by  existing  contracts)  ....  73, 593. 44 
Amount  appropriated  by  act  of  August  11,1888 500,000.00 

573, 593. 44 

July  1,  1889,  amount  expended  during  the  fiscal  year,  exclu- 
sive of  liabilities  outstanding  July  1,  1888 $94. 219. 01 

July  1,  1889;  outstanding  liabilities 2,011.26 

Julyl,  1889,  amount  covered  by  existing  contracts 287,361.68 

383,591.95 

July  1, 1889,  balance  available 190,001.49 

{Amount  (estimated)  required  for  completion  of  existing  project 1, 684, 115. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,  1891 500,000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1666  and  1667. 

(See  Appendix  L  L  4.) 

5,  Harbor  at  Cheboygan,  Michigan. — ^Prior  to  undertaking  any  improve- 
ment at  this  harbor  only  6^  to  7  feet  of  water  could  be  carried  across 
the  bar  at  the  mouth  of  Oheboygan  Eiver. 

The  original  project  for  the  improvement,  adopted  in  1871,  contem- 
plated dredging  a  channel  200  feet  wide  and  14  feet  deep  through  the 
bar,  and  revetting  each  side  by  a  pile-pier  Experience  gained  during 
the  progress  of  the  work  already  done  leads  to  the  belief  that  the  piers 
can  be  dispensed  with,  with  consequent  reduction  of  cost  to  the  extent 
of  about  one-half  the  original  estimate. 

Subsequent  modifications  of  the  project  were  made  until,  as  it  now 
stands,  it  provides  for  a  channel  of  15  feet  in  depth,  and  generally  200 
feet  in  width  from  the  15-foot  curve  in  the  Straits  of  Mackinac  to  the 
State  Boad  Bridge. 

Five  thousand  two  hundred  and  sixty-four  dollars  and  seven  cents 
have  been  expended  upon  the  work  during  the  fiscal  year,  and  only 
about  16,500  cubic  yards  remain  to  be  excavated  to  complete  the  pro- 
jected channel.  It  is  expected  that  this  will  be  completed  before  De- 
cember 1, 1889,  leaving  the  appropriation  of  August  11, 1888,  untouched. 

Until  the  dredged  channel  begins  to  silt  up,  or  the  revetting  piers 
contemplated  in  the  original  project  of  1871  are  shown  to  be  necessary, 
no  further  work  is  proposed,  and  therefore  no  further  estimate  is  sub- 
mitted at  this  time. 

The  aggregate  expended  on  this  harbor  to  June  30,  1888,  was $116)  718. 64 

The  amonnt  expended  daring  the  fiscal  year  ending  Jane  30,  1889,  was. .        5, 264. 07 

Total  expenditures  to  June  30,  1889 123,982.71 


310        REPORT   OP   THE   CHIEF   OP   ENGINEERS,  IT.  8.  ARMT. 

July  1,  1888,  amount  available  (bat  covered  by  existing  oontraots) $14, 315.  IS 

Amount  appropriated  by  act  Angost  11, 1888 • 15,000.00 

29, 3ia  IS 

July  1, 1889,  amount  expended  during  the  fiscal  year,  exclusive 

ofliabilitiesoutstandinff  Julyl,  1888- $4,022.40 

July  1,  18  9,  outstanding  liabilities 641.67 

July  1, 1 889,  amount  covered  by  existing  contract 9, 051. 05 

14, 315. 12 

July  1,  1889,  balance  available 15,000.00 

(See  Appendix  L  L  5). 

6.  Harbor  at  Thunder  Bay^  Mich%gan,~-Vnov  to  the  commencement  of 
the  improvement  there  was  a  navigable  channel  from  the  bay  into  t^e 
river  of  12  feet  depth,  and  a  variable  width,  at  one  place  only  50  feet. 
The  original  project  for  the  improvement  of  this  harbor  was  adopted 
in  1876,  the  object  being  to  obtain  an  entrance  channel  from  the  bay 
into  the  river  of  navigable  width,  and  of  not  less  than  13  feet  in  depth. 
The  project  was  sabseqnently  modified  to  snch  an  extent  as  to  provide 
for  a  depth  of  14  feet. 

This  had  been  practically  accomplished  at  the  date  of  the  annual  re- 
port for  1884.  It  was  then  stated  that  the  improvement  was  of  each  a 
character  that  it  would  require  attention  from  time  to  time,  and  it  was 
recommended  that  sufficient  appropriation  be  made  to  render  available 
the  sum  of  $10,000  for  use  when  it  should  be  wanted.  This  was  not 
done  and  the  matter  remained  in  abeyance. 

Complaints  of  insufficiency  of  water  arise  firom  three  causes : 

(1)  Deterioration  of  depth  (due  to  deposit). 

(2)  A  low  stage  of  water  in  Lake  Huron. 

(3)  The  general  use  of  larger  vessels. 

This  was  the  condition  of  the  improvement  up  to  June  30,  1888,  np 
to  which  time  $15,002.22  had  been  expended  on  the  work,  and  $4,510.91 
remained  available.  The  river  and  harbor  act  of  August  11, 1888,  re- 
quired the  expenditure  of  this  balance  for  dredging,  and  a  contract  has 
been  let,  and  5,290  cubic  yards  excavated  up  to  the  close  of  the  fiscal  year. 

The  commerce  of  the  harbor  last  season,  as  reported  by  the  inspector 
of  dredging,  amounted  to  a  value  of  $5,529,651.  A  demand  for  a  16- 
foot  navigation  has  arisen  in  consequence,  and  is  well  worthy  of  con- 
sideration. 

To  fully  restore  the  14-foot  channel  will  require  an  additional  appro- 
priation of  $5,500.  To  increase  the  channel  depth  to  16  feet  will  require 
an  additional  appropriation  of  $30,000.  The  harbor  is  well  worthy  of 
the  latter  improvement. 

The  aggregate  expended  on  this  harbor  to  Jane  30, 1888,  was $14, 434. 38 

The  amount  expended  during  the  fiscal  year  ending  June  30,  1889,  was.. . .      2, 232. 72 

Total  expenditure  to  June  30, 1889 16,667.10 

July  1,  1888,  amount  i^vailable 4,510.91 

May  31, 18^,  repayment  of  disallowance  of  part  of  voucher  1,  June,  1888 .  3. 20 

4, 514. 11 
Jnly  1,  1889,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1, 1888 $40.72 

July  1,  1889,  outstanding  liabilities 2,192.00 

July  1,  1689.  amount  covered  by  existing  contracts 2, 281. 39 

4,514.11 

r Amountthatcanbeprofitablyexpendedinfiscalyearendinff June3O,1890l    30,000*00 
{  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
i     harbor  acts  of  1866  and  1867. 

(See  Appendix  L  L  G.) 
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7.  Harbor  of  Au  Sable,  Michigan. — ^The  present  project  for  the  im- 
proreoient  of  this  harbor  was  adopted  in  1866,  and  modified  in  1879, 
the  object  being  to  obtain  a  channel  of  not  less  than  10  feet  in  depth 
for  a  width  of  100  feet,  from  Lake  Hnron  to  the  State  Eoad  Bridge  at 
An  Sable. 

The  works  constructed  in  former  years  are  in  mnch  the  same  condi- 
tkm  as  reported  last  year,  (page  1062,  Bei>ort  of  the  Ohief  of  Engineers, 
1888). 

By  the  river  and  harbor  act  of  August  11, 1888,  it  was  directed  that 
the  ^  balance  available  from  former  appropriations  shall  be  expended 
in  dredging  at  the  mouth  of  Au  Sable  Eiver.^ 

The  balance  available  is  $4,848.97,  and  to  carry  into  effect  this  pro- 
vision, it  was  decided  to  dredge  a  channel  having  a  minimum  width  of 
60  feet  (two  dredge  cuts)  and  depth  of  10  feet,  across  the  bar  at  the 
mouth  of  An  Sable  River,adistanceof  about  1,200  feet,  and  to  remove 
some  minor  shoals  in  the  river-channel  above  the  bar.  This  being  done, 
to  then  apply  any  balance  that  may  remain  to  widening  the  channel 
across  the  bar,  the  object  being  to  secure  a  navigable  depth  of  10  feet, 
for  sudi  width  as  the  available  funds  will  suffice  to  pay  for. 

By  advertisement  dated  May  21, 1889,  proposals  for  the  requisite 
dredging  were  invited  June  10,  and  then  opened.  The  contract  was 
awarded  the  only  bidders,  Messrs.  Carkin,  Stickney  &  Cram,  at  34} 
cents  per  cubic  yard,  scow  measurement;  the  work  to  begin  when  they 
shall  have  completed  their  present  contract  at  the  harbor  of  Thunder 
Bay, 

This  harbor  is  not  susceptible  of  permanent  improvement  at  a  cost 
commensurate  with  the  necessities  of  the  case.  Therefore  no  estimate 
forcontinaing  the  improvement  is  submitted. 

like Aggregftte  expended  on  this  harbor  to  JnDe  30, 1888,  was $109,133.65 

The  amoont  expended  during  the  fiscal  year  ending  Jane  30, 1889,  was. .  26. 9 1 

ToUl  expenditore  to  Jane  30,1889 109,  IGO.  59 

Jnly  1, 1888,  amoant  araUable 4^845.77 

liay  3i,  1889,  repayment  of  disallowance  of  part  of  voncher  1,  Jane,  1888.  3. 20 

4,848.97 
Joiy  1, 1889,  amoant  expended  daring  fiscal  year,  exclasive  of 

liabilities oatstanding  July  1,1888 $26.94 

Joly  1, 1889,  amoant  covered  by  existing  contracts 4, 822. 03 

4,84a97 

(See  Appendix  L  L  7*) 

S.  Saginaw  River^  Michigan. — ^The  present  project  aims  to  secure  a 
channel  200  feet  wiae,  14  feet  deep,  firom  Saginaw  Bay  to  Bay  City^  and 
12  feet  deep,  thence  to  the  head  of  navigation  in  Saginaw  Biver,  a  total 
distance  of  about  23  miles. 

By  the  river  and  harbor  act  of  August  5, 1886,  the  improvement  of  the 
west  channel  along  West  Bay  City  was  added  to  the  original  project. 

Contracts  have  been  made  for  the  expenditure  of  $65,000,  appro- 
priated for  the  improvement  of  the  river  by  the  act  of  August  1 1, 1888, 
Md  operations  have  been  in  progress  since  the  opening  of  the  season 
with  every  prospect  t^t  the  funds  available  will  be  practically  ex- 
hausted, and  the  work  covered  by  the  contracts  completed  before  its 
eloee. 

The  progress  made  during  the  fiscal  year  to  June  30, 1889,  was  as 
follows : 

Bar  at  numth  qf  rtv^r.— Gut  No.  4  east  of  the  axis  of  the  channel  was 
extended  2,170  feet  with  width  of  30  feet  and  depth  of  14  feet    The 
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qaantity  of  material  removed  was  13,468  cubic  yards,  scow  measare- 
meot,  at  the  contract  price  of  49  cents  per  cubic  yard. 

West  channel  along  West  Bay  City. — ^The  quantity  of  material  removed 
was  10,511  cubic  yards,  scow  measurement,  at  the  contract  price  of  28 
cents  per  cubic  yard. 

Above  Bay  City. — Owing  to  delay  upon  the  part  of  the  saw-mill  from 
which  tiie  contractors  have  engaged  their  lumber,  the  progress  upon  tbe 
extension  of  the  Oarrollton  revetment  has  not  been  as  rapid  as  desin^ 
ble,  though  it  is  expected  that  the  work  covered  by  the  contract  will 
be  easily  completed  within  the  specified  time. 

The  estimate  herewith  submitted  covers  only  so  much  of  the  present 
approved  projects  as  can  be  advantageously  completed  during  the  fis- 
cal year  ending  June  30, 1891,  and  amounts  to  $139,000,  distributed  as 
follows,  viz : 

Above  Bay  City $29,000.00 

Bar  at  mouth  of  river 100,000.00 

West  Channel  along  West  Bay  City 10,000. 00 

Total 139,000.00 


The  aggregate  expended  on  this  imprrovemeut  to  June  30,  1888,  was 427, 201. 34 

The  amount  expended  daring  the  fiscal  year  ending  June  30, 1889,  was. . .     12, 394. 68 

Total  expenditure  to  June  30,  1889 439,596.0;J 


July  1,  1888,  amount  available 1,074.13 

Amount  appropriated  by  act  of  Au£:u8t  11, 1888 65,000.00 

66. 074. 13 
July  1, 1889,  amount  expended  during  Qscal  year,  exclusive  of 

liabilities  outstanding  July  1,1888 $2,752.50 

July  1,  1889,  outstanding  liabilities 9,642.18 

July  1,  1889,  amount  covered  by  existing  contracts 53, 679. 45 

66.074.13 


'Amount  (estimated)  required  for  completion  of  existing  prmect 2:^,  250. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1891  139, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  *Jof  river  and 
harbor  acts  of  1866  and  1867. 

.  (See  Appendix  L  L  8.) 

9.  Harbor  of  refuge  at  Sand  Beach^  Lake  Huron^  Michigan. — The  present 
project  for  this  improvement  was  adopted  in  1873.  It  consists  of  a  break- 
water constrncted  of  timber  cribs  filled  with  stone  inclosing  an  area 
which  is  to  be  deepened  by  dredging  where  necessary. 

Its  object  is  to  afford  a  harbor  of  refage  to  vessels  when  canght  in 
heavy  weather  near  the  dangerous  Pointe  aax  Barqnes,  the  southerly 
headland  of  the  mouth  of  Saginaw  Bay.  Prior  to  1876  vessels  so 
caupfht  were  compelled  to  run  a  distance  of  60  miles  and  find  refage  in 
St  Olair  Biver.  After  the  subsidence  of  the  storm  those  upward  bound 
had  to  work  their  way  back  again.  Few  improvements  have  resulted 
in  greater  benefit  to  the  lake  commerce,  as  is  fully  shown  by  the  in- 
frequency  of  disasters  in  the  vicinity  since  it  became  available. 

The  estimate  of  the  probable  cost  of  the  improvement  was  $1,442,500. 
The  sum  of  $1,125,000  has  been  appropriated  for  the  work,  and  it  has 
been  practically  completed  at  a  oost  of  about  $975,000. 

If  sufficient  in  amount,  the  next  appropriation  should  be  expended  in 
beginning  the  construction  of  a  permanent  superstructure  for  current 
repairs,  for  custody  and  control  of  the  harbor,  and  for  dredging  in  and 
about  the  harbor. 
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The  aggregate  expended  on  this  harbor  to  Jane  30, 1888,  was $1, 034, 420. 98 

The  amount  expended  daring  the  fiscal  year  eudiug  June  30,  1689,  was.  21, 165. 96 

Total  expenditures  to  June  30,  1889 1,055,586.94 

July  1,  1888,  amount  available,  but  covered  by  existing  contracts 11, 411. 94 

Amount  appropriated  by  act  of  August  11,  1888 70, 000. 00 

81,411.94 
July  1, 1889,  amount  expended  during  fiscal  year,  exclusive 

of  liabilities  outstanding  July  1,  1888 $12, 899. 35 

July  1,  1889,  outstanding  liabilities.. 3,869.30 

July  1,  1889,  amount  covered  by  existing  contracts 7, 158. 42 

23, 927. 07 

July  1, 1889,  balance  available 57,484.87 

(Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1891 150,000.00 
Submitted  in  compliance  with  requirements  ofsection82of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  L  L  9.) 

10.  Mouth  of  BlaeJc  River ^  Michigwn. — The  present  project,  approved 
March  6, 1889,  contemplates  making  a  series  of  dredge  cats,  of  a  uniform 
depth  of  16  feet,  along  the  dock  front  of  Port  Huron,  from  the  16-foot 
curve  above,  to  the  same  curve  below  the  mouth  of  Black  River,  the 
first  cut  at  a  distance  of  about  50  feet  from  the  wharves,  and  the  others 
to  continne  the  work  outward  as  far  as  the  funds  will  permit. 

Black  Biver  empties  into  St.  Glair  River  at  Port  Huron,  Mich.  At 
and  below  it-s  mouth,  extending  beyond  the  middle  of  St.  Glair  River, 
there  is  a  bar  or  middle  ground  which  was  dredged  by  the  Goveniment, 
under  former  appropriations,  to  a  clear  depth  of  15  feet.  Tbe  main 
channel  of  St.  Glair  River  is  found  between  the  middle  ground  and  the 
Canadian  shore. 

By  the  deposit  of  material  brought  down  by  the  current  of  Black 
Kiver,  the  depth  on  this  bar  has  been  reduced  an  average  of  al)0ut^6 
inches,  and,  in  conjunction  with  a  low  stage  of  water,  had  become  an 
impediment  to  navigation  along  the  front  of  the  city  in  the  vicinity  of 
the  mouth  of  Black  River. 

By  the  river  and  harbor  act  of  August  11,  1888,  the  sum  of  $10,000 
was  appropriated  for  *'  improving  mouth  of  Black  River,  Michigan." 
A  project  for  its  expenditure  was  submitted  March  2, 1889,  which  re- 
ceived prompt  approval  and  now  constitutes  the  approved  project. 

Under  date  of  March  19,  1889,  proposals  were  invited  by  public  ad- 
vertisement for  dredging  in  accordance  with  the  project.  The  bids 
received  were  opened  April  18, 1889,  and  the  contract  duly  awarded  to 
William  Richardson,  the  lowest  bidder,  at  20  cents  per  cubic  yard 
measured  in  the  scows. 

The  dredging  began  on  May  17,  and  has  been  continuously  prosecuted 
since  that  time.  At  the  close  of  the  fiscal  year  20,800  cubic  yards  had 
been  removed,  and  a  channel  16  feet  deep  and  of  sufficient  width  for 
careful  navigation  had  been  opened  across  the  obstruction. 

The  expenditure  of  the  appropriation  will  afford  very  marked  relief. 
and  it  should  be  continued  until  a  uniform  depth  of  16  feet  is  obtained 
over  the  whole  extent  of  the  bar. 

The  sum  of  $20,000  can  be  expended  to  advantage  during  the  fiscal 
year  ending  June  30,  1891. 

The  aggregate  expended  on  this  project  to  June  30, 1889,  is  $4,413.02. 
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Amount  appropriated  by  act  of  An^ust  11,  1888 $10,000.00 

July  1,  188U,  amount  expended  during  fiflcal  year,  exclusive  of 

liabilitiea  outstanding  July  1,  1888  ., $1,322.22 

July  1,  1889,  outstanding  liabilities 3,090.80 

July  1,  1 889,  amount  covered  by  existing  contracts 5, 586. 98 

10,000.00 

(  Amount  tbat  can  be  profitably  expended  in  fiscal  year  endin^r  June  30, 1891    20, 000. 00 
<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  L  L  10.) 

11.  St.  Clair  Flats  Canal,  Michigan, — This  canal  was  projected  in  1866^ 
with  a  view  to  obtaining  a  straight  channel  13  feet  deep  and  300  feet 
wide,  across  St.  Clair  Flats,  the  channel  being  bounded  on  each  side  by 
a  dike  7,221  feet  long,  or  an  aggregate  of  14,442  feet. 

These  dikes  consist  of  timber  resting  ni)on  piles  driven  into  the  orig- 
inal  bottom  of  the  shoal,  the  crib-pockets  being  filled  with  materia! 
dredged  from  the  cht^nnel  and  the  cribs  backed  with  dredged  material. 

To  maintain  a  channel-bank,  a  single  row  of  sheet-piling  was  driven 
along  the  channel- face  of  the  cribs  previous  to  dredging. 

The  back  or  lake  sides  of  the  dikes  were  protected  from  wave  action 
by  shorter  sheet-piling. 

In  1873  the  channel  was  deepened  to  16  feet  by  dredging  for  a  width 
of  100  feet  on  each  side  of  the  axis  of  the  canal,  or  a  width  of  200  feet 
in  all,  being  thus  limited  by  the  fact  that  the  sheet  piles,  intended  for 
a  depth  of  13  feet,  have  not  sufficient  penetration  to  admit  of  dredging 
to  16  feet  for  the  full  width  of  300  feet. 

Moreover,  the  single  row  of  sheet-piling  is  insufficient  to  prevent 
leakage  of  the  dike- filling  through  it  into  the  channel,  and  it  is  necessary 
to  re-enforce  it  with  a  double  row,  giving  the  latter,  however,  sufficient 
penetration  to  admit  of  subsequent  dredging  to  a  depth  of  20  feet. 

The  entire  timber  structure  is  much  decayed  above  water,  and  this 
portion  should  be  renewed  as  soon  as  possible.  Its  condition  has  been 
duly  rei>orted  in  the  Annual  Beports  for  the  last  six  years,  and  there  is 
now  nothing  to  add  except  that  the  condition  becomes  worse  with  each 
succeeding  year.  It  has  now  been  in  place  an  average  of  twenty-one 
years. 

The  approved  general  project  for  remedial  measures  contemplates 
driving  a  double  row  of  sheet-piling  to  a  depth  of  26  feet  along  the  chan- 
nel-face of  each  dike,  dredging  the  area  between  the  dikes  to  a  depth 
of  20  feet,  continuing  the  channel  above  and  below  the  canal  to  the 
same  depth  in  river  and  lake,  and  rebuilding  the  decayed  portions  of 
the  timber  superstructure,  at  an  estimated  cost  of  $200,000,  exclusive 
of  the  cost  of  the  dredging. 

Under  the  appropriation  of  $75,000  made  by  the  river  and  harbor  act 
of  August  11, 1888,  the  sum  of  $70,000  (less  contingent  expenses)  is 
being  expended  in  continuing  the  construction  of  tiie  new  sheet-pUing. 
At  the  close  of  the  fiscal  year  4,082  linear  feet  had  been  complete 
under  the  present  contract.  It  is  expected  that  the  funds  available 
\Wll  serve  to  complete  about  8,200  linear  feet,  and  that  this  will  be 
accomplished  on  or  before  December  1, 1889,  making  a  total  of  about 
10,700  linear  feet  of  new  work,  and  leaving  about  3,800  linear  feet  of 
the  new  sheet-piling  yet  to  be  constructed. 

It  is  proposed  U)  continue  the  sheetpiling  to  completion  sa  rapidly 
as  possible,  and,  if  the  funds  made  available  are  sufficient  to  warrant 
it,  to  begin  dredging  the  channel  to  the  depth  of  18  feet  and  fxill  width 
of  300  feet  at  the  same  time  work  is  resumed  on  the  sheet-piling  ander 
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the  next  appropriation.  To  carry  this  proposition  into  effect  will  require 
tbe  sum  of  $200,000,  which  should  be  grauted  at  owe  time-  This  will 
leave  the  renewal  of  the  decayed  portions  of  tbe  timber  superstructure 
to  be  provided  for  by  future  appropriations,  and  for  which  the  estimates 
sabmitted  with  the  Beport  for  1888  are  still  considered  sufficient. 

The  •ICK'^CAte  expended  on  this  improvement  to  Jnne  30,  1883.  was $621,662.70 

Anoant  expended  dnring  the  fitical  year  ending  Jnne  30,  1889,  was 33, 461. 31 

Totol  expeadltore  to  June  30, 1889 655,124.01 

Joljl,  1888,  mmonnt  available 139.70 

Amcmnt  appropriated  by  act  of  Angnst  11,  18d8 175,000.00 

AUoMed  to  OfOflse  Point 5,000.00 

Diifereiice  to  St.  Clair  Flats 70,000.00 

70, 139. 70 
Joly  1, 1889,  amomit  expended  dnring  fiscal  year,  exolnsiveof 

liabilities  outstanding  J nly  1,  1888 21,972.37 

July  1,  18W9,  ontstanding  liabilities 11,488.94 

July  1,  1889y  amount  covered  by  existing  contracts 36, 678. 39 

70, 139. 70 

iAmooiit  (estimated)  required  for  completion  of  existing  project 276, 250. 00 
Amoantthatcan beprofitably expended  in fi8ca]yearendio^Jane30,1891    200,000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  L  L 11.) 

12.  Operating  and  eare  of  8t  Clair  Flats  Canalj  Michigan. — ^The  canal 
Is  in  immediate  charge  of  a  cnstodian,  who,  withont  additioualcompen- 
satioD,  also  acts  as  inspector  whenever  any  work  is  iu  progress. 

Daring  the  first  days  of  September,  1888,  a  '^  blockade  "  of  vessels  oc- 
curred at  the  canal,  giving  rise  to  mnch  deteutiou,  damage  to  vessels 
and  <»na1,  and  requiring  a  considerable  expenditure  to  restore  the  chan- 
neL  The  demand  for  the  immediate  restoration  of  tbe  chaDuel  was  so 
imperative  that  the  President  of  the  United  States  authorized  and  di- 
rected the  most  energetic  measures,  and  five  dredges  iu  all  (with  requi- 
site togs  and  dump-scows)  were  employed.  Three  of  these  were  ob: 
taioed  by  circular  letters,  and  three  by  contract  after  advertisement  in 
tbe  newspapers,  one  dredge  having  been  twice  employed,  once  under 
eaieh  meti^od. 

They  removed  from  the  channel  an  aggregate  of  5G,11T  cubic  yards 
of  material,  for  which  they  were  paid  the  sum  of  $16,065.43,  the  cost  of 
sopervisioD,  etc,  being  $852.83.  The  ordinary  current  expenses  of 
operating  and  care  of  the  canal,  such  as  salary  of  custodian,  trimming 
willows,  etc.,  amounted  to  $20,315. 

The  estimated  cost  of  operating  and  care  of  the  canal  for  the  fiscal 
year  ending  June  30, 1890,  is  as  follows : 

SalAiyof  enstodian --    $1,500 

Current  repairs  and  eontinffenoies  which  can  neither  be  foreseen  nor  esti- 
mated for  in  detail,  to  include  a  fair  proportion  of  the  office  of  the  saperin- 
tending  engineer  at  Detroit 3,500 

Total •- 6.<>00 

All  of  which  is  provided  for  by  indefinite  appropriation  (section  4  of 
the  riVer  and  harbor  act  of  June  5, 1884). 
(See  Appendix  L  L 12.) 

13.  Orosse  Painte  Channel^  Michigan.— The  difficulty  reported  last 
jear  as  attendiog  navigation  over  the  flats  off  Grosse  Pointe,  at  the 
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foot  of  Lake  St.  Olair  (head  of  Detroit  Biyer)^  has  increased,  and  re- 
medial measares  are  loudly  demanded.  The  obstruction  can  easily  be 
removed  by  dredging  a  channel  through  it,  but  the  amount  of  excava- 
tion required  is  so  great  that  no  improvement  of  value  can  be  made 
without  a  very  considerable  expenditure  of  money. 

The  annoyance  to  shipping  because  of  the  insufficient  depth  of  wi^er 
on  these  flats  must  increase  in  proportion  to  the  improvement  of  tlie 
water  route  at  other  points,  and  the  consequent  increase  in  the  size  and 
carrying  capacity  of  the  vessels  engaged  in  the  commerce  of  the  Iiakes. 
The  proposed  improvement  is  one  link  in  the  chain  projected  for  the 
amelioration  of  the  general  navigation  of  the  Lakes,  and  as  the  neces- 
sity is  urgent  no  time  should  be  lost  in  beginning  the  dredging. 

The  commerce  passing  this  obstruction  is  essentially  the  same  as  that 
which  passes  St.  Clair  Flats  Canal  and  Detroit  River,  amounting  to 
about  20,000,000  tons  per  year,  or  an  average  of  about  90,000  tons  per 
day  for  the  season  of  navigation. 

The  estimated  cost  of  the  improvement  based  upon  a  channel  depth 
of  19^  feet  is  $553,000.  This  depth  will  suffice  for  several  years,  and 
the  cost  of  removing  the  additional  half  foot  to  attain  the  depth  of  20 
feet,  recognized  as  that  which  it  is  desirable  the  channel  should  ulti- 
mately have  in  common  with  the  entire  route,  would  be  out  of  propor- 
tion to  the  immediate  benefit. 

By  the  river  and  harbor  act  of  August  11,  1888,  the  sum  of  $75,000 
was  appropriated  for  '*  improving  St.  Clair  Flats  Ship  Canal  •  •  • 
all  or  any  portion  of  which  may,  in  the  discretion  of  the  engineer,  be 
expended  in  dredging  Grosse  Pointe  Channel.'' 

After  consultation  with  the  representatives  ofthe  vessel  interests,  tiie 
conclusion  was  reached  that  it  would  be  best  to  push  the  work  already 
begun  at  St.  Clair  Flats  Canal,  to  which  end  $70,000  should  be  ex- 
pended upon  it,  leaving  $5,000  for  the  removal  of  any  small  and  well- 
defined  obstruction  that  might  be  found  at  Grosse  Pointe,  as  well  as 
for  the  purpose  of  making  such  surveys  as  might  be  necessary  before 
making  a  definite  project.  Consequently  the  matter  of  the  improve- 
ment of  Grosse  Pointe  Channel  has  remained  in  abeyance. 

It  is  believed  that  the  proposed  impi-ovement  is  both  necessary  and 
urgent.  To  accomplish  valuable  results,  a  large  appropriation  will  bo 
required  at  first.  Unless  this  be  granted  the  results  will  be  unsatis- 
factory, and  the  eventual  cost  will  be  greatly  increased.  With  an  avail- 
able sum  of  $200,000  a  narrow  channel  of  the  proposed  depth  can  be 
opened,  and  will  afford  immediate,  though  insufficient,  relief.  Its  width 
can  subsequently  be  increased  to  such  extent  as  may  be  necessary. 

Amonut  appropriated  by  act  of  Aupjust  11,  1888 $75,000 

Allowed  to  improvement  St.  Clair  Flats  Canal 70,000 

Difference  to  Grosse  Pointe 5,000 

July  1,  1889,  balance  available 5,000 

(See  Appendix  L  L  13.) 

14.  Clinton  River ^  Michigan, — In  1870  the  channel  over  the  bar  at  the 
entrance  to  this  river  afforded  a  depth  of  only  3^  feet,  whilst  the  depth 
in  the  river  fur  some  distance  above  was  10  feet. 

A  project  for  dredging  a  channel  across  the  bar  was  approved  and 
carried  into  effect  in  1870.  A  project  for  the  general  improvement  of 
the  river  from  its  mouth  to  the  city  of  Mount  Clemens  was  submitted 
in  1880,  renewed  in  June,  1889,  and  approved  by  the  Chief  of  Engineers 
under  date  of  June  14, 1889.  It  contemplates  a  navigable  depth  of  8 
feet  for  the  entire  distance,  and  involves  closing  a  high-water  channel 
and  dredging  a  shoal  at  the  lower  end  of  Mount  Clemens,  opening  a 
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straight  channel  across  ^< Shoemaker's  Bend:"  closing '< Cat-fish''  (or 
Blind)  Channel;  and  the  constraction  of  a  revetment  on  the  north  side 
of  the  channel  from  the  visible  bank  at  the  month  to  the  requisite  depth 
of  water  in  Lake  St.  Clair;  together  with  such  dredging  as  may  sub- 
sequently be  found  necessary  to  attain  the  desired  navigable  depth. 

The  operations  reported  last  year  as  in  progress,  with  a  view  to 
afibrding  temporary  relief,  were  completed  at  a  cost  of  $1,584.19,  with 
very  satisfactory  results.  These  form  no  part  of  the  general  project, 
and  their  cost  should  not  be  deducted  from  the  estimate  therefor. 

The  city  of  Mount  Clemens,  by  warranty  deed  approved  by  the  At- 
torney-Genetal  of  the  United  States,  has  conveyed  to  the  Government 
the  requisite  right  of  way  at  "Shoemaker's  Bend." 

The  balance  available  for  the  execution  of  a  portion  of  the  general 
project,  remaining  from  appropriations  of  August  5,  1886,  and  August 
11, 1888.  is  $14,361.86.  With  this  fund  it  is  proposed  to  close  the  high- 
water  cnannel  and  remove  the  shoal  at  Mount  Clemens,  and  to  make 
the  cut  across  *<  Shoemaker's  Bend."  Should  any  balance  then  remain, 
it  can  be  applied  to  closing  Cat-fish  Channel,  and  to  such  other  work  in 
the  vicinity  of  the  month  of  the  river  as  it  will  suffice  to  accomplish. 

The  estimated  cost  of  the  approved  project  is  $32,926.  The  amount 
now  available  is  $14,361.86.  Consequently  the  remainder  to  be  appro- 
priated is  $18,564.14.  The  work  to  be  done  in  revetting  the  north  side 
of  the  channel  at  the  mouth  is  of  such  character  that  it  can  only  be  ad- 
vantageously done  when  the  funds  applicable  thereto  are  sufficient  to 
carry  it  to  completion  without  interruption.  It  is  therefore  recom- 
mended that  the  remainder  of  the  estimate  be  appropriated  in  one  sum. 

The  aggregate  expended  on  this  improvement  to  June  30,  1888,  was $25, 581. 88 

The  amount  expended  during  the  fiscal  year  ending  June  30,  1889,  was  ..       1, 556. 26 

Total  expenditures  to  June  30,  1889 27,138.14 

July  1,  1888,  amount  available $3,500.00 

(Covered  by  existing  con  tracts) I,a07.62 

5, 307.  (52 

Amount  appropriated  by  act  of  August  11,  1883 10,000.00 

15, 307. 62 

July  1,  1889,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 

oatetanding  July  1,  1888 945.76 


■ 


July  1,  1889,  balance  available 14,361.86 

fAmoant  (estimated)  required  for  completion  of  existing  project 18, 564. 14 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Jimo  30,1891    19, 000. 00 
Sabniitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  L  L  14.) 

15.  Detroit  BiveVy  Michiga/n. — Originally  the  channel  at  Lime  Kiln 
Crossing,  Detroit  River,  could  not  be  depended  upon  for  more  than  13 
feet  of  water,  the  ordinary  depths  being  much  ajOt'ected  by  the  direction 
and  force  of  the  wind. 

As  ori^nall^'  projected  in  1874,  the  improvement  at  this  point  was  to 
consist  of  a  curved  channel  300  feet  wide,  with  a  uniform  depth  of  20 
feet,  and  the  original  estimate  was  based  upon  this  project. 

In  1883  it  was  wisely  determined  to  so  modify  the  project  as  to  secure 
a  straigtit  channel,  the  least  width  of  which  should  be  300  feet,  with  a 
somewhat  greater  width  at  each  end,  utilizing  the  work  already  done. 
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In  1886  tliis  was  farther  modified  to  the  end  that  the  width  of  the 
channel  should  be  increased  to  400  feet  by  removing  an  additional  100 
feet  from  the  western  (American)  side. 

The  appropriation  of  $37,500  made  by  the  river  and  harbor  act  of 
Angnst  5,  1886,  was  applied  towards  this  project,  resulting  in  the  com- 
pletion of  the  300  feet  channel,  and  the  removal  of  an  additional  cut  50 
feet  wide  for  nearly  the  whole  extent  of  the  improvement. 

By  the  river  and  harbor  act  of  August  11,  1888,  the  sum  of  $130,500 
was  appropriated  to  complete  this  improvement.  When  tenders  were 
called  for  it  was  foi^nd  that  the  lowest  bid  was  at  such  a  price  as  would 
not  only  suffice  to  complete  the  400  feet  channel,  but  an  additional 
width  of  40  feet,  and  upon  presentation  of  the  facti}  to  the  Chief  of  En- 
gineers the  project  was  again  modified,  the  authority  being  dated  No- 
vember 19,  1888. 

Contract  dated  October  30, 1888,  was  entered  into  with  Messrs.  Dun- 
bar &  Sullivan  for  the  work  to  be  done  under  this  appropriation.  Drill* 
ing  and  blasting  were  actually  begun  (at  the  contractor's  risk)  on  the 
27th,  or  three  days  prior  to  the  date  of  the  contract,  and  were  continued 
with  great  energy,  day  and  night,  until  December  L3,  1888. 

The  dredge  worked  steadily  from  November  21  to  December  19,  when 
further  operations  were  stopped  by  the  ice. 

Work  was  resumed  March  16, 1889,  and  by  the  close  of  the  fiscal 
year  an  aggregate  of  8,508  cubic  yards  of  solid  rock,  and  30  yards  of 
loose  rock  had  been  removed  at  a  cost  for  excavation  of  $37,720.44,  and 
for  contingent  expenses  of  $2,636.89. 

The  aggregate  expended  on  this  improvement  to  Jnne  30,  18H6,  was |572, 449. 89 

The  amount  expended  daring  the  fiscal  year  ending  June  30,  1889,  was..      40, 357. 33 

Total  expenditure  to  June  30, 1889 612,807.2a 

The  funds  now  available  being  sufficient  to  complete  the  work,  no 
estimate  is  submitted  for  further  appropriations. 

July  1,  1888,  amount  available _ $160.52 

Amount  appropriated  by  act  of  August  11, 1S38 '. 130,500.00 

130, 660. 52 
July  I,  1889,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1, 1888 $27,495.77 

July  1,  1889,  outstanding  liabilities 12,861.56 

July  1,  1889,  amount  covered  by  existing  contracts 90, 303. 19  * 

130,660.52 

(See  Appendix  L  L 15.) 

16.  Rouge  River  y  Michigan, — The  approved  proj  ect  contemplates  dredg- 
ing Rouge  Ei  ver  to  a  depth  of  16  feet  and  width  of  240  feet  at  the  mouth, 
gradually  narrowing  to  100  feet  at  a  distance  of  about  1,150  feet  above, 
and  then  continuing  this  width  to  the  bridge  of  the  St.  Louis  and  Wa- 
bash Kailroad,  a  total  distance  of  about  15,000  feet. 

By  the  river  and  harbor  act  of  August  11, 1888,  the  sum  of  $10,000 
was  appropriated  for  beginning  the  work.  This  was  expended  under 
contract  dated  October  11, 1888,  with  James  Eooney,  of  Toledo,  Ohio, 
in  the  removal  of  81,163  cubic  yards  of  material  at  11 J  cents  per  cubic 
yard.  The  resulting  channel  is  16  feet  deep,  240  feet  wide  at  the  mouth, 
and  gradually  narrowing  to  100  feet  at  the  upper  end  of  Brady's  dock, 
a  distance  of  about  1,150  feet;  and  60  feet  in  width  at  the  bottom  (two 
dredge  cuts,)  thence  for  an  additional  distance  of  about  7,600  feet,  or  a 
total  of  about  8,750  feet.  In  view  of  the  degree  of  relief  afforded,  and 
the  comparatively  small  cost  of  the  work,  the  result  is  very  satisfactory. 


BIYEB  AND   HABBOB   IMPB0VEMENT8.  319 

The  estimated  cost  of  completing  the  improvement  is  $21,690.39,  and 
it  is  recommended  that  the  entire  amount  be  appropriated  in  one  sum, 
in  which  case  the  work  can  be  completed  by  a  single  dredge  of  the  kind 
used  by  Mr.  Booney  in  a  length  of  time  equivalent  to  one  working  sea- 
son. 

Amonnt  appropriated  by  act  of  Angtist  11,  1888 |10,000.00 

July  1,  1889;  amount  expended  daring  fiscal  year,  exclnsive  of 

liabilities  outstanding  July  1,  1888 |9, 716.00 

July  1, 1889,  outstanding  liabilities 159.00 

9,875.00 
July  1, 1889,  balance  available / 125.00 

{Amount  (estimated)  required  for  completion  of  existing  projeot 21, 690. 39 
Amount  tliat  can  be  profitably  expended  in  fiscal  ^earendinjg  June  30, 1891    21,700. 00 
Submitted  incompliance  with  requirements  ot  sections  2  of  river  and 
harbor  acts  of  1H66  and  1867.                                                              • 

(See  Appendix  L  L  16.) 

EXAMINATIONS  AND  SUEVBYS  FOB  IMPROVEMENT,  TO  COMPLY  WITH 
BEQTJIBEMENTS  OF  THE  BIYEB  AND  HABBOB  AOT  OF  AUGUST  11, 
1888. 

The  required  preliminary  examinatioDS  of  the  following  localitieH  were 
made  by  the  local  engineer  in  charge,  Colonel  Poe,  and  reported  by  him 
as  not  worthy  of  improvement,  with  facts  and  reasons  for  such  opinicm. 
The  Chief  of  Engineers,  concurring  in  the  conclusious  reached  in  these 
instances,  has  given  no  instructions  to  make  further  survey  with  the 
view  to  their  improvement: 

1.  False  Presque  Isle  Harbor^  Lake  Huron,  Michigan,  for  a  harbor  of 
refuge. — (See  Appendix  L  L  17.) 

2.  Au  Ores  River,  Michigan,  to  deepen  channel  to  village  of  Au  Ores  to 
ten  feet  depth. — (See  Appendix  L  L  18.) 

3.  Au  Sable  River  at  Au  Sabte,  Michigan,  with  view  of  twelve  foot  chan- 
nel and  breakwater. — (See  Appendix  L  L  19.) 

4.  Port  Austin,  Michigan,  for  breakwater. — (See  Appendix  L  L  20.) 

5.  Lexington,  Michigan,  for  breakwater. — (See  Appendix  L  L  21.) 

6.  Forestville,  Michigan,  fov  breakwater. — (See  Appendix  L  L  22.) 

7.  Pine  River  at  8t  Clair  City,  Michigan,  to  deepen  channel  from  mouth 
to  Belhnap^s  brickyard  to  depth  of  sixteen  feet. — (See  Appendix  L  L  23.) 

8.  Quanicassee  River,  Michigan,  to  deepen  channel  from  mouth  to  village 
of  Sebewaing  to  twelve  feet. — (See  Appendix  L  L  24.) 

9.  Port  SanilaOy  Michigan,  for  harbor  of  refuge. — (See  Appendix  L  L 
25.) 

10.  Algonao  on  8t.  Clair  River,  Michigan,  nnth  view  of  uniting  north  and 
south  channels  between  Clark  and  Harsems  Island. — (See  Appendix  L  L 
26.) 

It  appearing  from  the  report  of  the  preliminary  examination  made  by 
the  local  engineer  that  the  following  localities  are  worthy  of  improve- 
ment, and  the  public  necessity  therefor  being  apparent  from  the  facts 
and  reasons  reported,  which  are  concurred  in  by  the  Chief  of  Engineers, 
Colonel  Poe  was  charged  with  and  has  completed  their  survey,  the  re- 
sults of  which  will  be  found  in  Appendix  L  L. 

1.  Thunder  Bay  River,  Alpena,  Michigan^for  sixteen  foot  channel  from 
mouth  to  one  mile  above. — (See  Appendix  L  L  27.) 
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2.  Black  River  y  at  Vort  Euron^  Michigan^  to  deepen  channel /ram  mouth 
to  Orand  Trunk  Railroad  bridge  to  depth  of  eighteen  feet. — (See  Appendix 
L  L  28.) 

It  appearing  from  the  report  of  the  preliminary  examination  made  by 
the  local  engineer  of  Detroit  River,  at  Oross  Pointer  Michiganj  to  dredge 
channel  now  in  use  to  depth  of  twenty  feet^  that  the  locality  is  worthy  of 
improvement,  and  the  public  necessity  therefor  being  apparent  from  the 
facts  and  reasons  reported,  which  are  concurred  in  by  the  Chief  of  En- 
gineers, Colonel  Poe  was  charged  with  its  survey,  the  results  of  which 
will  be  submitted  when  received. 

IMPROVEMENT  OF  HARBORS  ON  LAKE  BRIE,  WEST  OP  ERIE,  PENNSYL- 
VANIA— IMPROVEMENT  OP  SANDUSKY  RIVER. 

Officer  in  charge,  Maj.  L.  Cooper  Overman,  Corps  of  Engineers.  Di- 
vision engineer,  Col.  H.  L.  Abbott,  Corps  of  Engineers. 

1.  Monroe  Harbor,  Michigan. — The  original  project  for  the  improve- 
ment of  this  harbor  was  adopted  in  1835,  when  Monroe  was  a  town  of 
considerable  importance,  and  when  the  navigable  waters  of  the  River 
Kaisiu  were  separated  from  the  waters  of  Lake  Erie  by  extensive  shoals. 
It  provided  for  cutting  a  canal  through  Eiver  Raisin  Point  between  the 
river  and  the  lake,  4,000  feet  long  and  100  feet  wide,  and  protecting  the 
entrance  into  the  lake  by  parallel  piers,  the  object  being  to  afford  a 
channel  of  entrance  of  navigable  width,  with  a  depth  of  10  feet.  Work 
was  commenced  in  1835  and  has  been  continued  from  time  to  time  since 
that  date. 

At  the  close  of  the  last  fiscal  year  there  was  a  fair  channel  with  a 
least  depth  of  10  feet,  up  to  a  point  below  Monroe  where  rock  bottom 
exists,  which  is  deemed  sufficient  lor  the  present  commerce  of  the  port. 

During  the  fiscal  year  ending  June  30.  1889,  the  sum  of  $5,000  was 
expended  in  pressing  repairs  and  dredfging  in  accordance  with  terms 
of  the  last  appropriation.  No  other  work  was  done  during  the  fiscal 
year. 

The  total  amount  appropriated  for  this  harbor  has  been  $220,515.27. 

If  the  harbor  is  to  be  kept  up  there  is  need  of  extensive  repairs  to 
piers  and  canal  revetment,  in  order  to  prevent  their  ultimate  destruc- 
tion. These  are  estimated  to  cost  $20,000,  besides  about  $6,000  needed 
for  immediate  repairs. 

Amouut  appropriated  by  act  of  August  11,1888 $5,000.00 

July  1, 18t^,  amount  expended  during  fiscal  year,  exolnsiye  of  liabilitle« 
outstanding  July  1,  1888 4,800.97 

July  1,1889,  balance  available 130.03 


3XS3 


{Amount  ^estimated)  required  for  completion  of  existing  project 20, 000. 00 

Amount  that  can  Ik>  profitably  exiMjnded  in  fiscal  year  ending  June  30, 1891  10, 000, 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  M  M  1.) 

2.  Toledo  Harbor,  0^*o.— The  original  project  provided  for  making 
the  existing  channel  200  feet  wide  and  12  leet  deep  through  Maumee 
Bay,  and  this  was  amended  from  time  to  time,  resulting  in  the  adop- 
tion of  the  present  project,  which  provides  for  a  width  of  200  feet  at 
bottom  and  a  depth  of  16  feet  at  low  water  between  the  city  of  Toledo 
and  deep  water  in  Lake  Erie. 

The  total  amount  appropriated  for  this  harbor  for  the  several  proj- 
ects for  improving  the  natural  channel,  from  1866  to  close  of  fiscal 
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year  ending  Jane  30, 1889,  is  $719,046.71,  all  of  which,  except  $5,009, 
lias  been  e3qpended,  and  has  resulted  in  obtaining  a  15^-foot  channel 
where  before  there  was  a  narrow  intricate  channel  with  but  11  feet 
depth. 

The  estimated  cost  of  the  present  project  for  natural  channel  was 
$570,000,  of  which  amonnt  there  has  been  appropriated  $524,346.91. 
The  balance  of  $46,000  yet  required  will  not  complete  the  project  as 
originally  estimated,  owing  to  the  time  consumed  in  doing  the  work 
for  want  of  adequate  appropriation ;  the  annual  removal  of  deposits  of 
each  winter  and  spring  repeated  for  thirteen  years,  and  other  neces- 
sary expenses,  having  absorbed  at  least  $100,000  of  the  original  esti- 
mate. It  will  therefore  require  at  least  $100,000  to  complete  the 
deepening  and  widening  of  the  natural  channel  between  Toledo  and  16 
feet  of  water  in  Lake  Erie,  after  which  an  annual  exi>enditnre  of  about 
$20,000  will  be  needed  to  maintain  the  dredged  channel  through  the 
open  bay,  or  until  the  straight  channel  improvement  is  completed. 

The  act  of  August  11, 1888,  appropriated  for  continuing  the  improve- 
ment of  Maumee  fiiver  b^  a  straight  channel  $150,000;  and  for  clear- 
ing  the  old  channel  $5,000,  for  improving  harbor  at  Toledo,  Ohio. 

A  project  for  the  expenditure  ot  the  appropriation  of  1888,  in  accord- 
ance with  the  report  of  The  Board  of  Engineers,  was  adopted,  and  a 
contract  was  made  for  dredging  about  660,000  cubic  yards  along  the 
projected  straight  channel. 

Work  has  been  carried  on  under  this  contract  during  last  month  of 
the  fiscal  year  1889.  About  42,000  cubic  yards  of  material  was  ezca^ 
vated  and  removed. 

The  small  amount  of  work  done  on  the  straight  ohannel  as  compared 
with  the  entire  project  is  of  no  avail,  nor  can  any  comparisons  yet  be 
made. 

There  have  been  three  appropriations  for  the  straight  ohannel, 
amounting  to  $287,500,  of  which  $135,177.01  has  been  expended  to  June 
30, 1889  (on  two  lines),  and  $9,632.61  transferred  to  ^<  old  channel." 

Great  difficulty  was  had  in  obtaining  satisfactory  bids  for  the  dredg- 
ing required,  owing  to  the  existence  of  a  combination  among  dredge 
men  on  Lake  Erie  to  secure  high  prices  for  the  work. 

Straight  ohannel, 

July  1, 1888,  Amoanfe  available $L,02i{.89 

Amonnt  appropriated  by  act  of  August  11,  1888* 150,000.00 

151,  OdS.  89 
Jnly  1, 1880,  amount  expended  during  fiscal  year,  exclnsiye 

dPliabilitiea  outstanding  July  1, 1888 $7,562.51 

July  1,  18b9,  outstanding  liabilities 770.00 

July  1, 1889,  amonnt  covered  by  existing  contracts 132, 000. 00 

140, 332. 51 

Joly  1, 1889,  balance  available 10,690.38 

{Amount  (estimated)  required  for  completion  of  existing  project 1, 612, 500. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Jnoe 
30,  189t 250,000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

Old  ohannel. 

Amount  appropriated  by  act  of  August  11,  1888 |5,000.00 

Joly  1,  .188U,  outstanding  liabilities 30.35 

July  1, 1889,  balance  available.,,,, 4^969.65 

pNa  89 ^21 
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Amoanft  (estimated)  required  for  completion  of  eztstiog  proleot $45, 000. 00 

Amoant  that  can  be  profitably  expended  in  fisoai  year  ending  Jane 

30,  1891 5,000.C0 

Submitted  in  compliance  with  requiremeotd  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867. 

(See  Appendix  M  M  2.) 

3.  Port  Clinton  Harbor ^  Ohio. — ^In  1870  the  channel  at  the  entrance  to 
this  harbor  was  narrow  and  intricate,  with  a  depth  of  only  5  feet* 

The  present  project,  adopted  in  1875,  provides  for  a  pile  revetment 
from  the  north  shore  of  the  Portage  Eiver,  opposite  the  town,  967  feet 
into  the  lake,  and  two  pile-piers,  200  feet  apart,  of  an  aggregate  lengtii 
of  4,100  feet,  extending  to  the  depth  of  10  feet  in  the  lake,  with  a  view 
to  maintaining  a  depth  of  9  feet  between  them. 

The  act  of  Angast  11, 1888,  appropriated  $5,000  for  continuing  im- 
provement, and  at  t^e  close  of  the  fiscal  year  1889  all  had  been  ex- 
pended in  making  the  most  urgent  of  the  repairs  and  in  dredging. 
Gonsiderable  repairs  are  still  required  and  some  dredging  also  is  gres^y 
needed. 

The  total  amount  appropriated  for  this  harbor  to  the  close  of  the  fis- 
cal year  ending  June  30, 18S9,  has  been  $53,000,  all  of  whidi  has  been 
expended,  and  has  resulted  in  obtaining  a  depth  of  8  feet  from  the  lake 
to  the  town.  The  proposed  improvement  is  only  about  one-half  fin- 
ished. 

Amount  appropriated  by  act  of  August  11,  1888 ^,000.00 

July  1. 1889,  amount  expended  during  fiscal  year,  ezclusiTe  of  liabilities 
outstanding  July  1,  1888 4,799.43 

Julyly  1889,  balance  available 200.57 

(Amount  (estimated)  required  for  completion  of  existinx^  project 37, 000. 00 
Amount  that  can  be  prontab^  ezpencled  in  fiscal  year  ending  June  30, 1891    10, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  M  M  3.) 

4.  Bandwiky  City  Harborj  Ohio. — ^The  original  depth  in  the  channel 
through  the  outer  bar  was  10  fbet,  and  greatest  depth  in  bay  about  12 
feet 

The  project  adopted  in  1880  provides  for  a  channel  through  the  outer 
bar  and  through  the  bay  200  feet  wide,  and  parallel  to  the  city  docks 
100  wide,  the  whole  to  be  15  feet  deep. 

An  increased  depth  of  16  feet  at  low  water  in  the  old  channel  is  rec- 
ommended for  this  harbor  by  the  officer  in  charge,  on  account  of  the 
increased  size  ot  vessels  navigating  the  lakes.  The  estimated  cost  ot 
this  extra  depth  is  $61,000. 

A  project  for  a  ^^  straight  channel "  for  this  harbor,  extending  firom  the 
east  end  of  the  dock  channel  to  the  north  end  of  Gedar  Point,  has 
received  the  sanction  of  Congress,  and  the  act  of  August  11, 1888,  ap- 
propriated $35,000  with  which  to  begin  this  improvement.  This  wUl 
materially  shorten  and  improve  the  existing  entrance.  The  estimated 
cost  is  996,712,  an  increase  of  only  $46,712  over  the  estimate  for  the 
project  of  1880  as  revised  to  give  16  feet  depth.  The  balance  of  the 
estimated  cost,  viz.,  $61,712,  should  be  appropriated  in  one  allotment, 
and  can  be  profitably  and  easily  expended  in  the  fiscal  year  ending 
June  30, 1891. 

Under  the  appropriation  of  August  5,  1886,  the  contract  made  for 
dredging  to  the  extent  of  available  funds,  and  under  which  work  was 
oommenced  in  Novemberi  1886,  was  being  continued  at  the  beginning 
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of  the  fiflcal  year  1889  by  the  contraotor,  bat  witji  poor  progress ;  it 
was  eompletal  Augast  1^  1888,  and  appropriation  exhausted ;  88^407 
eobic  yards  of  material  was  removed  under  the  contract 

Ao  annual  removal  of  at  least  10,000  cubic  yards  is  necessary  to  main- 
tsm  the  unfinished  channel,  after  which  the  additional  dredging  can  be 
applied  toward  the  completion  of  the  channel  to  200  feet  in  width  and 
15  feet  in  depth,  or  until  new  channel  is  available. 

For  the  expenditure  of  the  appropriation  of  August  11,  1888,  for 
straight  channel,  a  contract  was  made  with  Ghristopher  H.  Starke,  of 
M flwaokee,  Wis.,  at  17  cents  per  cubic  yard.  Work  was  commenced 
May  1, 1889,  and  was  being  continued  at  the  close  of  the  fiscal  year. 
Gk>od  progress  has  been  made  and  the  contract  was  about  one-third 
fliushed  at  end  of  June.  All  available  funds  for  the  straight  channel 
improvement  will  be  exhausted  by  end  of  October,  1889. 

At  the  dose  of  the  fiscal  year  ending  June  30,  1889,  the  sum  of 
$271,989.87  had  been  expended  on  old  channel  for  this  harbor,  resulting 
in  a  channel  through  the  outer  bar  about  150  wide,  having  a  depth  of 
about  16  feet,  in  which  for  a  width  of  50  feet  there  was  a  depth  of  10^ 
feel)  and  through  the  bay  up  to  a  point  50  feet  froip  the  line  of  docks  a 
width  of  150  feet  and  depth  of  about  14^  feet. 

Jaly  1, 1688,  amount  available f649.13 

Amoont  ^piopriated  by  act  of  Aagast  11,  ld8» 40,000.00 

40»649.13 
Joly  1*  1S60,  amoimt  expended  daring  fiscal  year,  ezolnsiTe  of 

HabUitMt  oatotanding  Jnly  1, 1888 7,518.34 

Jaly  1, 1889,  oatslanding  liabUitiee 728.39 

Jvly  1, 1889,  amoonts  covered  by  existing  contracts 29, 032.77 

37,279.50 

• 

Jttly  1,1889,  balance  available 3,369.63 


s 


{Amount  ^esl 
Amount  tba 
Submitted  1  ^ 

harbor  acts  of  1066  and  1867. 

(See  Appendix  M  M  4.) 

6.  Samdnikjf  Rivery  Ohio. — ^The  present  project,  which  was  based  on  a 
survey  made  in  compliance  with  the  river  and  harbor  act  of  1880,  pro- 
Tides  for  opening  a  channel  100  feet  wide  and  9  feet  deep  between  the 
town  of  Fremont  and  the  depth  of  9  feet  in  Sandnsky  Bay,  at  an  esti- 
mated cost  of  $44,000. 

Daring  the  years  1867  and  1872  the  snm  of  $30,000  was  expended  in 
opening  a  navigable  channel  with  a  depth  of  8  feet  from  Sandusky  Bay 
to  Fremont,  a  distance  of  17  miles.  Since  1872  the  cats  then  made 
thiOQgb  the  varioos  bars  have  filled  up. 

At  the  close  of  the  fiscal  year  ending  June  30, 1883,  the  sum  of  $21,- 
500  bad  been  appropriated  for  the  present  project,  of  which  the  sum  of 
$20,871.53  has  been  expended ;  and  there  was  at  the  close  of  the  season 
of  1888  a  fair  channel,  with  least  depth  of  8  feet,  from  Fremont,  the 
kead  of  navigation,  to  the  lake.  The  last  appropriation  for  this  river 
WM  tba€  of  Angnst  2, 1882. 

The  balance  on  band,  viz.,  $628.47,  was  too  small  to  attempt  any 
ftrtber  work  last  season. 

Jalwt  18B8L  amofiDt  aTailable $638.47 

iShm  I*»l«oe  available 62a 47 


824        REPORT  OF   THE   CHIEF   OF  ENGINEERS^  U.  8.  ARMY 

f  Amount  (eAtimated)  leqaired  for  completion  of  existinff  i»rq)eot |22, 500. 00 
Amoant  that  can  be  profitably  expended  in  fiscal  year  ending  «fane  30,1891    10, 000. 00 
Submitted  in  compliance  with  reqniremeute  of  sections  2  of  river  and 
harbor  acto  of  1866  and  1807. 

(See  Appendix  M  M  5.) 

6.  ITuroii  Harbor  J  Ohio. — At  the  close  of  the  fiscal  year  ending  Jane 
30, 1887,  there  was  a  good  channel  through  the  oater  bar  with  a  depth 
of  16^  feet,  and  between  the  piers  with  a  depth  of  from  10  to  17  feet 
The  superstrocture  of  both  piers,  except  where  repaired  in  1884  and 
1886,  was  in  a  decayed  condition  and  n^ed  immediate  renewal. 

The  heavy  gales  of  the  springs  of  1885,  1886, 1887,  and  1888  did  con- 
siderable damage  to  the  piers  and  to  the  beaches,  so  that  a  breach  was 
made  at  the  inner  end  of  east  pier  near  the  shore. 

Immediate  repairs  were  made  daring  the  year,  but  considerable  re- 
pairs are  still  needed. 

Up  to  the  end  of  the  fiscal  year  1889  the  sum  of  $123,273.71  had  been 
appropriated  for  this  harbor,  all  of  which  has  been  expended  or  con- 
tracted for.  A  good  channel,  with  least  depth  of  14  feet,  was  main- 
tained until  piers  became  dilapidated,  where  originally  there  was  a  sand- 
bar dry  at  low  water. 

The  estimated  cost  of  renewing  the  superstructure  of  the  piers  is 
t22,000 ;  $19,500  has  been  appropriated.  Repairs  in  addition  to  ^oee 
contemplated  when  the  estimate  was  submitted  have  been  made  nec- 
essary by  the  storms  of  1884, 1885, 1886, 1887,  and  1888,  and  the  amoant 
asked  for  to  completely  renew  the  piers  has  been  correspondingly  in- 
creased. 

Amonnt  appropriated  by  actof  An^ust  11, 1888 6,000.00 

Jnly  1.  1889|  amount  expended  daring  fiscal  year,  exclosiye  of 

liabilities  ontstanding  July  1,  1888 |2, 171.4.3 

Jnly  1, 1889,  outstanding  liabilities 250. 10 

Jnly  1, 1889,  amoant  covered  by  existing  contracts 3, 516. 52 

5,93a05 

July  1, 1889,  balance  available 61.95 

{Amonnt  (estimated)  required  for  completion  of  existing  project 6, 000. 00 
Amonnt  that  can  be  profitably  expended  in  fiscal  vear  ending  Jane  30, 1891    11, 000. 00 
Bubmifcted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  186G  and  1867. 

(See  Appendix  M  M  6.) 

7.  VermilHon  Harbor ^  Ohio. — Before  improvement,  the  mouth  of  the 
Vermillion  Elver  was  closed  by  a  sand-bar,  upon  which,  ttiere  was  a 
depth  of  less  than  2  feet.  The  original  project  consisted  of  partdlel 
piers  running  out  into  the  lake  from  each  side  of  the  mouth  of  the  river, 
m  order  to  secure  a  depth  of  10  feet.  This  project  has  been  amended 
from  time  to  time,  and  now  provides  for  a  depth  of  14  feet. 

In  1878  the  channel  was  about  70  feet  wide  with  a  depth  of  about  12 
feet,  and  has  since  remained  nearly  permanent 

The  act  of  August  11, 1888,  made  an  appropriation  of  $1,000  for  this 
harbor.  Only  partial  repairs  to  the  piers  can  be  made  with  the  sum 
available,  which  repairs  will  be  made  during  the  fall  of  1889. 

At  the  close  of  the  fiscal  year  ending  June  30, 1889,  the  piers  were 
in  only  fair  condition  ;  the  depth  in  the  channel  was  about  the  same 
as  at  close  of  the  previous  fiscal  year.  The  amount  appropriated  to 
dose  of  fiscal  year  1889  has  been  $118,942.32,  all  of  which  sum  will  b^ 
expended  by  end  of  the  calendar  yetur  1889, 
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Amount  appropriated  by  act  of  Augofit  11,  18d8 $1,000.00 

Jaly  1, 18ti9,  balance  available 1,000.00 


< 


'Amount  (estimated)  required  for  completion  of  existing  prmect 10,000.00 

Amoiinttbat  can  be  prod  tably  expended  in  fiscal  year  ending  June  30, 1891  10, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  M  M  7.) 

8.  Black  Eiver  Harbor^  Ohio. — The  present  project  for  the  improve- 
ment of  this  harbor  provides  for  parallel  piers  200  feet  apart,  ranning 
ont  to  a  depth  of  16  feet  in  the  lake. 

Up  to  the  close  of  the  fiscal  year  ending  Jnne  30, 1889,  and  since 
1826,  there  had  been  appropriated  the  snm  of- $220,138.73,  ail  of  which 
has  been  expended  or  pledged  under  contract,  and  with  which  a  chan* 
nel  with  least  depth  of  16  feet  has  been  obtained  where  originally  there 
was  bnt  3  feet  at  the  entrance. 

The  act  of  Angast  11, 1888,  appropriated  910,006  for  this  harbor. 
The  extension  of  pier  and  repairs  to  piers  ander  contract  were  begmi 
in  April,  1889,  and  were  completed  by  the  end  of  June,  1889,  and  ap- 
propriation exhausted.  The  piers  need  considerable  renewal  of  super- 
structure. 

Only  one-third  of  the  proposed  extension  of  the  piers  has  been  ac- 
complished. This  is  the  most  important  work,  and  should  be  completed 
as  soon  as  funds  sufficient  are  available. 

The  unexpected  and  extra  repairs  made  and  to  be  made  at  this  har- 
bor will  increase  the  estimate  for  same,  and  the  renewal  and  prolong- 
ing of  the  piers  will  cost  at  least  $12,000,  so  that  the  sum  of  $20,000  is 
still  needed  to  complete  the  existing  project. 

Amonnt  appropriated  by  act  of  An^nst  11,  18dS |I0, 000. 00 

Jnly  1, 1889y  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  ontstanding  July  1, 1888 $5,001.84 

July  1,  1889,  outstanding  liabilities 837.77 

July  1,  1889,  amonnt  covered  by  existing  contracts 3, 398. 86 

9,838.47 

July  1,  1889,  balance  available '        761.53 

(Amount  (estimated)  required  for  completion  of  existing  protect 10, 000. 00 
Amonnt  tbat  can  be  profitably  ex  pended  i  n  fiscal  year  ending  June  30, 1891    20, 000. 00 
Submitted  in  compliance  witb  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  M  M  8.) 

9.  Cleveland  Harbor ,  OAio.— The  original  project  for  the  improvement 
of  the  mouth  of  Cuyahoga  Kiver  was  adopted  in  1825,  and  has  been 
amended  from  time  to  time  to  gain  increased  depth.  It  consists  or 
parallel  piers  about  200  feet  apart  running  out  to  a  depth  of  16  feet  in 
the  lake. 

When  operations  were  commenced  there  was  a  long,  low  sand-bar 
where  the  river  now  empties  into  the  lake,  and  the  entrance  was  through 
a  narrow,  intricate  channel  with  a  depth  of  about  3  feet. 

At  the  close  of  the  fiscal  year  ending  June  30, 1889,  there  had  been 
expended  about  $371,000,  and  there  was,  as  a  result,  a  good  wide  chan- 
nel at  the  entrance  or  the  harbor  with  a  depth  of  from  14  to  18  feet  be- 
tween the  railroad  bridge  at  the  inner  end  of  the  piers  and  the  lake, 
with  a  pile  protection  work  620  feet  long  at  the  inner  end  of  the  west 
pier  constructed  in  1882. 

Harbor  of  refuge. — The  original  project  provided  for  an  outer  break* 
water  starting  from  the  lake  shore  about  700  feet  west  of  the  upper  end 
of  the  old  river  bed. 
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The  west  breakwater  runs  oat  about  due  north  a  distance  of  ^130 
feet  to  a  depth  of  28  feet,  and  thence  for  4,030  feet  it  runs  nearly  parallel 
to  the  shore,  with  a  spur  100  feet  long  on  the  north  side  of  the  lake  arm, 
200  feet  from  its  eastern  end,  in  a  depth  of  from  28  to  30  feet.  It  was 
originally  proposed  to  protect  the  entrance  to  the  harbor  on  the  east 
side  by  extending  the  east  pier  at  the  mouth  of  the  river  1,400  feet. 

Amended  projects  changed  this  plan  and  now  provide  for  a 
water  on  the  east  side,  which  begins  at  a  point  on  the  prolongation  of 
the  arm  of  the  west  breakwater  and  500  feet  firom  it,  extends  eastward 
on  the  line  about  3,500  feet,  then  inclines  towards  the  ^ore  in  a'd^>th 
of  26  feet  of  water  and  extends  2,000  feet,  having  an  entrance  2,300  £eet 
wide  between  the  easteru  end  and  the  curve  of  14  feet  depth  of  water, 
or  about  2,200  feet  from  shore. 

For  the  expenditure  of  the  appropriation  of  August  11, 1888,  contracts 
were  made  for  the  construction  of  about  600  linear  feet  ot  the  east 
breakwater.  Operations  were  commenced  in  March,  1889,  and  w^e 
continued,  when  weather  permitted,  until  end  of  this  fiscal  year.  By 
that  date  the  600  feet  of  east  breakwater  was  about  one-half  finished 
and  will  be  completed  to  extent  of  available  funds  by  October  30,  1888. 

The  amount  expended  during  the  fiscal  3  ear  was  $58,571.25. 

At  the  close  of  the  fiscal  year  1889  a  total  of  about  $1,000,585.60  had 
been  expended  and  8,310  linear  feet  of  breakwater  had  been  finished, 
which  completes  the  west  breakwater  and  over  1,150  linear  feet  of  the 
east  breakwater,  leaving  to  be  built  to  complete  the  harbor  of  refuge 
about  4,400  linear  feet  of  east  breakwater. 

The  total  amount  appropriated  for  the  harbor  of  refuge  to  July  1, 
1889,  is  $1,093,750,  of  which  sum  $1,036,085.50,  exclusive  of  outstand- 
ing liabilitiea»  has  been  expended,  less  about  $37,000  applied  to  repairs 
to  piers,  dredging,  etc.,  for  Cleveland  Harbor  proper. 

Amount  appropriated  by  act  of  Aagast  11,  1888 $100,000.00 

Jaly  1, 18b9,amoont  expended  dnriDg  fiscal  year,  ezclnslyeof 

liabilitiesoutatanding  July  1,1888 $42,335.60 

July  1,1889,  outstanding  liabilities 1,792.44 

July  1,  1889,  amouut  covered  by  existing  contracts 53,469, 18 

97,507.18 

July  1, 1889,  balance  avaUable 2^408.88 

(Amount  (estimated)  required  for  completion  of  existing  project 519, 250. 00 

Amountthatcanbeprofitably  expeudedm  fiscal  year  ending  J  nne  30, 1891  200, 000. 00 
Submitted  in  compliance  with  requirements  01  sections  S  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  M  M  9.) 

10.  Fairport  SarboTj  Ohio. — ^Tbe  present  project  for  the  improvement 
of  this  harbor  consists  of  parallel  piers,  200  feet  apart,  running  into  the 
lake.  It  was  adopted  in  1825,  and  has  been  modified  oy  prolonging  the 
piers  from  time  to  time,  so  as  to  give  increased  depth,  the  object  now 
being  to  afford  a  channel  of  navigable  width  and  not  less  than  16  feet 
in  depth. 

When  the  work  was  commenced  in  1826  the  month  of  the  river  was 
closed  by  a  sand-bar  1,200  feet  wide,  at  times  so  hard  and  dry  that 
teams  could  cross  over  it. 

At  the  close  of  the  fiscal  year  ending  June  30,  1889,  there  waa  a 
fair  channel  between  the  piers  with  a  least  depth  of  16  feet  at  low 
water,  and  in  lake  beyond  end  of  piers  with  a  least  depth  of  16}  feet  at 
ordinary  level  of  the  lake,  but  not  for  full  width  needed. 

During  the  fiscal  year  ending  June  30, 1889,  contracts  were  made  and 
work  commenced  for  necessary  repairs  to  piers  and  for  extension  of  the 
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west  pier  80  linear  feet.  An  a^eement  was  made  in  the  fall  of  1888 
for  a  small  amount  of  dredging  in  the  channel  and  a  contract  for  dredg- 
ing was  entered  into  also  with  Q.  Gillmore.  Under  these  two  agree- 
ments the  channel  was  pat  in  fair  condition,  and  by  May  15, 1889,  it 
was  restored  to  its  required  depth,  but  not  to  full  width. 

Extensive  improvements  as  to  docks  and  yards  for  receiving  cargoes 
of  iron  ore  and  shipping  coal  have  been  made  at  Fairport  Harbor  by 
Pittsburgh  capitalists.  These  improvements  were  continued  during  the 
fhll  of  1888,  and  it  is  expected  that  they  will  be  further  extended  this 
season  and  the  business  of  this  harbor  still  further  increased  thereby. 

Amonnt  appropriated  by  act  of  An^ost  11, 1888 $10,000.00 

July  1,  1889,  amoQDt  expended  darmg  fiscal  year,  exclnslve  of 

liabUitiea  oatstanding  Jaly  1, 1888 $2,659.35 

July  1,  1889,  amoont  ooyered  by  existing  contracts 6,  SOO.  00 

8,859.36 

July  1,  1889,  balance  available 1,140.65 

(Amount  (estimated)  required  for  completion  of  existing  project 21, 350. 00 

Amonnt  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1891  21, 300. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  riyer  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  M  M  10.) 

11.  AshtcUmla  Harbor j  Ohio. — ^The  original  project  for  the  improve- 
ment of  this  harbor  was  adopted  in  1826.  Bock  bottom  was  then  found 
at  9  feet  below  the  surface,  and  there  was  a  depth  of  only  2  feet  of 
water  over  bar  at  the  entrance  to  harbor. 

The  present  project  contemplates  the  extension  of  the  piers  out  to  16 
feet  depth  of  water^  the  removal  of  the  decayed  portions  of  both  piers, 
and  rebuilding  with  new  material,  also  rock  excavation  and  dredging 
to  give  channel  of  1 60  feet  width  and  full  depth. 

During  the  fiscal  year  1889  the  previous  condition  of  the  channel  was 
restored  by  the  removal  of  2^  414  cubic  yards  of  sofb  material  by  con- 
tract. 

At  the  close  of  the  fiscal  year  ending  June  30, 1889,  there  was  a  good 
wide  channel  1£^  to  16  feet  deep  from  the  lake  into  the  harbor. 

A  contract  was  made  during  fiscal  year  for  the  excavation  of  rock 
from  bar  in  lake  and  from  channel  between  the  piers  to  the  extent  of 
available  funds. 

The  excavation  was  commenced  and  all  the  work  required  under  the 
contract  should  be  completed  by  end  of  August,  1889. 

The  channel  through  the  outer  bar  is  being  excavated  to  18  feet 
depth  and  fall  width.  The  channel  between  the  piers  is  being  exca- 
vated to  17  feet  depth  and  of  such  width  as  the  available  funds  will 
permit,  viz.,  80  feet,  all  in  rock  bottom.  A  contract  was  also  made  with 
B.  S.  Horton  for  the  extension  of  the  east  pier  120  feet  and  repairs  to 
piers,  work  to  be  completed  August  31, 1889. 

There  has  been  appropriated  for  this  harbor  up  to  the  close  of  the 
fiscal  year  ending  June  30,  1889,  $427,401,21,  of  which  $404,203,97  has 
been  expended  and  balance  all  pledged  under  existing  contracts. 

Amount  appropriated  by  act  of  August  11, 1888 125,000.00 

July,  1,  lo&^f  amonnt  expended  during  fiscal  year,  exclusiTC  of 

ifabilitiee  outstanding  July  1, 1888 $1,802.76 

July  1,18«9,  outstanding  liabilities 4,660.00 

July  1,  1889,  amount  covered  by  existing  contracts 17, 358. 00 

23,820.76 

Jolyl,  1889,  balance  available 1,179.24 
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iAjDoaot  (estimated)  required  for  completion  of  existing  project t9S,  9Si0u  00 
Amoant  that  caa  be  prontably  expended  in  fiscal  vear  ending  June  30,  Irdl    25«  dOOi  00 
Submitted  in  compliance  with  reqnirements  of  sections  2  of  river  and 
harbor  acts  of  186G  and  1867. 

(See  Appendix  M  M  11.) 

12.  Removing  sunken  vessels  or  craft  obstnicting  or  endangering 


turn. — lu  November,  1887,  schoouer  Joy  with  cargo  of  iron  ore  wa« 
near  channel  about  350  feet  from  lake  end  of  east  pier  at  A  Rhtabah 
Harbor,  Ohio.  The  bids  received,  after  advertisement,  for  its  removml, 
being  too  high  were  rejected.  Buoys  have  been  placed  to  mark  XJbfb 
position  of  the  wreck. 

During  the  summer  it  is  proposed,  it  no  favorable  offer  is  received  for 
removing  what  remains  of  the  wreck,  to  explode  dynamite  cartridges 
under  her  and  blow  to  pieces  the  timbers  forming  the  wreck. 

(See  Appendix  M  M  12.) 

EXAMINATIONS  FOR  IMPROVEMENT,  TO  COMPLY  WITH  REQUIREMKNT8 
OP  THE  RIVER  AND  HARBOR  ACT  OF  AUGUST  11,  1888. 

The  required  preliminary  examinations  of  the  following  loealiliet 
were  made  by  the  local  engineer  in*  charge.  Major  Overman,  and  re* 
ported  by  him  as  not  worthy  of  improvement,  with  facts  and  reaaons 
for  such  opinion.  The  Chief  of  Engineers  concurring  in  the  conclusions 
reached  in  these  instances,  has  given  no  instructaous  to  make  further 
survey  with  the  view  to  their  improvement. 

1.  Cowles  Creek  or  Geneva^  Ohio. — {See  Appendix  M  M  13.) 

2.  Mouth  of  Chagrin  Biver^  near  Willoughhyj  Ohio. — (See  Appendix 
M  M  14.) 

Major  Overman  ako  submitted  a  reportof  aprelimim^ry  examination 
of  Monroe  Harbor^  Michigan^  to  deepen  channel  to  16  feet  provided  for 
in  the  act,  and  the  locality  was  reported  by  him  to  be  in  his  opinkm 
worthy  of  improvement.    (See  Appendix  M  M  15.) 

He  estimates  the  cost  of  a  16-foot  channel  to  be  $123,200.  In  mj 
opinion  the  locality  is  not  at  present  worthy  of  improvement  to  this  ex- 
tent. 

He  also  submitted  a  report  of  a  preliminary  examination  of  Comnwrnut 
Harbor  J  Ohio^  for  deepening  and  widening  channel^  provided  for  in  tbs 
act,  in  which  he  stated  that  with  a  line  of  railroad  from  the  coal  regioBS 
of  Pennsylvania  to  this  harbor  the  commerce  would  doubtless  increase 
rapidly,  and  in  that  event  the  desired  improvement  to  restore  the  harbor 
is  in  his  opinion  a  worthy  one.  (See  Appendix  M  M 16.)  Having  care- 
fully considered  the  report  made  by  the  local  engineer  in  this  case,  in 
my  opinion  the  locality  is  not  at  present  worthy  of  improvement;  bo 
instructions  were  therefore  given  for  the  surveys  proposed. 

IMPROVEMENT  OF  ERIE  HARBOR,  PENNSYLVANIA,  AND  DUNKIRK, 
BUFFALO,  WILSON,  OLCOTT,  AND  OAK  ORCHARD  HARBORS,  AND 
TONAWANDA  HARBOR  AND  NIAGARA  RIVER,  NSW  YORK. 

OfScer  in  charge,  Capt.  Frederick  A.  Mahan,  Corps  of  Bngineers. 
Division  Engineer,  Col.  H.  L.  Abbot,  Corps  of  Engineers. 

1.  Erie  Harbor^  Pennsylvania. — ^The  original  survey  of  this  harbor  was 
made  in  1819,  at  which  time  the  channel  was  narrow  and  tortaoos,  witk 
a  depth  of  only  6  feet.  In  1823  a  plan  for  the  improvement  was  adopted, 
and  constitutes  the  present  work  at  the  entrance  to  the  harbor,  except- 
ing some  changes  which  have  been  required  either  on  account  of  tiie 
age  of  the  structures  already  built  or  other  causes, 
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piers  have  been  exteuded  from  time  to  time  and  are  now  in  &ir 
condition. 

The  preaent  project  contemplated  the  exten^ion  of  tlie  piers  to  the 
16-l6ot  cnrve  in  the  lake,  and  the  maintenance  of  a  channel  of  navigable 
width  and  16  feet  in  depth  from  the  harbor  inside  to  the  lake  outside. 
*  OpenUions  have  been  prosecnted  with  more  or  less  interrnptioB  and 
nwpensioo  [lo  work  was  done  from  1838  to  1842,  from  1846  to  1853,  and 
from  1855  to  1864],  and  have  resnlted  in  much  benefit  to  the  harbor  and 
its  channel  entrance.  The  work  dnring  the  fiscal  year  consisted  of  the 
repairs  to  the  piers  and  breakwaters,  and  of  a  survey  of  the  peninsula 
to  determine  changes  in  the  shore-line  and  the  direction  of  the  currents 
along  the  ontside  of  the  peninsula.  The  channel  is  now  available  to 
its  fuXL  width  for  vessels  drawing  16  feet  of  water. 

To  carry  out  the  recommendations  of  the  Board  of  Engineer  OfScers 
€f  Jane  14, 1882,  $10,000  of  the  amouut  available  for  the  harbor  is  set 
aakle  to  provide  for  the  prompt  construction  of  a  dike  at  ^e  neck  of  the 
penifisnla  in  case  of  necessity. 

On  account  of  the  high  price  paid  for  dredging  anthority  was  granted 
to  try  bydranlio  dredging.  A  vessel  has  been  chartered  and  the  ma- 
chinery ordered. 

The  total  amonnt  appropriated  for  this  harbor  to  Jnne,  18S9,  is 
•791,867.23,  of  which  $729,490.72  have  been  expended,  including  oitt- 
ttwiding  liabilities,  resulting  in  the  construction  of  the  north  and  south 
piers,  north  and  south  breakwaters,  and  in  dredging  the  channel. 

Joly  I,  ISeS,  mmonnt  available $72,884.22 

Amoaol  ^propmted  by  actof  Angnst  11;  188a 23,000.00 

95,864.22 
July  1,  1889,  amoand  expended  dariDg  fiscal  year,  exclnsive  of 

lialHlities  oaUtanding  Jaly  1,  1888 |11,826.8'2 

Jttly  l^  1889,  cMilsUDdiDg  liabUities 5,500.64 

Joly  1,  ld89,  amoant  eoTered  by  existing  contracts 16, 180. 25 

33,50r.71 

Jaly  1, 1889,  balance  avaUable 62,376.51 

{AflMMiDt  (esUmated)  required  for  completion  of  existing  project 24,000,00 
Amoont  that  can  be  profitably  expended  in  fiscal  yearendingJune30, 1891    24,000.00 
Svboiitted  in  compliance  with  requirements  of  sections 2  of  river  and 
barbor  acte  of  lti66  and  1867. 

(See  Appendix  N  N  1.) 

2.  Preservation  and  proieetion  of  the  peninsula  at  Presque  Isle^  Erie 
Harbor^  Pennsylvania, — In  a  report  upon  the  examination  of  Erie  Har- 
bor, made  in  1885,  it  was  recommended  that  the  neck  of  the  peninsula 
be  fwotected  by  a  breakwater,  and  that  the  movement  of  sand  around 
the  eastern  end  of  the  peninsula,  which  threatens  to  close  the  harbor 
eninuiee,  be  arrest  e<l  by  the  construction  of  jetties  perpeudicular  to  the 
shore  of  the  peninsula,  at  an  estimated  cost  of  $173,044.50. 

Prupot^ls  were  received  on  July  2, 1888,  for  the  shore  protection  for 
tlM»  neck  of  the  peninsula,  and  the  work  was  awarded  to  Jacob  Friday, 
of  Pittsburgh,  Pa.  On  account  of  the  lateness  of  the  season  this 
eoBtract  wa8  extended  to  August  1, 1889.  Up  to  the  close  of  the  year 
he  bad  finished  a  length  of  805  feet  of  the  protection. 

ivonnt  appropriated  by  actof  Au^st  11,  1888 |6O,00O.0D 

JoJy  I,  UWy  amonnt  expended  daring  fiscal  year,  exclusive  of 

liabiiitles  ootstanding  Jnly  1, 1688 $200.25 

Ja(yl,  Jaa9,  oat«tanding  liabQities 150.00 

JbIt  I   1869.  junoan t  covered  by  exiating  contracts .*. . .    59, 649, 75 

'    '  60,000.00 


332   REPORT  OF  THE  CHIEP  OP  ENQINEBR8,  U.  S.  ARMY. 

tension  of  parallel  piers  from  the  mouth  of  Twelve*Mile  Greek  to  Afe 
12-foot  curve  in  Lake  Ontario,  with  the  formation  of  a  protected  okaii- 
nel  between  the  piers.  The  mouth  of  the  creek  was  originally  ob- 
structed by  a  bar,  upon  which  there  was  a  depth  of  about  1  foot. 

Before  the  commencement  of  operations  by  the  United  Stfl^s  the  pi^rs 
had  been  carried  about  400  feet  into  the  lake  by  private  enterprise. 

During  the  past  year  a  protection  360  feet  long  was  built  to  shield. 
the  shore  of  the  lake  from  the  action  of  waves  in  gales  from  the  noitlir 
east,  and  prevent  a  breach  being  made  into  the  harbor.  A  section  of 
the  west  pier  150  feet  long  was  rebuilt.  At  the  end  of  the  ye^ur  dredg- 
ing operations  were  completed  and  a  channel  with  a  least  depth  of  9^ 
feet  obtained.    The  appropriation  being  exhausted,  work  had  to  stop. 

The  amount  appropriated  to  June  30,  1889,  is  $65,000,  of  which  the 
sum  of  $64,715.40  has  been  spent,  with  the  result  of  extending  the 
piers  to  the  8-foot  curve  in  the  lake  and  dredging  to  9^  feet. 

JoJv  1, 1888,  amount  available $3,200.54 

RefQDded  by  A.  N.  Dwight,  remisflion  of  duties  on  timber 269. 54 

Amount  appropriated  by  act  of  August  11, 1888 5,000.00 

B^iToToi 
July  1, 1889,  amount  expended  during  fisoal  year,  ezcluaiye  of 

liabilities  outstanding  July  1, 1888. $5,005.28 

July  1, 1889,  amount  covered  by  existing  contracts ^ . . .      3, 090. 20 

8,185.48 

July  1,  1889,  balance  available 284.60 

(Amount  ^estimated )  required  for  completion  of  existing  project 45, 000. 00 
Amount  that  can  be  profitably  expend^  in  fiscal  year  ending  June  30, 1891     10, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  K  N  6.) 

7.  Olcott  Harbor^  New  TorTc. — ^The  project  for  the  improvement  of 
this  harbor  was  adopted  in  1866.  It  proposes  to  connect  the  deep 
water  in  Lake  Ontario  with  the  deep  water  in  Eighteen-Mile  Creek  by 
the  extension  of  two  parallel  piers  irom  the  moadi  of  the  creek  to  the 
11-foot  curve  in  the  lake,  with  the  addition  of  a  dredged  channel  be- 
tween the  piers.  The  project  was  modified  in  1874  and  in  1881  to  pro- 
vide for  the  removal  of  rock  fonnd  to  exist  in  the  channel  between  the 
piers  and  for  additional  pier  extension.  The  natural  channel  between 
the  mouth  of  the  creek  and  the  lake  was  obstructed  by  a  bar,  upon 
which  there  was.  a  depth  of  at>out  1^  feet. 

l^othing  was  done  during  the  year.  A  contract  was  made  with  Mo- 
GuUum  &  Lee  for  dredging.  Work  not  yet  begun.  The  piers  are  in 
good  order. 

Up  to  June  30, 1889,  the  sum  of  $133,000  had  been  appropriated  for 
this  harbor,  of  which  $129,748.02  had  been  spent  in  the  extension  of 
the  piers  to  the  9-foot  curve  in  the  lake  and  the  formation  between  the 
piers  of  a  channel  of  navigable  width  and  about  7^  feet  deep  at  low 
water. 

July  1, 1888,  amount  available 92,792.34 

Amount  appropriated  by  actof  August  11, 1888 5,000.00 

7,7918.34 
July  1, 1889,  amount  expended  during  fiscal  year,  ezcluaive  of 

liabilitieB  outstanding  July  1,  1888 1115.36 

July  1,  18^9,  amount  coyered  by  existing  contracts 4, 425. 00 

•  4,540.36 

July  1,1889,  balance  available 3,251.98 
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'Amoani  f estimated)  required  for  completion  of  exicrtio^  project |^»O00.00 

I  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  nne  30,1891  10, 000.  QQ 
1  Submitted  in  compliance  with  requirements  of  sections  2  Qf  river  and 

,    harbor  acts  of  1866  and  1867. 

(See  Appendix  N  liT  7.) 

8.  Oak  Orchard  Harbor^  New  York, — ^Tbe  earliest  project  for  the  im- 
provement of  this  harbor  ^as  adopted  in  1836,  tbe  date  of  tiie  firat 
appropriation,  and  proposed  the  constraction  of  an  east  and  west  break- 
water, approaching  to  witbin  200  ieet  of  eacb  other,  and  connecting  at 
the  opening  with  two  parallel  piers  extending  into  the  lake. 

Subsequent  modifications  were  extensions  of  the  original  project  to 
provide  for  tbe  removal  of  rock,  and  to  adjust  the  harbor  to  the  in- 
creased demand  of  commerce.  The  present  project  was  adopted  in 
1881,  the  object  being  to  extend  tbe  piers  to  the  12-foot  curve  in  the 
lake,  with  the  formation  of  a  channel  of  navigable  width  and  12  feet 
deep  at  low  water  between  the  piers.  The  natural  entrance  into  Oak 
Orchard  Greek  was  narrow,  with  a  depth  of  from  2  to  4  feet. 

A  shore  protection  91  feet  long  was  built  to  the  east  of  the  east  pier. 
Very  slight  repairs  were  made  to  the  west  pier.  All  structures  are  in 
good  order.    Dredging  was  begun  late  in  June,  and  is  now  going  on. 

The  total  amount  appropriated  for  this  harbor  up  to  June  30, 1889, 
is  $200,000,  of  which  the  sum  of  $196,191,03  has  been  spent,  including 
outstanding  liabilities.  With  this  tbe  piers  have  b^n  extended  to  the 
12foot  curve  in  the  lake,  and  a  navigable  channel  of  12  feet  depth  at 
low  water  has  been  obtained. 

Jnly  1, 1888,  amount  available $1,367.60 

Amount  appropriated  by  act  of  Anji^nst  11, 1888 6,000.00 

7,367.60 

Jnly  1,  1889,  amount  expended  during  fiscal  year,  ezoluaive  of 

liabilities  outstanding  July  1,  1888 |1,061.43 

July  1,  1889,  outstanding  liabiliiies 247.80 

July  1, 1889,  amount  covered  by  existing  contracts 2, 250. 00 

3,559.23 

July  1,  1889,  balance  available 3,808.37 


{Amount  (estimated)  required  for  completion  of  existing  proiect 86, 000. 00 
Amount  tbat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1891    10, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  \rm  and  1867. 

(See  Appendix  K  N  8.) 

IMPROTEHENT  OF  HABBOBS  ON  LAKE  ONTABIO,  EAST  OF  OAK  OBCHABD, 

NEW  YOBK. 

Officer  in  charge,  Gapt.  0.  P.  Palfrey,  Corps  of  Engineers ;  Division 
Engineer,  Col.  H.  L.  Abbot,  Corps  of  Engineers. 

1.  Charlotte  Harbor ,  New  York. — The  original  project  for  the  improve- 
ment of  this  harbor,  adopted  in  1829,  proposed  to  connect  the  deep 
water  in  the  Genesee  Biver  with  the  deep  water  in  the  lake  by  parallel 
piers  abont  480  feet  apart. 

The  present  project,  adopted  in  1881,  is  for  the  extension  of  the  piers 
to  the  15foot  carve  in  the  lake,  with  the  formation,  by  dredging,  of  a 
channel  between  them  of  a  navigable  width  and  15  feet  in  depth  at  low 
water. 

Tbe  natural  channel  over  the  bar  was  tortnons,  and  in  calm  weather 
would  admit,  at  ordinary  stages  of  the  lake,  vessels  drawing  8  feet. 
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The  total  amount  expended  from  1823  to  Jane  30^  1889,  is  $400,049.92, 
incloding  outstanding  liabilities ;  $16,900  in  addition  is  covered  by  ex- 
isting contracts. 

The  amount  expended  from  the  adoption  of  the  present  piqjeot  in 
1881  to  June  30, 1889,  is  $81,971.52,  including  outstanding  liabilitieR. 

The  total  expenditures  has  resulted  in  extending  the  piers  to  the  13- 
foot  curve  in  the  lake,  securing  a  channel  between  the  piers  of  navigabie 
width,  and  of  not  less  than  12  feet  in  depth  at  extreme  low  water. 

During  the  year  superstructure  has  been  repaired  on  667  feet  of  pier, 
and  renewed  on  225  feet  Bepairs  have  also  been  put  in  below  water 
at  two  points ;  15,494  cubic  yards  have  been  dredged  from  channeL 

July  1,  1888,  amount  available $4,753.15 

Amount  appropriated  by  act  of  August  11|  1888 45,000.00 

49,75ai5 

July  1, 1889,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1888 $5,60a92 

July  1, 1889,  outstanding  liabilities 137.75 

July  1,  1889,  amount  covered  by  existing  contracts 16, 900. 00 

22,646.67 

July  1,  1889,  balance  available '/7, 106. 48 

r  Amount  (estimated)  required  for  completion  of  existing  project 99, 780. 00 

I  Amoant  that  can  be  profitably  expended  in  fiscal  year  ending  June  30. 1891  45, 000. 00 
1  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
L     harbor  acts  of  1866  and  1867. 

(See  Appendix  O  O  1.) 

2.  Great  Sodus  Harbovy  New  TorJe. — ^The  earliest  project  for  the  im- 
provement of  this  harbor,  adopted  in  1828,  proposed  tlie  constmction 
of  two  breakwaters  from  the  east  and  west  shores,  approaching  to  within 
500  feet  of  each  other,  and  connecting  at  the  opening  with  parallel  piers 
extending  into  the  lake.  Subsequent  modifications  were  extensions  of 
the  original  project,  to  adjust  it  to  the  increased  demands  of  commerce. 

The  present  project  was  adopted  in  1882,  the  object  being  to  extend 
the  piers  to  the  i5-foot  curve  in  the  lake,  and  dredging  a  channel  be- 
tween the  piers  15  feet  deep  at  low  water. 

The  natural  channel  would  admit  vessels  drawing  8  feet  at  ordinary 
lake  stage. 

The  total  amount  expended  from  1829  to  June  30, 1889,  is  $419,64L27, 
including  outstanding  liabilities;  $9^000,  in  addition  is  covered  by  ex- 
isting contract.  The  amount  expended  from  1831  to  June  30, 1^9,  is 
$62,101.15,  including  outstanding  liabilities.  The  total  expenditure  has 
resulted  in  the  extension  of  the  west  pier  to  the  14-foot  curve  in  the 
lake,  and  of  the  east  to  the  9-foot,  with  a  channel  of  navigable  width 
and  12  feet  deep  at  low  water,  between  them. 

The  operations  of  the  past  year  have  been  repairs,  chiefly  below  water, 
sheet-piling  365  feet  of  pier,  renewal  of  superstructure  now  in  progress^ 
and  dredging  now  in  progress. 

July  If  1888;  amount  available |5, 079.88 

Amount  appropriated  by  act  of  August  11, 1888 24,000.00 

29,079.88 
July  1, 1889,  amount  expended  during  fiscal  year,  exclusive  of 

liabUitles  outstanding  July  1, 1888 $9,057.78 

July  1,  1889,  outstanding  liabiliUes ^2,016.24 

July  1,  1889)  amount  covered  by  existing  contracts 9, 000. 00 

20,074.02 

July  1, 1889,  balance  available 9,006.86 
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r AjWHUkt  (estiiDated)  reqoired  for  oompletion  of  ezistiiig  prqject $52, 440. 00 

AboodI  that  CAD  be  profiUbly  expended  in  fiscal  yearending  Jnne30,lci91  25, 000. 00 
8«baiJtted  ia  oomplianoe  with  reqniremente  of  aections  2  of  riyerand 

,    barbor  acta  of  1866  and  18G7. 

(See  Appendix  O  O  2.) 

3.  LUUe  8odu$  Harbor ,  New  Torh.— The  earliest  project  for  the  im- 
pravement  of  this  harbor  was  adopted  in  1829,  and  has  since  been 
▼arioasly  modified.  The  first  appropriation  was  made  in  1852.  The 
earij  project  proposed  the  partiid  dosing  of  the  opening  between  the 
bay  and  the  lake  by  lateral  dikes  conne^ed  with  two  parallel  piers  ex- 
tending into  the  lake. 

The  present  project,  which  is  an  expansion  of  the  earlier  ones,  was 
adopted  in  1881,  and  is  designed  to  afibrd  a  channel  of  navigable  width 
of  not  lees  than  15  feet  depth  at  low  water. 

The  total  amoant  expendc^l  from  the  date  of  the  first  appropriation 
in  1852  to  Jnne  30, 1889,  is  $288,89^.12,  inclnding  outstanding  liabili- 


The  amoont  expended  from  the  adoption  of  the  present  project  in 
1881,  to  June  30, 1889,  is  $54,453.35,  inclnding  outstanding  liabilities. 
The  total  expenditure  has  resulted  in  the  extension  of  the  pier  to  the 
12-foot  corve  in  the  lake^  securing  a  channel  between  the  piers  of  navi- 
gable width  and  10  feet  in  depth  at  extreme  low  water. 

The  operations  of  the  fiscal  year  have  been  repairs,  and  renewal  of 
sapeFBtmcture  on  iK>rtions  of  west  pier  and  of  east  breakwater,  now  in 


Jnly  ly  1888,  amoant  aTailable i |7, 027.53 

Aaumnt  appropriated  by  act  of  Angast  11,  1888 16,000.00 

23,027.53 

JqIt  1. 1889,  amoant  expended  daring  fiscal  year,  exdoaiTe  of 

UabOitiee  outstanding  July  1. 1888 |5,197.62 

JnW  1, 18&9,  ootatandinff  liabilities 8,733.26 

13,930.88 

July  1, 1889,  balance  avaUable 9,096.65 

1  Amoant  reetimated)  reonired  for  oompletion  of  existing  project 46, 600. 00 

Amoont  that  can  be  prontabl^  expended  in  fiscal  vear  endins  J  one  30, 1891  32, 000. 00 
Sobmitted  in  compliance  with  reqoirements  of  sections  2  of  river  and 
harbor  aoU  of  1866  aod  1867. 

(See  Appendix  O  O  3.) 

4.  (hwego  Harbor,  New  York. — The  earliest  project  for  the  improve- 
ment of  this  harbor  was  adopted  in  1827,  and  proposed  to  inclose  an 
area  at  the  mouth  of  the  river  by  extending  jetties  from  the  shore  into 
the  lake,  joining  the  outer  ends  by  a  breakwater,  but  leaving  an  open- 
ing through  wMch  to  enter  the  harbor. 

The  project  was  completed  in  1869  and  forms  the  present  inner  har- 
bor. 

The  present  project  was  adopted  in  1870,  and  consists  of  a  break- 
water 5,800  feet  in  length,  parallel  to  the  old  west  breakwater,  and 
1,100  feet  in  advance  of  it  The  estimated  cost  was  $1,161,682.  It 
was  subsequently  modified  by  the  proposed  construction  of  an  east 
breakwater  2,700  feet  in  length,  the  reduction  to  350  feet  of  the  open- 
iog  between  the  east  end  of  the  west  breakwater  and  the  north  end  of 
the  light-honae  pier,  the  construction  of  spurs  along  the  face  of  the 
outer  west  breakwater  to  reduce  the  effect  of  accumulated  seas,  and  for 
deepening  by  dredging  the  inner  harbor  at  the  mouth  of  the  Oswego 
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River,  and  by  the  proposed  removal  of  the  east  breakwater,  now  in 
progress. 

The  object  of  these  improvements  was  to  give  protection  to  the  <At^ 
docks  and  wharves,  and  to  the  commerce  of  tbe  harbor  and  lake  a 
depth  suitable  for  the  heaviest-draught  vessels  on  the  lakes. 

The  natural  entrance  to  the  month  of  the  river  was  shallow  and  diffl- 
cult  of  access. 

The  total  amount  expended  from  the  date  of  the  first  appropriation 
in  1826,  to  June  30, 1889,  is  $1,621,236.59,  including  outstanding  liabili- 
ties ;  $14,700  in  addition  is  covered  by  existing  contract. 

The  amount  expended  from  the  adoption  of  the  present  prqjeet  in 
1870  to  June  30,  18S9,  is  $1,147,903.86,  including  outstanding  Uabtlities. 

The  total  expenditure  has  resulted  in  the  completion  of  the  originally 
projected  harbor,  the  completion  of  the  west  breakwater,  with  the  le- 
duction  of  350  feet  of  the  oi^ening  between  the  east  end  of  west  break- 
water and  the  north  end  of  the  lighthouse  pier,  the  construction  of  213 
linear  feet  of  the  east  breakwater,  the  completion  of  one  spur-carib, 
and  the  deepening  of  the  river  mouth  to  a  depth  of  15  feet  at  low 
water,  securing  full  protection  to  the  docks  and  wharves  west  of  the 
river  mouth,  and  channels  of  entrance  16  feet  deep  and  350  feet  wide 
eaeh  to  the  inner  and  outer  harbors  and  15  feet  deep  at  low  water. 

Early  in  December,  1884,  a  severe  northwest  storm  caused  a  breadi 
in  the  west  breakwater  145  feet  in  width,  necessitating  repairs  for  a 
length  of  100  feet  each  side  of  the  breach.  This  portion  of  the  break- 
water has  been  repeatedly  breached.  To  remove  and  rebuild  the  old 
work,  the  officer  in  charge  estimates,  would  cost  $80,000. 

The  operations  of  the  fiscal  year  have  been  repairs  of  damage  by 
storm  and  removal  of  east  breakwater,  now  in  progress. 

Jalyl,  1888,  amount  available $^,638.04 

Amount  appropriated  by  act  of  August  11,  1888 100,000.00 

127, 63a  04 
July  1,  l8S9y  amount  expended  during  fiscal  year,  exclusive  of 

liabUities  outstanding  July  1,  1888 |7, 057.54 

July  a,  1889,  outstanding  liabilities 6,324.42 

July  1, 1689,  amount  covered  by  existing  contracts 1, 470. 00 

14.851.96 

July  1,  1889,  balance  available *..,.  112,786.08 


1 


Amount  that  can  be  ])rofitably  expended  in  fiscal  year  ending  June  30, 1891    00, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  O  O  4.) 

6.  Bachefs  Harbor,  Netv  Torfc.— -The  project  for  the  improvement  of  this 
harbor  was  adopted  in  1881,  and  proposed  the  deepening  of  the  harl>or 
over  an  area  of  about  15  acres  to  a  depth  of  12  feet  at  low  water.  The 
depth  inreviously  existing  was  less  than  8  feet  over  a  large  part  of  its 
area. 

In  1826  and  1828  the  snm  of  $6,000  was  expended  in  clearing  and 
deepening  the  harbor. 

The  total  amount  expended  from  1826  to  Jnue  30, 1889,  is  $14,256.09. 
The  amount  expended  from  the  adoption  of  the  present  project  to  June 
ao,  1889,  is  $8,256.09,  and  has  resulted  in  the  removal  of  24,010  cubic 
yards  of  sand,  mud,  and  gravel.  With  the  completion  of  that  work  the 
harbor  had  a  depth  of  12  feet  at  low  water  over  about  6  acres  of  its  area, 
except  in  a  small  part  where  the  presence  of  rock  in  place  limited  tlio 
depth  to  a  little  less  than  12  feet. 
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The  operatioDS  of  the  flscal  year  have  been  the  boilding  of  164  feet  of 
stake  and  fascine  jetty,  connecting  harbor-crib  with  Ship-house  Point, 
and  the  placing  of  two  mooring-cleats  on  harbor-crib. 

July  1, 1888,  amoont  available |60.14 

JUnoant  appropriated  by  act  of  Angust  11, 1888 2,000.00 

2, 060. 14 

Joly  1, 1889,  amoont  expended  daring  fiscal  year,  ezclasive  of  liabilities 
ontstanding  July  1, 1888 1,503.94 

Jnly  1, 1889,  balance  available 556.20 

i  Amount  (estimated)  required  for  completion  of  existing  project 13, 000. 00 

<  Submitted  in  compliance  witli  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  O  O  5.) 

SXAMINATIONS  AND  SURVEYS  FOB  IMPBGYEMENT,  TO  OOMPLT  WITH 
BEQT7IBEMENTS  OF  THE  BIYEB  AND  HABBOB  ACT  OF  AUaUST 
11,  1888. 

The  required  preliminary  examinations  of  the  following  looalities 
were  made  by  the  local  engineer  in  charge,  Oaptain  Palfrey,  and  re- 
ported by  him  as  not  worthy  of  improvement,  with  facts  and  reasons 
for  sn^  opinion.  The  Chief  of  Engineers,  concurring  in  the  ooiicln- 
sions  reached  in  these  instances,  has  given  no  instructions  to  make 
further  survey  with  the  view  to  their  improvement. 

1.  Oeneasee  River ^  N'ew  York^from  a  point  south  of  the  present  harbor 
mnd  above  the  village  of  Oharlottey  extending  southerly  a  distance  about 
SfiOO  feet— (See  Appendix  O  O  6.) 

2.  Channel  connecting  Irondequoit  Bay  with  Lake  Ontario^  for  harbor  of 
refuge  at  Irondequoit  Bay^  New  York. — (See  Appendix  O  O  7.) 

3.  .Harbor  at  Troutberg^  New  York. — (See  Appendix  O  O  8.) 

4.  Harbor  at  mouth  of  iMmon  Biver^  Lake  OntariOf  New  York. — (See 
Appendix  O  O  9.) 

5.  Slack  Bivery  New  York,  from  BrownviUe  to  Lake  Ontixrio. — (See* 
Appendix  O  O  10.) 

Oaptain  Palfrey  also  submitted  a  report  of  preliminary  examination, 
provided  for  in  the  act,  of  Oape  Vincent  Harborj  New  York,  to  establish 
a  breakwater,  and  the  locality  was  reported  by  him  to  be,  in  his  opinion, 
worthy  of  improvement.  Having  carefully  considered  the  report  made 
by  the  local  engineer,  in  my  opinion  this  locality  is  not  at  present  worthy 
of  improvement,  and  no  instructions  were  therefore  given  for  the  survey 
proposed.    (See  Appendix  O  O  11.) 

The  act  also  provides  for  an  examination  or  survey /or  harbor  of  ref- 
uge at  Frontbergj  on  south  shore  of  Lake  Ontario,  New  York,  No  such 
locality  could  be  found.  A  report  on  preliminary  examination  of  har- 
bor of  Troutberg,  south  shore  of  Lake  Ontario,  New  York,  will  be  found  in 
Appendix  O  O  8. 

Oaptain  Palfrey  was  also  charged  with  examination  of  water-way 
around  Niagara  Falls,  of  capacity  and  facilities  sufficient  to  float  merchant 
ships  and  ships-ofwar  of  modem  buUd,  drawing  20  feet  of  water,  said 
water-way  to  commence  in  a  navigable  part  of  Niagara  Biver,  in  Niagara 
County,  New  York,  at  or  near  Tonawanda,  a/nd  to  end  in  the  navigable 
waters  of  said  river  below  said  falls,  or  in  the  navigable  waters  connected 
AerewUh,  and  his  report  thereon  is  submitted  herewith. 

BNG  89 ^22 
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The  estunates  presented  are  as  follows : 

Boute  Ko.  i,^WU9^  or  Twelve-Mile  Creek  Line, 

[Lenctb,  18  J5  milet ;  18  lifts.] 

Estiiiuited  cost  with  single  looks |24,201, 

Estimated  cost  with  doable  looks 29,347,900 

Boute  No,  6,—OleoU  or  Eighteen-Mile  Creek  Line. 

[Length,  25.28  miles ;  18  llfte.] 
Estimated  cost $23,617,900 

(See  Appendix  O  O  12.) 

IMPROVEMENT  OF  OGDENSBURO  HARBOR  ON  THE  RIYER  ST.  LAW- 
RENCE, OF  HARBORS  ON  LAKE  CHAMPLAIN,  AND  OF  GRASS  AND 
TICONPEROGA  RIVERS,  NEW  YORK,  AND  OF  OTTER  CREEK,  VER- 
MONT. 

Officer  in  charge,  Maj:  Milton  B.  Adams.  Ck>rps  of  Engineers.  Di- 
vision Engineer,  Col.  H.  L.  Abbot,  Corps  ot  Engineers. 

1.  Ogdensburgh  Harbary  New  York. — ^Tbe  present  project  for  the  im- 
provement of  this  harbor,  which  was  adopted  in  1882,  contemplates  the 
deepening  of  the  channels  along  the  city  front,  and  the  prolongation  of 
the  lower  reach  of  the  Oswegatchie  to  deep  water  in  t^e  St.  Lawrenoe 
Biv^,  so  as  to  afford  a  depth  of  15  feet  in  t^e  channels,  and  16  feet  on 
the  enter  bar  at  extreme  low  water. 

When  operations  were  commenced  at  this  harbor  the  channels  aflforded 
depths  of  5  to  12  feet  only,  and  now  there  are  two  good  channels  from  deep 
water  in  the  St.  Lawrence  to  the  nearest  docks  or  wharves,  in  whieh 
water  from  15  to  16  feet  deep  is  afforded,  and  a  channel  12  feet  deep  and 
150  feet  wide  has  been  made  along  the  city  front  and  is  nndergoiiig 
deepening  to  15  feet. 

At  the  close  of  operations  Angost  31, 1887,  the  channel  along  the 
city  front  had  been  made  15  feet  deep,  and  100  feet  wide  from  its  lower 
end  to  a  point  opposite  Hanuan's  Dock,*  a  total  length  of  2,900  feet^  and 
all  available  fnnas  were  consumed.  The  appropriation  of  Angost  II, 
1888,  has  been  pledged  under  contract  and  will  be  expended  in  widen- 
ing and  deepening  the  existing  channels.  The  total  amount  exp^ided 
from  the  date  of  the  first  appropriation  in  1852  to  June  30, 1889,  haa 
been  $146,886.78,  and  from  the  adoption  of  the  present  project,  $36,886.78. 

Atnoimt  appropriated  by  aot  of  AQguat  11, 1888 $15,000.00 

July  1,  1889,  ainoimt  expeoded  danng  fiscal  year,  exolnsiTe  of 

liabiUties  oatstanding  Jolv  1, 1888 «206.91 

July  1,  1869,  araoQDt  covered  by  existing  contracts 12, 286. 40 

12,492.31 

Joly  1, 1889,  balance  ayailable 8,507.01 

(Amotmt  ^estimated)  required  for  completion  of  existing  proiect :  25, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  encung  J  une  30, 1891  25, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  rlyer  and 
barbor  acts  of  1866  and  1867. 

(See  Appendix  P  P  1.) 

2.  Orass  River  (at  Massena),  New  York. — The  project  for  the  improve- 
ment of  this  river  was  adopted  in  1881,  and  has  for  its  object  the  forma- 
tion of  a  channel  with  a  least  depth  of  4  feet,  and  a  least  width  of  40 
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feet  ttom  the  St  Lawrence  Biver  to  the  village  of  Massena,  a  distance 
of  abont  7^  miles  by  water. 

The  nataral  depth  of  the  shoal  places  is  about  2  feet.  The  act  of 
Angnst  2, 1882,  appropriated  $3)000  for  this  work.  There  remained  un- 
expended at  the  close  of  last  fiscal  year,  $2,948.60,  which  was  directed 
by  the  river  and  harbor  act  of  August  11, 1888,  to  be  expended  in  dredg- 
ing operations,  according  to  the  original  plan. 

Work  oomttienced  by  dredging  at  the  rapids  in  September  and  ter- 
minated in  October,  1888,  the  funds  being  then  consumed. 

There  was  1,668^  cubic  yards  removed  at  a  cost  of  $r.76  per  yard. 
A  cut  800  feet  long  and  26  feet  wide  was  made,  which  lacked  about  25 
feet  of  carrying  it  through  the  shoal,  consequently  navigation  has  as 
yet  ^rived  no  benefit  from  the  improvement. 

Joly  1,1886,  amooDt  available 92,948.60 

July  1, 1889,  amoant  expended  daring  fiscal  year,  exclnsive  of  liabilities 
outstanding  July  1, 1888 3,948.60 

(Amoant  ^estimated)  required  for  completion  of  existing  proleot 6, 000. 00 
Amount  tnat  can  be  profitably  expended  in  fiscal  year  ending  J  ane  30, 189 1      6, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  P  P  2.) 

3.  Breakwater  at  Banners  Paint,  Lake  Ohamplainj  New  York* — ^The 
project  for  this  improvement  was  adopted  in  1885  and  contemplates  the 
construction  of  a  breakwater  composed  of  rubble  and  large  stone  on  a 
straight  line  from  Stony  Point  until  the  18-foot  curve  in  the  lake  is 
reached,  a  total  distance  of  2,0(Ki  feetl 

The  estimated  cost  of  the  breakwater  is  $110,000.  Work  was  com- 
menoed  by  contract  September  1, 1885,  and  has  been  in  progress  since 
thai  time.  The  first  and  second  contracts  are  completed,  and  comprise 
the  sections,  800 feet  long,  extending  from  shore  to  the  12foot  curve, 
and  the  section  from  there  to  the  14foot  curve,  550  feet,  making  the 
total  length  of  completed  work  1,350  feet. 

A  contract  for  further  extension  of  this  work,  125  feet,  was  entered 
into  under  date  of  November  2,  1888,  and  the  rubble- stone  for  the 
fimndation  has  been  placed.  Operations  are  now  suspended,  as  time 
for  settlement  in  the  foundation  should  be  allowed  before  the  large 
crowning  and  facing  stones  are  added.  It  is  expected  that  work  will 
be  reenmed  so  as  to  complete  the  contract  on  time,  I^ovember  30, 1889, 
and  that  the  available  funds  will  then  be  consumed. 

There  has  been  $62,790.03  expended  on  this  work  to  June  30, 1889, 
inclading  outstanding  liabilities. 

The  good  effects  of  the  improvement  are  apparent  in  the  increased 
shelter  afforded  at  the  docks  and  wharves  by  the  portion  of  the  break- 
water which  has  been  finished. 

July  1,  1888,  amount  avaUable $328.27 

Amonntappropriatedbyact  of  August  11, 1888 13,500.00 

13,828.27 
July  1.  I'M,  amount  expended  daring  fiscal  year,  exclnsive  of 

liabilities  outstanding  July  1,  1888 $7,786.53       • 

July  1,  1H89,  outsUndIng  liabilities 3:31.74 

July  1.  1889,  amount  covered  by  existing  contracts 4, 118. 20 

12,236.47 

July  If  1889, balance  i»v«|ilable.., 1 1,591.80 
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{Amount  (estimated)  ren  aired  for  completion  of  existins  project $41«600.00 
Amonnt  that  can  be  prontably  expended  in  fiscal  year  enain^  June  30, 1891    25, 000. 00 
Submitted  in  compliance  with  requirements  ot  sections  2  of  river  and 
harbor  acts  of  1866  and  1667. 

(See  Appendix  P  P  3.) 

4.  Channel  between  North  and  South  Hero  Islands^  Lake  OikompIaJift, 
Vermont — This  is  a  new  work.  In  compliance  with  a  resolation  of  the 
Senate  of  the  United  States,  dated  January  15, 1887,  a  report  of  an  ex- 
amination of  the  above  channel  was  sabmitted  and  printed  as  Seuato 
Ex.  Doc.  38,  Forty-ninth  Con^rress,  second  session  (Appendix  O  O  11, 
of  the  Beport  of  the  Chief  of  Engineers  for  1887). 

The  proposed  improvement  provides  for  the  reimoval  of  about  12,000 
cubic  yards  (mostly  bowlders)  at  the  west  end  of  ^Hhe  Gut"  dtaniiel, 
and  4,000  cubic  yards  of  clay  and  gravel  from  its  eastern  end. 

The  river  and  harbor  act  of  August  11, 1888,  appropriated  $10,000  for 
the  work,  which  has  been  placed  under  contract  at  such  favorable 
figures  that  this  sum  will  be  sufQcieut  for  the  completion  of  the  improve- 
ment. 

Operations  are  soon  to  be  commenced  and  are  to  be  completed  Sep- 
tember 30,  1889. 

Amount  appropriated  by  act  of  August  ll,lH8ti $10,000.00 

July  1, 1889,  amonnt  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  Julv  1,  1888 IGIO.78 

July  1, 1889,  amount  coverea  by  existing  contracts 7, 984. 00 

8, 594. 78 

July  1,  1889,  balance  available 1,405.22 

See  Appendix  P  P  4.) 

5.  Bredkwater  at  Oordon^s  Landing^  Lake  Ohamplain^  VemumL — ^The 
project  for  this  improvement  was  adopted  in  1887,  and  has  for  its  object 
the  construction  of  a  stone  breakwater,  composed  of  rubble  and  large 
stones,  extending  in  a  straight  line  to  the  IG-foot  curve  in  the  lake,  for 
the  purpose  of  increased  slielter  to  a  landing  on  the  west  shore  of 
Grand  Isle,  Lake  Gbamplain. 

Work  of  construction  commenced  August  11, 1887,  and  has  been  pro- 
gressing under  contract  since  then.  The  first  contract  comprises  the 
construction  of  500  feet  shore  section ;  work  is  well  advanced,  and  the 
contract  will  probably  be  completed  by  September  of  this  year. 

Nearly  all  the  rubble-stone  required  for  the  150  feet  extension  to  the 
shore  section  has  been  placed,  and  it  is  expected  that  the  second  coq- 
tract,  which  comprises  the  construction  of  the  above  150  feet  of  exten- 
sion, will  be  completed  by  the  close  of  this  season's  operations,  prac- 
tically consuming  the  available  funds. 

The  officer  in  charge  recommends  that  the  work  be  terminated  at 
675  feet  in  length,  insteadof  800  feet,  as  originally  contemplated,  which 
recommendation  has  been  approved. 

July  1,  1888,  amount  available $1,671.68 

Amount  appropriated  by  act  of  August  11,  1888 10,000.00 

11,671.66 
July  1,  1889,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1888 $4,7^9.42 

July  1,  1889,  outstanding  liabilities  (new  contract) 376. 11 

July  1,  1889,  amount  covered  by  existing  new  contracts 5, 520. 40 

10,635.93 

July  1, 1689,  balance  available 1,035.75 
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ilsoQiU  (estimat od )  reauired  for  completion  of  modified  project |6, 000. 00 
AmoQiit  thmt  can  be  profitably  expended  in  fiscal  year  ending  J  one  30, 1891      6, 000. 00 
Sobmitted  in  compliance  with  reqniiements  of  sectionaz  of  river  and 
harbor  aeta  ol  id66  and  1967. 

(See  Appendix  P  P  5.) 

6.  Plattsbmrgh  Harbor^  New  York. — ^The  first  appropriation  for  the 
nprovonent  of  this  harbor  was  in  1836.  The  project  adopted  and  its 
■lodificatioDs  haye  resulted  in  the  oonstmction  of  1,250  feet  of  break- 
water, the  protection  of  a  portion  of  the  beach,  and  the  dredgiog  of 
dioal  areas  within  the  harbor. 

Under  the  appropriation  of  Angnst  11, 1888.  proposals  were  invited 
and  a  contract  made  for  dredging  28,000  cnbie  yards  from  the  shoal 
areas  within  the  harbor.  This  contract  is  to  be  completed  in  Novem- 
ber, 1889,  and  will  complete  the  project  of  1870. 

Ihe  total  amount  expended  at  this  harl)or  to  Jnne  30, 1889,  has  been 
1143,41X17,  of  which  amonnt  $57,911.17  was  expended  since  the 
ad<^y|ion  of  the  modified  project  of  1870. 

Jaly  1,  im,  amoont  ayailable $477.43 

Ammat  appropnated  by  aet  of  Angnst  11, 1888 7,000.00 

7, 477. 42 
Jttly  1, 1889,  amonnt  expended  dnrlog  fiscal  year,  exolnslYe  of 

liabiUtieii  ontstanding  Jnly  1, 1888 1388.59 

Joly  1, 1889,  amoont  covered  by  existing  contracts 3, 640. 00 

4,028.59 

Joly  1, 1889,  balance  aTallable 3,446.83 

(Amonnt  fsstimated)  reonired  for  repairs 20,000.00 

Amonnt  tbat  can  be  profitably  expended  in  fiscal  year  ending  Jnne  30, 1891  10, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
hftrbor  acts  of  1866  and  1867. 

(See  Appendix  P  P  6.)  ^ 

7.  BitrUngtan  Harbor^  Vermont — ^This  improvement  dates  from  1836. 
Modifications  of  the  original  plan  have  been  made  from  time  to  time  so 
as  to  aff(^  adequate  protection  to  the  increasing  commercial  and  ship- 
piog  interests  of  the  harbor.  The  last  modification,  made  in  1886,  pro- 
vides for  farther  extension  of  the  breakwater,  both  to  the  north  and  to 
the  Bonth,  with  its  gradual  withdrawal,  as  it  is  prolonged  into  water 
aboQt  30  feet  deep,  instead  of  38  feet,  to  redace  the  cost  of  the  work. 

Operations  dnring  the  past  year  consisted  in  the  completion  of  the 
240  feet  of  southern  extension  to  the  breakwater  and  in  placing  4,988 
eabic  yards  of  rubble-stone  in  the  foundation  of  400  feet  of  extension 
Borihward.  The  contract  under  which  the  above  foundation  is  being 
coDstmcted  also  comprises  the  building  of  ten  cribs,  the  sinking  of  the 
Hune,  and  covering  them  with  a  superstructure  of  large  facing  stones 
with  rubbl^tone  core.  This  contract  is  not  to  be  completed  until  the 
dose  of  the  next  season  of  operations,  and  will  practically  consume 
the  avsulable  funds. 

It  is  thought  that  operations  for  some  years  now  should  be  limited  to 
maintenance. 

Mj  1, 18«8,  amonnt  available $1,645.44 

Aaoontappropriatedby  actof  AngQst  11,  1888 35,000.00 

July  1,  1889,  amonnt  expended  dnring  fiscal  year,  exclnsi  ve  of  ♦       • 

fiabiUties  outstanding  Jnly  1,  1888. $:i,675.38 

July  1, 1889,  ontstanding lia1)ililies 3,309.03 

Joly  1, 1869,  amount  covered  by  existing  contracts 27, 091. 78 

34,076.19 

Joly  1, 1899,  balance  available 2,569.25 
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{Amoant  (eatimated)  reqaired  for  oompletuHi  of  ezitting  project fl^y  90O,  M 
Amount  that  can  be  profitably  expended  in  fiecal  year  ending  Jnne  30, 
1891,  for  repairs 
Snbmitted  in  compliance  with  requirements  of  sections  2  of  river  aad 
harbor  acts  of  1866  and  1867. 

(See  Appendix  P  P  7.) 

8.  Otter  Creekj  Vermont — ^The  project  for  this  improvenleBtpropowM 
the  formation  of  a  channel  of  navigable  width  bxA  a  least  depth  o#  8 
feet  irom  Yergennes,  Vt.,  to  Lake  Obamplain. 

No  operations  have  been  carried  on  since  the  improvement  of  "BmU 
Brook  Bend  and  vicinity,  in  1884,  when  this  obstmetion  was  eutarely 
removed,  so  as  to  afford  a  good  channel  75  feet  wide  and  8  feetdei^  elk 
low  water. 

The  appropriation  of  Angnst  11, 1888,  has  been  pledged  nnder  oob- 

tract  and  will  be  applied  in  the  removal  of  3,000  jards  that  have  filled 

in  at  Bull  Brook  Bend  since  1884,  and  in  the  removal  of  17,000  caMe 

.yards  at  other  obstructing  shoals.   The  contract  is  to  be  completed  tbit 

season  and  will  consume  the  available  funds. 

There  has  been  expended  to  Jnne  30, 1880,  $33,439.67.  The  ehaniiAi 
at  several  shoals  in  the  stream  and  at  the  mouth  is  still  to  be  widened 
and  deepened  to  complete  the  project  for  improvement,  and  anforta- 
nately  is  not  then  likely  to  prove  permanent. 

Jnlyl,  1888,  amoant  available $648.34 

Amonntappropriatedby  act  of  Angnst  11, 1888 2,600.00 


3. 148.34 
July  1, 1889,  amount  expended  during  fiscal  year,  exdnsiTe  of  *^ 

liabUities  OQtstanding  Jnly  1, 1888 $88.01 

July  1, 1889,  amonnt  coyered  by  existing  contracts 2, 800. 00 


2,888.01 
Jnlyl,  1889,  balance  available ^. 260.33 

{Amonnt  (estimated)  required  for  completion  of  existing  project 23, 106. 33 

Amonnt  that  can  be  profitably  expended  in  fiscal  year  ending  J  nne  30, 1891  10, 000. 00 
Snbmitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  P  P  8.) 

9.  Ticonderoga  Siver^  New  York. — The  project  for  this  impTOveneot 
was  adopted  in  1881,  its  object  being  to  afford  a  channel  of  navigable 
width  and  a  least  depth  of  8  feet  at  low  water  from  Ticond^x)ga  Village 
to  Lake  Ohamplain,  a  distance  of  about  2  miles.  The  original  estimated 
cost  of  the  improvement  was  $42,516,  of  which  amonnt  $14,500  has 
been  appropriated,  and  as  expended  has  resulted  in  an  improved  chao- 
neL  but  one  that  is  unfortunately  far  from  permanent. 

The  appropriation  of  August  11, 1888,  has  been  pledged  under  con- 
tract, work  is  progressing,  and  the  contract  will  be  completed  July  1$, 
when  the  funds  will  be  exhausted. 

July  1,  1888,  amount  available $58.71 

Amonnt  appropriated  by  act  of  August  11, 1888 2,500.00 

2.558.71 
July  1, 1889,  amount  expended  daring  fiscal  year,  exclusive  of  •,  **««.•■ 

liabilities  outstanding  July  1,  1888 $494.60 

July  1, 1889,  outstanding  liabilities 1,695.96 

July  1,  1889,  amount  covered  by  existing  contracts 368. 13 

2,66a71 


1 


Amonnt  (estimated )  reqn ired  for  completion  of  existing  project 28, 016. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  P  P  9.) 
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10.  Narrows  at  Lake  Champlaifiy  New  York  and  Vermont. — ^The  projeet 
for  this  improvement  was  adopted  in  1885,  and  has  for  its  object  the 
removal  of  sach  obstractions  in  the  channel  as  will  afford  a  least  depth 
of  12  feet  and  a  least  width  of  150  feet  from  Whitehall  to  the  Elbow, 
and  12  feet  depth  and  200  feet  width  along  Cedar  Mountain  and  across 
Kenyon's  Bay. 

The  entire  undertaking  was  estimated  to  cost  $80,000,  of  which 
amoant  $45,000  has  been  appropriated. 

The  contracts  for  the  removal  of  the  rock-reef  at  the  Elbow,  near  White 
hall,  N.  Y.,  and  for  the  dredging  of  101,101  cnbic  yards  from  Kenyon's 
Bay,  near  Benson's  Landing,  Vermont,  have  been  completed  and 
closed. 

Tb^  appropriation  of  Angnst  11, 1888,  has  been  pledged  ander  con- 
tract for  the  removal  of  60,000  cubic  yards  from  the  channel  between 
Whitehall  and  the  Elbow,  and  for  the  removal  of  40,000  cnbic  yards 
from  the  channel  near  Cedar  Mountain. 

Work  is  progressing  under  the  new  contract,  22,517  cubic  yards  have 
been  removed  to  date,  and  the  contract  is  to  be  completed  this  season, 
which  will  practically  complete  the  improvement  according  to  project 
and  leave  a  balance  of  some  $3,000  on  hand. 

The  work  will  have  been  completed  at  a  little  more  than  half  the 
estimated  cost,  which  is  due  to  the  dredging  having  been  accomplished 
at  17  cents  and  10^  cents  per  yard  instead  of  25  cents  and  30  cents  as 
estimated. 

July  1, 1888,  amonnt  aTailable |1,758.9S 

Amount  appropriated  by  act  of  August  11,  1888 15,000.00 

16,758.55 
Jnly  1, 1889,  amonnt  expended  dnring  fiscal  year,  exclusiye  of 

liabUities  outstanding  Jnly  1, 1888 $3,299.34 

July  1, 1689,  outstanding  liabiUties 243. 19 

July  1,  1889,  amount  covered  by  existing  contracts 8, 368. 16 

11,910.69 

Jnlyl,  1889,  balance  avaUable 4,847.86 

(See  Appendix  P  P  10.) 

SXAMmATIONS  AND  SUBVBTB  FOB  IMPEOVBMENT,  TO  COMPLY  WITH 
BEQUIBEMENTS  OF  THE  RIVEE  AND  HARBOR  ACT  OP  AUGUST  11, 
1888. 

The  required  preliminary  examinations  of  the  following  localities 
were  made  by  the  local  engineer  in  charge,  Major  Adams,  and  reported 
by  him  as  not  worthy  of  improvement,  with  facts  and  reasons  for  sach 
opinion.  The  Chief  of  Engineers,  concurring  in  the  conclusions  reached 
in  these  instances,  has  given  no  instructions  to  make  farther  survey 
with  the  view  to  their  improvement : 

1.  Lake  Oeorge^  New  Torkj  with  view  of  placing  buoys  and  improving 
ekanneL — (See  Appendix  P  P  11.) 

2.  Swo/nton  Harbor^  Vermont^  a^  to  what  changes  are  necessary  in  pres- 
ent improvements. — ^See  Appendix  P  P  12.) 

The  required  prebminary  examination  of  the  harbor  of  PUUtshurghj 
New  Yorkjfor  extension  of  SOOfeet  on  north  end  of  the  breakwat^,  was 
made  by  the  local  engineer,  and  the  locality  reported  worthy  of  im- 
provement. This  conclusion  being  concurred  in  by  the  Chief  of  En- 
gineers, and  the  report  of  the  preliminary  examination  containing  in- 
formation sufficient  to  indicate  to  Congress  the  probable  cost  of  the 
work  required^  no  farther  report  or  survey  appeared  to  be  necessary. 
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Estimated  cost,  $32,500,  to  be  applied  to  the  exteDsion  proposed,  and 
to  repair  of  the  existing  breakwater.    (See  Appendix  P  P  13.) 

It  appearing  from  the  report  of  the  preliminary  examination  made 
by  the  local  engineer  that  the  following  localities  are  worthy  of  im- 
provement, and  the  pnblic  necessity  therefor  being  apparent  firom  the 
facts  and  reasons  reported,  which  are  concurred  in  by  the  Chief  of  Ba- 
gineers,  M^jor  Adams  was  charged  with  and  has  completed  their  ear- 
vey,  the  results  of  which  will  be  fonnd  in  Appendix  P  P : 

1*  ScUmon  River ^  New  York^  from  railroad  bridge  at  Fort  Covington 
to  the  international  line^  toitk  a  view  of  deepening  the  channH  to  7  /eeL — 
(See  Appendix  P  P  14.) 

2.  Shoals  between  the  Sist^  Islands  and  Cross-over  Lights  in  the  Saint 
Lawrence  Biver^  New  York. — (See  Appendix  P  P  15.) 

3.  Oreat  Chaay  Biver^  New  Yorkj  from  its  mouth  on  Lake  Champlain 
to  Champlain  FtUo^e.— (See  Appendix  P  P  16.) 

PACIFIC    COAST. 

IHPROYEMENT  OF  NAPA  RIVER,  AND  OF  THE  HARBORS  AT  OAKLAUPy 
REDWOOD,  SAN  LUIS  OBISPO,  WILMINGTON,  AND  SAN  DI£CK>,  CALI- 
FORNIA. 

Officer  in  charge,  Maj.  W.  -H.  H.  Benyanrd,  Corps  of  Engineers. 
Division  Engineer,  Col.  O.  H.  Mendell,  Corps  of  EDgineers. 

1.  Napa  Biver^  California^  officer  in  charge^  Col.  O.  H.  Mendell^  Corps 
of  Engineers^  until  March  21, 1889. — ^The  project  is  to  remove  all  snags, 
stnmps,  etc.,  from  the  bed  and  banks  of  the  river,  and  to  make  a  channcd 
4  feet  deep  at  low  tide  and  75  feet  wide  from  the  mouth  of  the  river  to 
the  bridge  at  Napa  City,  and  50  feet  wide  from  that  point  to  Vernon 
Mills. 

During  the  past  year  all  obstructions  to  navigation  in  the  way  dl 
snags,  stumps,  etc.,  were  removed  from  the  bed  and  banks  of  the  river 
from  Yemon  Mills  to  Carr's  Bend ;  the  gravel-bar  near  steam-boat  Land- 
ing was  excavated  to  low  water,  and  the  rocky  stnmps  near  ^^Lone  Tree 
E^f  ^  were  removed. 

The  total  amount  appropriated  for  this  improvement  to  June  30, 1889, 
is  $7,500.    The  total  amount  expended  is  $^385.45. 

The  $20,100  asked  for  is  to  be  applied  to  aredging  the  channel  from 
the  mouth  of  the  river  to  Yemon  MiUs. 

Amoant  appropriated  by  act  of  Anffnst  11, 1888 97,500.00 

Jaly  1,  18d9,  amoant  expended  daring  fiscal  year,  ezcloBiye  of  liabUities 
outstanding  Jaly  1,  1888 4,38S.45 

July  1,1889,  balance  available 3,114.56 

{Amoant  (estimated)  reonired  for  completion  of  existing  project 20, 100. 00 
Amoant  that  can  be  prontably  expended  in  fiscal  year  ending  J  une  30, 1891    20, 100. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acto  of  1866  and  1867. 

(See  Appendix  Q  Q  1.) 

2.  Oakland  Harbor ^  California. — Officer  in  charge,  Col.  G.  H.  Mendell, 
Oorps  of  Engineers,  nntil  March  21, 1889.  The  natural  low-water  depth 
in  the  harbor  was  aboat  2  feet.  The  present  depth  is  10  feet.  The 
project  now  in  conrse  of  ezecntion  oontemplat-es  a  channel  18  to  20  feet 
deep  at  low  water. 

The  general  featnres  of  the  project  are: 

(1)  Two  stone  jetties,  raised  1  foot  above  high  water,  extending  into 
San  Francisco  Bay ; 
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(2)  A  tidal  canal,  400  feet  wide  and  8  feet  deep,  uniting  tke  head  of 
the  harbor  with  the  adjacent  basin  of  San  Leandro; 

(3)  A  dam  at  the  month  of  San  Leandro  Bay } 

(A)  Increase  of  tidal  prism  by  dredging  a  basin;  and 

(5)  Dredging  interior  channels. 

The  tidal  basin  was  excavated  dnring  the  past  year  to  the  extent  of 
12d,54d  cnbic  yards  of  material.  The  spoil  was  deposited  securely 
ashore  behind  embankments.  The  tidal  canal  was  commenced  and 
96,530  cubic  yards  of  material  was  removed  and  deposited  in  an  em- 
baiikment  to  retain  the  spoil  from  the  tidal  basin.  From  the  jetty 
channel  116,748  cubic  yards  of  material  was  removed  and  deposited 
behind  the  north  jetty.  The  contractor  for  stone-work  delivered  oh 
the  south  jetty  3,954.42  tons  of  stone,  and  laid  up  dry  masonry  facing 
amounting  to  15,489  square  feet  These  different  operations  were  car- 
ried on  by  contract. 

These  operations  will  be  continued  during  the  coming  season  under 
existing  contracts. 

The  appropriation  asked  for  is  to  be  applied  to  a  continuation  of  the 
excavation  of  the  tidal  canal,  and  to  dredging  in  the  tidal  basin  and  in 
the  channels. 

The  total  amount  appropriated  for  this  work  is  $1,284,600,  and  the 
total  amount  expended,  including  outstanding  liabilities,  is  $989,356.35.. 

July  1, 1888,  amonnt  available |G,043.95 

Amount  appropriated  by  actof  Angnift  11, 1888 350,000.00 


356, 043. 95 


July  1, 1889,  amount  expended  during  fiscal  year,  exclnsive 

ofliabilities  outstanding  July  1,1888 $59,691.83 

July  1,1889,  outstanding  liabilities 808.47 

July  1, 1889,  amount  coyered  by  existing  contracts 244, 398. 75 


304,899.05 


July  1, 1889,  balance  available 51,144.90 


Amount  (estimated)  required  for  completion  of  existing  project. .' 1, 241, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1891 500,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  riyer  and 

harbor  acts  of  1866  and  1867. 

(See  Appendix  QQ  2.) 

3.  Bedwood  Harbor j  California. — Officer  in  charge.  Col.  G.  H.  Mendell, 
(3orps  of  Engineers,  until  March  21,  1889.  The  project  is  to  dredge 
Bedwood  Slough  adjacent  to  Bedwood  City  for  a  distance  of  6,000  feet 
to  aooommodate  the  vessels  trading  at  this  port.  These  vessels  have  a 
capacity  of  50  or  60  tons. 

Last  year  the  channel  was  dredged  for  a  length  of  3,700  feet.  Oper- 
ations were  continued  this  season  with  the  Oovernmept  dredge,  and  at 
the  dose  of  the  fiscal  year  the  cut  had  been  advanced  to  within  a  short 
distance  of  the  upper  limit  of  the  projected  channel. 

The  total  amount  of  material  removed  was  aboat  36,000  cubic  yards. 
Operations  will  be  continued  to  the  extent  of  the  available  funds  in 
finishing  the  cut,  and  in  widening,  straightening,  and  deepening  por- 
tions drodged  last  year.  These  of^rations  will  complete  the  present 
project 

The  total  amount  appropriated  for  this  harbor  is  $15,400,  and  the 
total  amount  expended,  including  outstanding  liabilities,  is  $12,986.41. 
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Jnly  1, 1888,  amonnt  available '. $1,600.84 

Amount  appropriated  by  aotof  AngoBt  11,  lSd8 : 7,400.00 

9,060.84 

Jnly  1, 1889,  amoaat  expended  daring  fiscal  year,  exolustve  of 

oatstandlDg  liabilities  Jaly  1, 1888 |5,913.12 

July  1, 1889,  outstanding  liabilities  ^ r34.13 

6,647.25 

July  1, 1889,  balance  available 2,413.50 

(See  Appendix  Q  Q  3.) 

4.  San  Luis  Obispo  Harbo}'^  California. — ^The  project  is  intended  to 
secure  a  protected  anchorage  by  the  constrnction  of  a  breakwater  along 
Whaler's  Eeef,  extending  from  Point  San  Luis  to  Whaler's  Island,  and 
thence  to  a  point  where  the  reef  rises  above  high  water.  The  total 
length  of  the  strnctnre,  when  completed,  will  he  about  2,300  feet. 

The  work  was  commenced  last  February  with  the  appropriation  of 
$25,000,  made  by  the  act  of  August  11, 1888.  At  the  close  of  the  f  seal 
year  the  contractor  had  deposited  2,812  tons  of  rock  on  the  line  of  the 
breakwater,  very  nearly  completing  that  portion  of  the  structure  be- 
tween Point  San  Luis  and  Whaler's  Island. 

Work  will  be  continued  the  coming  season  with  the  balance  of  tbe 
appropriation  on  hand. 

The  estimate  herewith  is  intended  to  oontinue  the  construction  beyond 
Whaler's  Island. 

Amount  appropriated  by  act  of  Angust  11, 1888 ^,000.00 

July  1, 1889,  amount  expended  dnrine  fiscal  year,  exclusive  of 

liabilities  outstanding  Jnly  1,  1888. $5,805.51 

July.l,  1889,  oatstanding  liabilities 400.00 

J  nly  1, 1889,  amount  covered  by  existing  contracts 18, 671. 10 

24.876.61 

July  1, 1889,  balance  available 123.39 

(Amount  (estimated)  required  for  completion  of  existing  project 259, 900. 00 
Amountthat  can  be  profitably  expended  in  fiscal  yearending  June  30, 1891  100,000.00 
Snbmitted  in  compliance  witb  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1857. 

(See  Appendix  Q  Q  4.) 

5.  Wilmington  Harbor^  California. — The  present  project  is  intended 
to  secure  a  depth  from  14  to  16  feet  at  mean  low  tide.  Previous  to  the 
commencement  of  the  improvement,  there  was  a  depth  not  to  exceed  1 
foot  at  the  entrance  at  low  tide;  the  operations  have  resulted  in  Becor« 
ing  a  greatly  increased  width  and  depth  of  channel.  A  depth  of  not 
less  than  12  feet  can  now  be  carried  throughout  the  entire  length  of  the 
channel. 

It  is  intended  to  still  increase  this  depth  by  dredging  and  extending 
the  jetties. 

These  operations  will  be  carried  on  during  the  coming  season,  and  in 
the  future,  under  the  existing  project,  to  the  extent  of  the  funds  made 
available. 

No  dredging  was  done  during  the  past  year,  owing  to  the  flailure  to 
obtain  reasonable  bids  for  the  work,  though  proposals  were  twice  solio- 
ited  by  advertisement.  The  officer  in  charg^  states  that  he  expects  to 
have  this  work  done  by  other  parties,  owning  dredging  outfits,  at  a 
price  that  may  be  considered  reasonable. 

The  only  work  done  on  the  jetties  consisted  in  reusing  and  straigth- 
euing  a  portion  of  the  east  jetty,  which  was  endangered  by  high  tides. 
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The  total  amount  appropriated  for  this  work  is  $870^000^  and  the 
total  amount  expended,  incladiDg  outstanding  liabilities,  is  $/4I,041.21. 

The  $86,000  required  to  complete  the  present  project  can  be  profit- 
ably expended  during  the  fiscal  year  ending  June  30^  189L 

July  1,1888;  amonnt  arailal^le $44,873.40 

Amoimt  appropriated  by  act  of  August  11, 1888 90,000.00 

134, 873. 40 
Jaly  1, 1889,  amoant  expended  during  flsoal  year,  ezolasiye  of 

liabUities  outstanding  July  1, 1888 $5,734.61 

July  1, 1889,  outstanding  liabiHties 180.00 

5, 914. 61 

Jidy  1,1889,  balance  available 128.958.79 

f  Amonnt  ^estimated)  required  for  completion  of  existing  project 85, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1891    85, 000. 00 
Submitted  in  compuanoe  with  requirements  of  sections  2  of  riyer  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  Q  Q  5.) 

6.  San  Diego  Harbor^  Oalifamia. — ^The  project  fl>r  this  improvement 
was  made  in  1875,  and  the  work  was  completed  in  1876,  the  object  being 
to  prevent  the  flUing  up  of  the  harbor  by  material  brought  down  by 
the  Bmh  Diego  Biver  during  flood  stages.  The  work  consisted  in  chang- 
ing the  course  of  the  river,  causing  it  to  empty  into  False  Bay,  by  exca- 
vating a  new  water-way  and  bnildiog  a  levee  across  the  old  channel 
near  its  entrance  to  the  harbof. 

Operations  since  the  above  date  have  been  simply  with  a  view  of 
keeping  the  levee  in  good  condition. 

A  small  force  was  employed  last  year  in  this  work. 

The  amount  asked  for  is  to  make  such  repairs  as  may  be  needed. 

The  amonnt  appropriated  since  1875  is  982,000,  aud  the  amount  ex- 
pended is  $81,918.45. 

July  1, 1888,  amount  available |41.91 

Amount  appropriated  by  act  of  August  11,  1888 1,OOO.OD 

1,041.91 
July  1, 1889,  amount  expended  during  fiscal  year,  exolusiye  of  liabilities 
outstanding  July  1, 1888 960.36 

July  1»  1889,  balance  available 81.55 


C  Amonnt  tbat  can  be  profitably  expended  in  fiscal  vear  ending  June  30, 1891         500. 00 
<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(I5ee  Appendix  Q  Q  6.) 

7.  Survey  of  Sim  Francisco  Harbor y  San  Pablo  and  Suisun  BaySj  Straits 
of  Carguinez^  and  mouths  of  San  Joaquin  and  Sacramento  rivers^  Cali- 
fonMOy  officer  in  charge j  Col.  0.  H.  Mendellj  Corps  ofEngineers^  until  March 
21, 1889.— These  surveys  were  commenced  in  1887  with  the  appropria- 
tion oi  $11,000  made  by  the  river  and  harbor  aot  of  August  5, 1886. 
An  area  of  110.5  square  miles  in  the  bay  of  San  Francisco  was  sur- 
veyedf  and  the  maps  thereof  completed.  There  yet  remains  to  be 
sorveyed  the  western  half  of  the  bay,  including  the  entrance. 

The  estimate  presented  herewith  is  intended  to  extend  the  survey 
over  the  entfanoe. 
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July  1,  1888,  amoant  available I3.014.S5 

July  1, 1889,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1888 56&34 

July  1,  1889,  balance  available 1,446.51 

(Amount  (estimated)  required  for  completion  of  existing  project 14, 000. 00 

Amoo nt  that  can  be  profitably  expended  in  fiscal  vear  enaine  June  30, 1891  14, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  lb66  and  1867. 

(See  Appendix  Q  Q  7.) 

EXAMINATIONS  FOR  IKPROYEHBNT,  TO  COMPLY  WITH  REQUIBBKBNT8 
OF  THE  RIVER  AND  HARBOR  ACT  OF  AUGUST  11,  1888. 

The  required  prelimioary  examinations  of  the  following  localities 
were  made  by  the  local  engineer  in  charge,  M%jor  Benyacurd,  wid  re- 
ported by  him  as  not  worthy  of  improvement,  with  facts  and  reasons  for 
snch  opinion.  The  Chief  of  Engineers,  concnrring  in  the  conclosionB 
reached  in  these  instances,  has  given  no  instructions  to  make  farther 
snrvey  with  the  view  to  thtir  improvement : 

1.  San  Buenaventura  HarboVy  Odlifomia. — (See  Appendix  Q  Q  8.) 

2.  San  Simeon  Bay,  California, — (See  Appendix  Q  Q  9.) 

3.  Colorado  Eiver  between  Camp  Mojave  and  the  point  where  the  bound- 
ary line  between  Nevada  and  Utah  Territory  intersects  said  river j  inotud- 
ing  the  river  between  Camp  Mojave  and  El  Dorado  Canon^  Amona.-^See 
Appendix  Q  Q  10.) 

IMPROVEMENT  OF  ENTRANCE  TO  HUMBOLDT  BAT ;  OF  SAN  JO AQX7IN, 
MOKBLUMNE,  SACRAMENTO,  AND  FEATHER  RIVERS,  AND  PSTA- 
LUMA  CREEK,  CALIFORNIA. 

Officer  in  charge,  Maj.  W.  H.  Hener,  Corps  of  Engineers.  Division 
Engineer,  Col.  O.  H.  Mendell,  Corps  of  Eogineers. 

1.  Swn  Joaquin  River^  Stockton  and  Mormon  Sloughs^  California. — ^The 
project  adopted  in  1877  and  slightly  modified  in  1881  had  for  its  object 
to  secnre  and  maintain  a  channel  9  feet  deep  and  100  feet  wide  to 
Stockton,  4  feet  deep  and  80  feet  wide  to  Miller's  warehouse  in  Mormon 
Slongh,  to  straighten  the  river  by  cnt-ofis  below  the  month  of  Stockton 
Slough,  and  to  temporarily  improve  the  low-water  channel  of  the  Upper 
San  Joaquin  by  the  removal  of  snags,  scraping  bars,  and  the  construc- 
tion of  wing-dams.  Before  work  was  commenced  the  channel  to  Stock- 
ton had  at  low- water  stage  a  depth  of  only  6  feet  The  npper  river  was 
navigable  to  Hill's  Ferry  for  boats  drawing  2  feet  or  less  for  6  or  7 
months  in  the  year. 

There  has  been  expended  to  Jnne  30, 1889,  on  the  river  and  sloughs, 
$173,034.12.  During  the  past  year  $15,079.76  was  expended  in  dredg- 
ing Stockton  Slough  and  building  a  submerged  dam  at  Paradise  Out, 
the  latter  was  done  by  contract  at  a  cost  to  the  United  States  of 
$5,600.  From  the  Stockton  Slough  82,150  cubic  yards  of  material  was 
dredged  by  the  United  States  dredge  and  put  on  shore,  leaving  a  good 
channel  9  feet  deep  throughout  the  length  and  breadth  of  the  slongh. 
At  Paradise  Gut  the  dam  built  was  255  feet  long  and  its  crest  was  8 
feet  above  low- water  level  of  the  San  Joaquin  Biver.  The  water  poured 
over  the  dam  to  a  depth  of  44  inches  for  several  months,  and  in  June^ 
1889,  as  one  flank  of  the  dam  became  undermined,  it  became  necessary 
to  cut  away  about  30  feet  of  the  dam  where  built  in  stiif  day  in  order 
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to  tftTa  the  balance  of  tbe  stractnre.  Kepairs  will  have  to  be  made 
bere  doling  the  coming  antomn  when  the  river  is  at  its  lowest  stage. 

A  dam  is  also  required  to  dose  a  crevasse  at  Laird's  Slough ;  tiie 
esdmated  cost  of  this  dam  is  $9,570.  The  amoant  of  money  appro- 
priated in  1888  was  insufficient  to  warrant  the  building  of  this  structure. 
Tbe  dredging  and  other  work  done  in  the  river  has  b^n  very  beneficial 
to  navigation,  though  the  rates  of  freight  and  insurance  have  not  been 
■Ateiially  reduced  in  consequence  of  the  improvement.  Where  cut- 
offii  have  been  made  they  have  proved  of  great  advantage  and  have 
been  self-maintaining.  With  any  future  appropriations  it  is  proposed 
to  continoe  work  on  the  adopted  project  in  the  following  order  unless 
otherwise  directed  by  Congress,  and  depending  on  amounts  appro- 
prii^ed: 

1«  Dredging  to  maintain  9  feet  depth  to  Stockton. 

2.  Bepairs  to  Paradise  Gut  Dam. 

3.  Cloeing  crevasse  at  Laird's  Slough. 

4.  Snagging,  scraping,  or  building  low  wing-dams  in  Upper  Biver. 

5.  Making  new  cut-off  at  Twenty-one  Mile  Slough  or  Head  Keach. 
Estimated  amount  that  can  be  profitably  expended  in  tbe  fiscal  year 

ending  June  30, 1891,  $50,000. 

July  1, 1868,  amount  arailable $795.64 

ABoant  aippropTiated  by  act  of  August  11,  1888 25,000.00 

25,795.64 
July  1,  1869,  amount  expended  during  fiscal  year,  exolnsive  of  liabilities 
ovtatendingjuly  1,1868 15,079.76 

July  1,  1889,baIanoe  ayailable 10, 715. 88 

(  ABMyant  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,1891    50, 000. 00 
<  Submitted  in  compliance  with  requirements  of  sections  2  of  riyer  and 
i     harbor  aets  of  1866  and  1867. 

(See  Appendix  B  B  1.) 

2.  Mokelwmne  Biver ,  OoU/bnito.— The  project  was  adopted  in  1884 ; 
its  object  was  tbe  removal  of  snags  and  overhanging  trees  which  ob- 
stnicted  navigation  between  the  month  of  the  river  and  Benson's  Ferry. 
Both  forks  of  the  river  were  cleaned  ont  to  the  head  of  navigation  at 
a  cost  of  $10,960.58. 

Af^ropriations  have  been  made  at  varions  times  for  the  improvement 
of  this  river  amounting  to  $13,000. 

During  the  past  year  the  snag-boat  Seieer  worked  in  this  river  from 
Deeemb^  1  to  December  18, 1888,  and  removed  snags,  overhanging 
treea,  and  cleared  the  brush  from  the  banks.  Snags  will  continae  to 
kMlgein  the  narrow  channel,  and  occasional  work  by  the  snag- boat  will 
be  necessary.  It  is  believed  that  no  additional  money  will  be  neces- 
sary for  the  fiscal  year  ending  June  30, 1891. 

^Hie  project  as  made  has  been  completed;  it  has  enabled  boats  to  get 
to  Benson's  Ferry  and  made  10  or  12  miles  of  river,  which  was  dangeroas 
to  navigate,  perfectly  safe.  Steamboats  make  regular  trips.  It  is  not 
known  that  freight  or  insurance  rates  have  been  reduced  in  consequence 
of  the  imim>vement. 

Jalj  1, 1888,  amoant  avaUable $39.42 

Amount  appropriated  by  act  of  Angnst  11,  1888 2,000.00 

2,039.42 
Jalr  1, 1889.  amoant  exi>ended  daring  fiscal  year,  exclasive  of  liabilities 
otttirtanding  Jaly  1, 1888 1,479.^^ 

Jaly  1, 1889,  balance  available f 

(See  Appendix  B  B  2.) 
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3.  Sacramento  and  Feather  riversj  Califdmia. — ^The  project  was 
ID  1874  and  had  for  its  object  the  improvemetit  of  the  lo w- water  ohamiel 
by  wiDg-datns,  bar  scraping,  and  the  removal  of  snags  and  trees.  Up 
to  Jane  30, 1889,  there  has  been  expended  for  this  purpose  $343,^2.01, 
which  includes  the  construction  of  a  dredge,  snag-boat^  and  two  baigce. 
Thus  far  Congress  has  appropriated  for  these  streams  $465,000,  bat  by 
act  of  July,  1884,  prohibited  the  expenditure  of  $100,000  of  these  liiiids 
until  the  Secretary  of  War  should  be  satisfied  that  hydraulic  miniBg 
had  been  stopped,  and  $13,890.03  additional  have  been  resMred  for 
legal  expenses  in  the  suppression  of  hydraulic  mining. 

Before  improvement  began,  in  1875,  the  Upper  Sacramento  Biver  was 
much  obstructed  by  snags,  navigation  was  dangerous,  and  freight  aod 
insurance  rates  were  very  high.  Snags  accumulated  annually ;  at  feat 
they  were  removed  by  contract,  afterwards  by  our  own  snag-lNMt  and 
hired  labor  at  less  than  half  the  cost  heretofore  paid.  Baitroads  we^e 
built  upon  both  sides  of  the  river;  thereafter  and  after  the  removal  of 
the  snags,  freight  rates  were  reduced  fully  one-half  and  navigati<m  was 
rendered  perfectly  safe.  It  is  not  assumed  that  the  improvement  of 
the  river  alone  produced  the  reduction  in  freight  rates  and  insaranoe. 
Competition  with  the  railroads  was  an  important  factor  in  this  roductioii, 
but  bad  the  snags  not  been  removed,  navigation  would  have  been  im- 
practicable, and  in  all  i)robability  these  rates  would  have  been  inoroaaed 
instead  of  being  reduced.  The  last  appropriation  of  $20,000  for  con- 
tinuing the  improvement  was  so  worded  that  it  could  only  be  used  for 
dredging  and  snagging  work.  This  was  unfortunate,  aadredging  in  these 
rivers  is  only  of  temporary  benefit  to  the  low- water  channel,  and  better 
results  are  produced  by  wing-dams  at  less  cost  and  in  less  time;  bat  as 
no  funds  could  be  used  for  wing-dams,  only  snagging  operations  ooald 
advantageously  be  applied  during  the  past  fiscal  year. 

The  snag-boat  worked  about  ten  weeks  in  1888  and  removed  all  the 
troublesome  snags  in  the  river,  and  thus  permitted  navigation  to  go  on 
uninterruptedly.    She  also  repaired  a  wing-dam  near  the  citj  of  Sac- 
ramento.    The  transportation  company  furnished  the  material  {cAd 
barges)  with  which  the  repairs  were  made.    The  snag-boat  now  needs 
extensive  repairs,  estimated  to  cost  about  $8,000,  and  until  these  re- 
pairs are  made  will  be  unfitted  for  further  service.    She  is  again  in 
commission,  and  must  complete  the  work  for  this  summer  on  which  she 
is  now  engaged,  which  will  probably  exhaust  all  the  funds  a^nailable. 
The  legislature  of  the  State  of  California,  in  March,  1889,  «npowered 
the  governor  to  appoint  three  engineers  as  an  examiniug  commission  on 
rivers  and  harbors  in  California.    The  legislative  act  referred  to  says 
the  commission  shall  determine  what  steps  ^ire  necessary  for  the  redbi- 
ficatiou  and  improvement  of  such  rivers  and  sd*eams,  and  shall  make, 
or  cause  to  be  made,  such  surveys,  examinations,  maps,  designs,  draw- 
ings, estimates,  specifications,  etc.,  as  will  enable  Congress  to  dearly 
understand  the  condition  of  such  rivers  and  the  cost  and  expense  it 
properly  rectifying  the  same.   Beference  to  printed  annual  reports  siaoe 
1874  shows  what  is  necessary  to  improve  and  maintain  the  low-water 
navigation  of  these  rivers,  and  the  improvement  and  mafntenanceof  km« 
water  navigation  is  all  that  the  Government  engineers  have  attempted, 
of  which  Congress  has  been  fully  informed  and  for  which  funds  have 
been  appropriated  and  judiciously  expended.    Snags  will  re-form  and 
will  have  to  be  removexl  annually,  hence  no  final  estimate  for  the  com- 
pletion of  the  work  can  be  made  with  any  decree  of  accuracy. 

For  the  fiscal  year  ending  June  30, 1891,  $48,000  can  be  expended  to 
good  advantage  in  snagging  and  building  low  win^dams, 
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Jttly  1, 1688,  amonnt  available $115,387.13 

Amount  appropriated  by  act  of  Augast  11, 18d8 20,000.00 

135, 387. 13 
July  1, 1889,  amoont  expended  daring  fiscal  year,  exolosive  of 

liabilities  outstanding  Jnly  1,1888 |11,635.66 

July  1, 1889,  outstanding  liabilities I,:i83.48 

13,019.14 

July  1, 1889,  balance  available 122.367.99 

■  ■»■ 

(  Amount  that  can  be  profitably  expended  in  fiscal  yearending  Jnneno,  18D1    4-^,  000. 00 
<  Sabiuitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  B  B  3.) 

4.  Petaluma  Creekj  Cali/omia. — ^The  project  adopted  in  1880  had  for  its 
object  to  straighten  the  channel  by  cut-offis  and  secure,  by  dredging  for 
about  8,000  feet  below  Petaluma,  a  channel  50  feet  wide  and  3  feet  deep 
at  low  water.  Before  improvement  the  channel  was  very  crooked  and 
bare  at  low  water.  Work  was  completed  in  1884,  at  a  cost  of  (27,656.91, 
leaving  a  balance  available  of  (2,343.09. 

In  the  spring  of  1888  the  channel  had  refilled  to  such  an  extent  that 
the  bottom  of  the  creek  was  in  places  at  low  water  2  feet  above  low-tide 
level,  and  vessels  could  only  enter  the  creek  at  high  tide.  In  June,  1888, 
with  the  small  balamce  available,  dredging  was  done  by  contract,  and  in 
July  the  work  was  completed  by  removing  about  8,000  cubic  yards  of  ma- 
terial from  the  channel  and  depositing  it  on  the  banks.  A  channel  1,800 
feet  long,  50  feet  wide,  and  1  foot  deep  at  lowest  low  water  was  obtained, 
thus  relieving  the  immediate  wants  of  the  navigation  interests.  The 
cost  of  the  dredging  was  (2,116.39.    . 

The  channel  thus  formed  can  only  be  maintained  by  occasional  dredg- 
ing. The  commerce  of  the  creek  is  sufficient  to  warrant  a  channel  4  or  5 
feet  deep,  and  to  get  this  depth  the  estimated  cost  is  (30,000.  The  work 
can  be  done  in  one  year,  and  once  done  it  is  believed  that  the  channel 
can  be  maintained  in  reasonably  good  condition  by  dredging  once  in  five 
years  at  a  cost  of  say  (5,000. 

Jnly  1,  1888,  amount  available ,. $16.46 

Amoont  appropriated  by  act  of  August  11, 1888 '. 2,000.00 

July  1,1889,  balance  available 2,016.46 

i  AmoQDt  thatcan  be  profitably  expended  in  fiscal  year  ending  JuneSO,  1891    10, 000. 00 
<  Submitted  iu  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  E  E  4.) 

a 

6.  Humboldt  Harbor  and  Bay^  California. — ^The  project  for  the  im- 
provement of  the  bay  was  adopted  in  IdSI.  Its  object  was  to  obtain  by 
dredging  a  channel  13  feet  deep  and  200  feet  wide,  to  the  upper  end 
of  the  wharves  in  Eureka,  and  to  dredge  channels  10  feet  deep  and  100 
feet  wide  to  Areata  and  Hookton.  The  project  was  completed  in  1884. 
It  has  since  deteriorated.  In  1882  a  project  was  submitted  and  adopted 
to  improve  the  entrance  to  Humboldt  Bay  by  building  a  training- wall 
to  the  level  of  low  water,  extending  from  the  South  Spic  in  a  north west- 
eriy  direction.  The  estimated  cost  of  the  training-wall  was  (600,000. 
Before  improvement  the  channel  to  Eureka  had  a  depth  of  7  feet;  those 
to  Areata  and  Hookton  had  depths  of  6  feet. 

During  the  past  year  proposals  for  building  the  training-wall  and 
necessary  shore  protection  were  invited,  and  the  contract  for  doing  the 
work  was  awarded  to  the  American  Bridge  and  Building  Company  of 
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San  Francisco,  the  lowest  bidders,  at  the  following  rates :  Book,  $2.00 
per  ton ;  brash-work,  $1.85  per  cubic  yard ;  for  pier  and  track  over 
water,  per  linear  foot,  $5.50 ;  for  railroad  and  track  on  shore,  per  run- 
ning foot,  $2.75.  In  May,  1889,  they  began  building. the  walls,  and  in 
two  months  at  the  end  of  the  year  had  completed  1,605  feet  of  shore- 
track  and  999  feet  of  pier  over  water,  had  completed  1,153  running 
feet  of  shore-protection  wall  composed  of  brush  and  stone,  the  brush- 
work  varying  from  15  to  22  feet  in  width  and  from  18  to  26  inches  in 
height,  the  rock- work  on  top  of  this  15  to  20  feet  wide  and  4  feet  hi^h  in 
the  center.  In  the  water  (between  high  and  low  water)  the  brush-work 
varies  from  22  to  36  feet  wide,  26  to  33  inches  high,  which  is  covered 
with  rock  for  its  entire  length ;  the  average  height  of  completed  wall 
(272  feet  long)  is  4  feet.  Thus  far  6,206  tons  of  rock  and  3,303  cubic 
yards  of  brush  have  been  placed  in  position.  The  contract  with  the 
American  Bridge  Company  is  for  $250,000  worth  of  work  at  above  rates, 
and  they  are  required  to  complete  their  work  on  December  31, 18M,  at 
which  time  about  all  the  funds  available  will  be  exhausted.  As  the 
work  of  improving  the  bar  channel  has  but  just  commenced,  no  results 
iu  the  way  of  improvement  have  been  obtained  or  expected.  To  make 
a  success  of  the  work  this  submerged  training  wall  shoul^l  be  pushed  to 
completion  as  rapidly  as  possible.  When  this  is  done  it  may  become 
necessary  to  increase  its  height,  and  in  addition,  walls  to  prevent  erosion 
may  become  necessary  on  the  Forth  Spit  Ko  estimate  has  yet  beeo 
made  for  additional  work,  but  should  it  become  necessary,  the  cost 
will  be  at  least  as  great  as  that  of  the  submerged  training  waU  now 
in  course  of  construction.  The  total  amount  expended  on  the  improve- 
ment of  Humboldt  Bay  to  June  30,  1889,  has  been  $96,061.55. 

Jaly  1,  1888,  amoant  available $l36,61fi.31 

Amoant  appropriated  by  act  of  Aagnst  11, 1888 125,000.00 


261, 615. 31 
Jaly  1,  1889.  amouot  expended  dnring  fiscal  year,  exclusive 

of  liabilities  ontstandmg  July  1,  1888 $15,176.86 

July  1,  1889,  amoant  covered  by  existing  contracts 239,61H.96 

254,795.88 

Jaly  1,  1889,  balance  available 6,819.49 


f  Amoant  (estimated)  req  aired  for  completion  of  existing  project 337, 500. 00 

I  Amoant  that  can  be  profitably  expended  in  fiscal  year  ending  Jane  30, 

{     ie91 800,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
,     harbor  acts  of  1866  and  1867. 

(See  Appendix  E  B  5.) 

BXAMINATIONS  FOB  IMPBOYEMENT,  TO  OOMP.'^^Y  WITH  BEQU1BEMSNX8 
OP  THE  BIYEB  AND  HABBOB  AOT  OF  AUGUST  11,  1888. 

The  required  preliminary  examinations  of  the  following  localities  were 
made  by  the  local  engineer  in  charge,  Miyor  Hener.  and  reported  by 
him  as  not  worthy  of  improvement,  with  facts  ana  reasons  for  sach 
opinion.  The  Chief  of  Engineers,  concurring  in  the  oonclnsions  reached 
in  these  instances,  has  given  no  instrnctions  to  make  further  survey 
with  a  view  to  their  improvement : 

1.  Eel  Biver^  Cdlifornia,  entrance  and  inside  hara  to  head  of  naviga- 
tion.— (See  Appendix  B  B  6.) 

2.  Klamath  BiveVy  OaU/omiaj  entrance  and  inside  bars  to  head  of  navi- 
gation.— (See  Appendix  B  B  7.) 
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id  maintenance  of  public 
oen  and  exposed  ports  on 
,  Fis^a  Mill,  Fish  Book, 
B8.) 


».uv»  .u  v^Maig.;, 'uoi'i.  •....».»  jLuuug,  uvrps  of  Eugiueers.  Divi- 
sion Bogioeer,  Col.  G.  !i.  Meodell,  Corps  of  Engiaeers. 

1.  Coguitle  Riwr.  Oregon, — At  the  time  the  work  of  improrement 
was  began,  the  eutraooe  to  the  GoquUleBiver  was  considered  very  dau- 
geroQS.  It  was  by  a  long,  tortuous,  and  narrow  chanoet  ekirtiDg  the 
loath  headland,  stadded  with  rocks  from  beyond  the  bar  on  the  out- 
side to  a  distance  of  ouehalf  mile  inside.  The  depth  at  low  water 
over  the  bar  was  only  aboat  3  feet ;  and  the  position  of  the  channel 
was  CMutantly  shifting.  The  channel  sometimes,  at  long  intervals 
apart,  broke  throngh  the  nortli  spit  and  ran  directly  out  to  sea,  just 
sooth  of  Backliffe  Bock,  but  did  not  remain  long  in  this  position.  The 
entrance  at  sach  times  was  comparatively  safe,  and  the  channel  waa  at 
its  very  best.    The  mean  rise  of  tide  was  4.1  feet. 

The  plan  of  the  improvement  is  to  construct  two  parallel,  high-tide  stone 
jetties,  800  feet  apart,  running  out  to  sea  a  sufficient  distance  to  open 
and  maintain  a  channel  over  the  bar,  with  a  least  depth  of  8  feet  at 
)ow  water;  the  north  jetty  starting  from  Kackliffe  Kock,  and  the  south 
jetty  from  a  point  on  the  left  bank  inside  the  entrance. 

The  amount  expended  to  Jane  30,  1838,  including  outstanding  liabil- 
ities, was  $49,510.43;  1,926  feet  of  temporary  jetty  had  then  been  uon- 
stmcted.  The  chaouel  throngh  the  north  spit  was  opened  in  1882,  after 
the  construction  of  about  1,000  feet  of  temporary  jetty,  since  which 
time  a  depth  of  6  feet  at  low  water  has  been  maintained. 

During  the  year  ending  June  30,  18S9,  4,000  cubic  yards  of  atone 
WAR  quarried  and  placed  in  the  jetty,  and  an  additional  3,0t>0  cubic 
yards  of  stone  wa.s  blasted  out  ready  for  nse ;  1,994  feet  of  tramway 
was  built;  one  powerfal  derrick  was  erected;  one  locomotive,  irons  for 
two  derricks,  and  rails,  spikes,  fish  plates,  switches,  etc.,  for  3,92o  feet 
of  track  were  purchased. 

Other  operations  consisted  in  the  storage  and  care  of  property. 
The  depth  of  water  on  the  bar  dpring  the  year  has  been  6  feet  or 
more  at  low  water.  During  the  months  of  January,  February,  and 
March  a  depth  of  20  feet  at  high  water  was  maintained.  This  was  due 
to  the  fact  that  the  north  spit  extended  out  the  wholo  length  of  the 
jetty  and  parallel  to  it,  at  a  distance  of  only  about  300  feet,  thns  acting 
as  a  low  north  jetty,  which,  with  the  south  jetty,  confined  the  water  in 
one  narrow  channel. 
The  appropriations  made  in  five  acts  amoaot  to  $75,000. 

July  I,  1888,  anionnt  »TKlob!B I48D.57 

AiDODQt  appropriated  by  act  of  AuKoat  11,  I88S 35,000.00 

25,499.57 
Jolj  I,  1880,  amoant  expended  daring  flsoa'  year,  exalasive  of 

liabllitieaoatatandiDg  Jnly  1,  1366 tlS,312.S4 

JnlT  I,  ISS9,  oatsMndiiiK  liabilitisB,  about 2,b'ia.ti6 

20,837.79 


Jo^l,  18bO,  balance  available *|S51.M 

sua  89 23 
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{Amoant  (estimated)  required  for  complAtion  of  exiating  project 9H,  OOQ.  00 
Amouut  t  bateau  be  prontaUly  expended  Id  fiscal  year  eodiug  June  30,  ld91   5(1, 000. 00 
Submitted  in  coiupiiauce  with  reqairemouts  of  sectiona  2  of  river  aud 
harbor  acts  of  1866  and  1867. 

(See  Appendix  S  S  1.) 

2.  Entrance  to  Coos  Bay  and  Harbor^  Oregon. — ^The  obstrnctions  which 
existed  at  the  entrance  to  this  harbor  before  the  works  of  iiuprovemeot 
were  begun,  consisted,  first,  of  the  outer  bjir,  which  is  of  sand,  and  is 
shifting  in  character;  and,  secondly,  of  the  inner  shoals,  formeil  by  the 
sands  which  accumulate  in  the  spring,  summer,  and  autumn  during  the 
times  when  the  northwesterly  winds  prevail.  Under  the  action  of  the«^ 
winds  the  spit  on  the  north  side  advanced  toward  the  south,  contract- 
ing the  navigable  passage  under  Coos  Head  to  a  very  narrow  width, 
and,  usually,  making  the  outer  channel  follow  the  west  side  of  the  sfyt 
in  a  long  and  tortuous  course  across  the  bar.  The  channel  had  at  times 
broken  through  the  north  spit  on  a  line,  the  general  direction  of  which 
is  from  Fossil  Point  to  a  point  just  to  the  north  of  Ooos  Head.  It  was 
then  direct,  the  depth  of  water  was  greatest,  and  vessels  could  enter  or 
go  out  without  trouble. 

The  mean  rise  of  tide  above  the  plane  of  reference  waa  t^ii  feet. 
The  project  for  this  improvement,  adopted  in  1870,  is  to  construct,  at 
an  estimated  cost  of  $600,000,  a  jetty  of  wood  and  stone,  or  of  stooe, 
as  may  be  found  best,  from  a  point  250  yards  below  the  northern 
extremity  of  Fossil  Point,  on  a  line  towards  the  east  end  of  Coos  Head, 
this  line  in  plan  curving  so  as  to  be  directed  at  its  outer  end  to  the 
head  or  a  little  to  the  north  of  it. 

The  object  is  to  prevent  accretion  to  the  south  end  of  the  sand  spit 
on  the  north  side  of  the  entrance,  nnd  to  open  and  maintain  a  deeper 
and  more  direct  channel  across  the  outer  bar. 

A  Board  of  officers  of  the  Corps  of  Engineers  now  has  under  consid- 
eration the  project  for  the  improvement  of  Coos  Bay.  (See  preliminary 
report  of  the  Bqard  hereto  attached,  Appendix  S  S  2.)  Their  final 
report  will  probably  be  submitted  some  time  in  August  next. 

The  amount  expended  to  June  30,  1888,  including  outstanding  lia- 
bilities, was  $134,529.10.  The  jetty  had  then  been  partly  built  to  a 
length  of  1,761  feet,  and  had  caused  a  partial  erosion  of  the  end  of  the 
north  spit,  and  a  corresponding  fill  at  the  mouth  of  South  Slough,  and 
had  opened  a  channel  over  the  outer  bar  well  to  the  south,  which  was 
deeper,  wider,  and  less  exposed  to  wind  and  sea  than  the  former  chan- 
nel in  its  usual  position.  The  new  channel  is  also  much  less  shifting 
than  the  old  one. 

Active  operations  in  jetty  building  were  resumed  May  1, 18^0,  pince 
which  time  3,3 L4  cubic  yards  of  stone  has  been  placed  in  advance  of 
the  jetty  as  a  foundation  course  to  keep  the  bottom  of  the  channel  firom 
scouring  out  as  the  jetty  is  extended.  The  stone  is  delivered  in  place 
from  self  dumping  barges,  so  that  a  load  of  about  200  yards  can  be 
deposited  in  a  few  minutes.  The  work  is  being  done  by  contract.  A 
careful  survey  of  the  bay  in  the  vicinity  of  the  jetty  was  made,  and 
borings  were  taken  across  the  north  spit  to  furnish  data  required  by 
the  Board  of  Engineer  Officers  appointed  to  consider  and  report  u^wn 
a  i)roject  ibr  the  improvement  at  Coos  Bay. 

It  is  expected  that  the  jetty  will  be  extended,  and  that  its  top  througU- 
out  will  be  raised  to  2  feet  above  low  water.  The  first  work  to  be  done 
is  to  lay  a  proper  foundation  course  of  stone  on  the  line  of  the  proi>osed 
extension.  This  is  needed  to  prevent  the  bottom  from  scouring  Out^ 
and  so  to  keep  the  cross-section  of  the  jetty  as  small  as  possible. 
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The  average  depth  of  water  over  the  proposed  extension  is  about  60 
fe^X^  so  that  most,  if  not  all,  of  the  stone  needed  for  the  extension  can 
be  dumped  from  scows. 

Tbe  appropriations  made  in  six  acts  amount  to  (213,750. 

J«Jy  M888,amoant  avaiUble * $29,220.90 

laKrant  appropriated  by  act  of  Aagast  11,  1888 50,000.00 

79, 220. 90 

Jaly  1,1889,  amoant  expended  daring  fisoal  year,  exclusiye  of 

liabilitiea  outaUmdiDg  Jnly  1, 1888 $6, 257. 87 

Jnly  l,lrj89,oat«tandmg  liabilitiea 3,289.23 

Jaly  1, 18t^»  amoant  covered  by  exUtinir  contracts G2, 574. 18 

72,121.28 

Jaly  1, 1889, bjklanee  available 7,099.62 

{Amoont  (eat! mated)  required  for  completion  of  existing  project 386, 250. 00 
Amooot  tnat  can  be  profitably  expendcKi  in  fiscal  vear  endins  June  30, 1891  250, 000. 00 
Sobiultied  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acta  of  1866  and  1867. 

(See  Ap|>end)x  S  S  2.) 

S.  Umpqua  River^  Oregon. — Just  below  Scottsburgh,  the  head  of  nnvi» 
lotion  ou  the  Umpqua  Kiver,  are  five  sandstone  bars  or  Kclges  12  feet 
to  15  feet  wide  and  submerged  from  1  foot  to  2  feet  nt  low  tide  on  a 
low  river  stage.  They  are  separated  by  pools  about  150  feet  wide  and 
frum  5  to  10  feet  deep  at  low  water. 

Tbe  project  is  to  deepen  the  water  over  these  ledges  to  3  feet  at  low 
water  through  a  channel  50  feet  wide. 

Tbe  amoant  expended  on  the  project  to  June  30, 1888,  including  out- 
standing liabilities,  was  $4,675.14,  and  resulted  in  increasing  the  ton- 
trolling  depths  over  the  reefs,  through  a  channel  50  feet  wide,  from  1 
foot  at  low  water,  which  formerly  existed,  to  2  feet  at  low  water. 

No  work  whatever  was  done  during  the  past  year.^  The  money 
appropiiated  for  this  work  August  11,  188S,  was  not  available  until 
alter  the  favorable  season  of  low,  clear  water  had  passed,  soit  was  thoit«;lit 
advisable  to  post|)oiie  the  work  until  the  next  favorable  season,  which 
will  be  ID  July  and  August 

it  was  estimated  at  the  time  work  was  suspended  in  August,  1880, 
that  $2,000  would  be  required  to  complete  the  present  project.  This 
amount  was  appropriated  August  11, 1888.  Work  under  this  appi-o- 
pnation  will  be  resumed  early  in  July,  and  will  consist  as  hereto- 
fore in  drilling  and  blasting  the  rock  ledges  and  removing  the  broken 
ptecea  to  deeper  water  from  the  50foot  channel.  No  work  under  the 
exiKting  project  is  contemplated  after  the  exhaustion  of  the  funds  now 
ivai  table. 

Appropriations  have  been  made  for  this  improvement  amounting  to 
124^. 

July  1,  1888,  amount  avaHable $10.75 

imcmnt  appropriated  by  act  of  Angost  11,  1888 %  ^0. 00 

Joly  1, 1889,  balance  avalUbie 2,010.75 

(See  Appendix  S  S  3.) 

4-  ro^irtiui  Bay^  Oregon.— Th^  usual  prevailing  depths  over  the^  bar 
at  low  water,  before  improvement,  were  from  7  feet  to  8  feet.  Three  dis- 
tinct channels  existeil.  known  as  the  North,  Middle,  and  South  Channels. 
Tbe  South  Channel  was  the  one  most  used,  but  was  rendereil  <iangerou8 
by  tbe  presence  of  rocks.    The  Middle  Channel,  though  free  from  rocks, 
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was  usually  the  shoalest  of  the  three  and  so  was  little  a&ed.  The 
^orth  Channel,  besides  being  long  and  tortuous,  was  so  studded  with 
rocks  as  to  be  considered  nn navigable.  Owing  to  the  shifting  nature 
of  the  bar,  these  channels  were  constantly  changing  both  in  position 
and  in  depth. 

The  mean  rise  of  the  tide  was  7.1  feet 

The  project  adopted  in*  1881  was  to  run  out  a  dike  or  jetty  on  the 
south  side  of  the  entrance,  so  as  to  cause  the  South  Channel  to  shoal 
up  and  the  flow  to  be  deflected  northward,  with  a  view  to  opening  and 
maintaining  the  Central  Channel  with  a  least  depth  of  17  feet  at  high 
water. 

The  present  project,  adopted  in  1888  (see  report  of  Board  of  Engi- 
neer Officers  hereto  attached),  is  to  raise  the  south  jetty  to  fall  high 
water  without  extending  it  seaward,  thus  making  its  total  length  3,748 
feet,  and  to  construct  a  mid  tide  jetty  on  the  north  side  of  the  entrance, 
about  2,300  feet  in  length,  extending  from  the  Korth  Head,  along  and 
behind  the  reef  putting  out  from  the  Head,  to  a  point  opposite  tlie  end 
of  the  south  jetty,  and  distant  from  it  about  1,000  feet. 

The  amount  expended  to  June  30, 1888,  including  outstanding  lia- 
bilities, was  $234,333.00.  At  that  date  2,977  feet  of  jetty  and  450  feet 
of  dike  had  been  constructed,  but  not  completed  to  full  height  and 
strength.  Tlie  450  feet  of  dike,  built  as  a  shore  protection,  was  prac- 
tically destroyed  by  the  action  of  the  sea  during  the  year  1888.  The 
jetty,  however,  remained  intact 

Tlie  South  Channel  had  been  permanently  deflected  from  the  south 
rocks  and  made  to  unite  with  the  Central  Channel.  The  prevailing 
depths  over  the  bar  were  greater  by  3  or  4  feet,  and  the  channel  was 
less  shifting  and  much  saler  than  formerly. 

During  the  year  ending  June  30,  1889,  $98,453.66  was  expended  in 
making  additions  to  the  plant,  in  raising  the  south  jetty  and  extending 
it  shoreward,  in  work  on  the  north  jetty,  and  in  making  a  hydro- 
graphic  survey  of  the  bar  and  entrance. 

This  survey  shows  the  present  condition  of  the  bar  to  be  the  best  on 
record,  there  being  14  feet  at  mean  lower  low  water,  with  the  channel 
running  straight  out  nearly  parallel  with  the  south  jetty. 

The  money  asked  for,  if  appropriated,  will  be  used  in  the  constrnc- 
tion  of  the  north  jetty.  It  is  expected  that  the  concentration  of  the 
water  into  one  narrow  channel,  which  will  result  from  the  construction 
of  the  north  jetty,  will  insure  a  considerable  increase  of  depth  over  the 
bar. 

It  is  expected  that  the  south  jetty  will  be  entirely  completed  this 
season,  and  that  the  north  jetty  will  be  partly  completed  for  a  length 
of  about  1,000  feet. 

Appropriations  have  been  made  for  this  improvement  amounting  to 
$385,000. 

Jaly  1,  1888,  amoDnt  available $666.91 

Amoant  appropriated  by  act  of  Aagnst  11,  1888 150, 000.  (W 

150,666.91 

Jnly  1, 1889,  amonnt  expended  dnring  fiscal  year,  exclnsiye  of 

liabilities  outstanding  July  1,  1888 1^,298.16 

July  1,  18d9,  outstandiug  Uabilitiea,  about 9,000.00 

107.298.16 

July  1, 1889,  balance  available 43,368.75 
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(Amoani  (estimated)  required  for  completion  of  existing  project $75,  <»00. 00 
AisoaDt  that  can  be  profitably  expended  in  ShchI  year eDding  June 30,  Ic^l    75, 000. 00 
Sabmitted  io  compliance  with  reqoirements  of  sections  2  of  river  and 
harbor  acts  of  l»66  and  1867. 

(See  Appendix  8  S  4.) 

5.  Tillamook  Bay  and  Bar,  Oregon. — ^The  cbannel  over  the  bar  is  direct, 
and  shifts  but  littid,  so  that  the  bar  is  coDsiHered  one  of  the  safest  on 
tbe  Oregon  coast.  A  fair  depth  of  water  is  maintained  throughout 
lDo^t  of  tbe  year,  and  vessels  drawing  as  mucli  as  13  feet  can  usually 
enter  without  difficulty. 

Tbe  bay  at  low  tide  consists  pf  three  channels  running  through  vast 
sand  and  mnd  fiats.  These  channels  are  of  fair  depth  near  the  en- 
trance, but  gradually  shoal  up,  giving  depths  of  only  1  or  2  feet,  near  the 
bead  of  the  bay*  Tillamook,  the  principal  town  of  the  region,  is  situated 
00  a  tidal  slough  above  the  head  of  the  bay,  and  can  be  reached  only 
by  ligbt-dranght  vessels  at  high  tide. 

The  project  for  the  expenditure  of  the  money  appropriated  by  tlie  act 
of  August  11,  1888,  is  to  make  a  survey  of  the  bar  and  entrance,  so 
that  a  general  project  for  the  improvement  of  the  bay  and  bar  may  bo 
studied ;  to  deepen  the  water  over  Dry  Stocking  Bar  at  the  mouth  of 
Hoqoarton  Slough,  on  which  Tillamook  City  s  situated,  by  construct  iug 
longitudinal  and  spur  dikes  and  shore- protection  works,  and  to  cut 
down  overhanging  trees,  and  do  snagging  work  along  Hoquartou 
Slough,  as  far  up  as  Tillamook  City. 

Active  ox)eTations  for  the  carrying  out  of  this-  project  will  be  begun 
early  in  July. 

There  are  large  bodies  of  the  finest  kind  of  timber  on  and  tributary 
to  the  bay.  It  is  therefore  probable  that  the  lumbering  interests 
which  will  grow  out  of  this  will  demand  an  improvement,  both  of  the 
bar  and  of  the  channels  in  the  bay.  At  present  the  demand  is  for  a 
better  channel  from  the  Lower  Bay  to  Tillamook  City. 

The  act  of  August  11, 1888,  appropriated  $5,200  for  this  improvement. 

Ajnoont  appropriated  by  act  of  August  11,  1888 $5/200.00 

Jolv  I,  If-dd,  amoant  expended  dnriDg  fiscal  jear,  exclosive  of 

Uabilities  OQtaUnding  July  1,  1888 -  $47.78 

July  1,  1889,  ouUtanding  liabilities t)8.81 

JaW  1,  lri89,  amoant  covered  by  existing  contracts 3,600.00 

3,716.59 

4nlyl,l8H9,  balance  avaihkble 1,483.41 

(See  Appendix  S  S  5.) 

KAMINATIONS  ANB  SURVEYS  FOB  IMPROVEMENT,  TO  COMPLY  WITH 
REQUIREMENTS  OF  THE  EIVEE  AND  HARBOR  ACT  OF  AUGUST  11, 
1888. 

The  required  preliminary  examinations  of  the  following  localities 
vtre  made  by  the  local  engineer  in  charge.  Captain  Young,  and  re- 
ported by  him  as  not  worthy  of  improvement,  with  facts  and  reasons 
for  sucb  opinion.  The  Chief  of  Engineers  concurring  in  the  conclusions 
reached  iu  these  instances,  has  given  no  instructions  to  make  further 
wurej  with  the  view  to  their  improvement. 

1.  Clackamas  River^  Oregon. — (See  Appendix  S  S  6.) 

2.  Tualatin  River^  Oregon. — (See  Appendix  S  S  7.) 

3.  Umpqua  River  between  Soottsburgh  and  Harfs  Rapids^  near  Elktony 
Or^<m.— (See  Appendix  S  S  8.) 

It  appearing  from  the  report  of  the  preliminary  examination  made 
b;  the  local  engineer  that  the  following  localities  are  worthy  of  improve- 
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ment,  and  tbe  public  necessity  therefor  being  apparent  from  the  facta 
and  reasons  reported,  which  are  concurred  in  by  the  Chief  of  Engineers, 
Cai)tain  Young  was  char^jed  with  their  survey,  the  results  of  which  will 
be  submitted  when  received : 

1.  JSitislaw  Rivir  and  Bar^  Oregon. 

2.  Nelialem  Bay  and  Bar^  Oregon. 

3.  Yonng^H  River  and  its  tributary^  Klaskuine  River j  Oregon. 

4.  Umpqua  River ^  Oregotiy  between  IScottsburgh  and  the  nwuth. 

IMPROVEMENT  OF  THE  MOUTH  OF  THE  COLUMBIA  RIVER,  OREGON  AND 
WASHINGTON  TERRITORY — CONSTRUCTION  OF  CASCADES  CANAL, 
COLUMBIA  RIVER — IMPBOVEMENT  OF  THE  CHEHALIS  RIVER;  OP  THE 
SKAGIT,  STEILAQUAMISH,  KOOTSACK,  SNOHOMISH,  AND  SNOQUALMIE 
RIVERS,  WASHINGTON  TERRITORY — WATER-GAUGES  ON  COLUMBIA 
RIVER. 

Officer  in  charge,  Maj.  Thomas  H.  Handbury,  Corps  of  Engineers, 
having  under  his  immediate  orders  Lieut.  Edward  Burr,  Corps  of  En- 
gineers.    Division  Engineer,  Col.  G.  H.  Mendell.  Corps  of  Engineers. 

1.  Mouth  of  the  Columbia  River ^  Oregon  and  Washington  Territory. — 
The  project  under  which  this  work  is  being  carried  on  was  adopted  in 
1884.  It  contemplates  providing  a  cliannel  across  the  Columliiu  Kiver 
Bar,  having  a  depth  of  30  feet  at  mean  low  tide.  This  is  to  be  effected 
by  concentrating  the  water  flowing  over  the  bar  and  increasing  the  i^ 
sultan t  currents  to  such  a  decree  as  to  procure  the  desired  dept  h.  Any 
work  for  accomplishing  this  end  must  be  more  or  less  tentative  in  its 
character.  The  work  which  is  now  in  progress  is  the  building  of  a  low- 
tide  jetty,  starting  from  Fort  Stevens,  on  the  South  Cai>e,  and  extend- 
ing in  a  westerly  direction,  with  a  slight  curve  to  the  south,  out  acru**s 
Clatsop  Spit,  for  a  distance  of  4^  miles,  more  or  less,  as  circumstanct*^ 
may  require,  to  a  point  about  3  miles  south  of  Cape  Hancock  (Disnp- 
pointment).  This  jetty  is  constructed  of  stone,  resting  upon  a  mattress 
foundation  about  40  feet  wi<le  and  from  2^  to  5  feet  thick.  The  stone 
extends  to  the  level  of  the  mean  lower  low  water.  The  materials  thus 
i'ar  have  been  placed  in  position  from  a  jetty  tramway,  supported  ujiod 
piles  driven  along  the  line  of  the  jetty,  and  about  24  feet  above  the 
level  of  low  tide.  This  tramway  is  a  double  track,  3  foot  gauge  rail- 
road, the  tracks  being  13  feet  between  centers.  The  materials  are 
landed  at  the  wharf  and  transi)orted  to  place  over  these  tracks,  whirh 
arc  built  in  advance  of  the  main  work. 

Everything  connected  with  the  work  is  now  in  active  operation,  and 
the  plant  is  being  pushed  to  its  full  capacity,  thus  working  in  the  most 
economical  manner.  On  this  basis  the  funds  now  available  will  be  sub- 
stantially  exhausted,  so  far  as  actual  progress  is  concerned,  about  1st 
of  December  next,  which  may  be  called  the  end  of  the  working  season. 
It  is  extremely  desirable  that  by  that  time  additional  funds  should  be 
made  available  for  carrying  on  the  work.  The  plant  now  provided  is 
extensive  and  in  thorough  working  order.  It  would  be  in  the  interests 
of  economy  to  keep  this  continually  employed  to  its  full  capacity  until 
the  project  is  completed.  As  the  woik  progresses  the  jetty  tramway 
becomes  more  greatly  exposed  to  the  action  of  the  sea,  and  is  more 
liable  to  be  destroyed  or  damaged  during  violent  storms.  To  replace 
this  when  the  jetty  is  partially  built  would  be  difficult  and  expensive. 
It  is  advisable  on  this  account  also  to  push  the  work  forward  as  rapidly 
as  [)ossible.  Of  late  years  the  main  bar  channel  has  varied  in  depth 
from  19  to  2X  feet  at  low  water  j  26  feet  are  required  in  a  wide,  direct, 
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am]  stablo  chaDnel,  and  30  feet  are  desirable  for  the  deep  vessels  Deeded 
by  tke  Columbia  Biver  trade. 

The  jetty  proper  is  now  ander  coDStractioD  for  a  little  more  than  1^ 
miles.  Bock  has  been  damped  to  the  height  of  mean  low  water,  over 
ui  average  of  aboat  1  mile  of  this  distance.  It  is  expected  that  by  the 
eod  of  the  present  working  season,  which  will  be  about  the  1st  of 
December,  the  jetty  tramway  will  be  advanced  about  one-half  mile 
farther. 

Within  the  last  year  a  marked  change  has  taken  place  on  Clatsop 
Spit  and  in  the  channel  over  the  Columbia  Biver  Bar.  The  Spit  shows 
deddedly  more  bare  surface  at  low  water  than  formerly,  and  the  chan- 
nel of  t  he  river  has  a  decided  tendency  towards  a  straight  course  out  to 
sea.  Tillamook  Chute,  where  there  were  indications  that  a  new  channel 
was  being  cot  sonthward  across  Clatsop  Spit  when  the  work  was  com- 
menoed,  is  now  being  closed,  although  the  jetty-work  is  not  yet  within 
ooe-half  mile  of  it.  it  is  observed  that  as  the  mattress-work  is  carried 
out  the  sand-spit  builds  up  on  the  south  side  abreast  of  and  sometimes 
ahead  of  it.  At  extreme  low  water  one  can  walk  on  the  sand  out  as 
far  as  the  mattress  work  extends.  The  indications  now  are  that  the 
vork  has  progressed  to  such  a  point  that  it  is  having  a  manifest  infla- 
eiiee  upon  the  natural  forces  at  work  in  the  vicinity,  and  that  these 
forces  are  bringing  about  the  resnlt  desired. 

The  amount  appropriated  for  this  work  is  $787,500.  The  amonnt  ex- 
pended to  the  end  of  the  present  fiscal  year  is  $014,252.92,  leaving  a 
hilanoe  of  $173,247.08  yet  applicable  to  t^e  further  prosecution  of  the 
work.  This  amount  will  be  practically  exhansted  about  the  1st  of  De- 
cember next. 

July  1, 188S,amoimt  available $40,246.25 

AmoQot  approprUted  by  act  of  Aagust  11,  1888 500,900.00 

540, 246. 25 
Jolj  1, 1889,  amonnt  expended  during  fiscal  year,  exclnsive 

of  liabilities  ontstanding  Jaly  1,  1888 $280,342.86 

Joly  I,  ^rm,  oatstanding  liabilities 3,798.26 

Jol?  ly  18c9,  amonnt  covered  by  existing  contracts ^,  858. 05 

366, 999. 17 

July  1, 1889,  baUnce  available 173,247.08 


(Amonnt  (estimated)  reqnired  for  completion  of  existing  project 2, 423, 000. 00 
Amonnl  that  can  be  prolitably  expended  in  fiscal  year  ending  June  30, 
1891 700,000.00 

I  Snbtnitted  in  compliance  witb  requiremonta  of  sections  2  of  river  and 
I    harbor  acts  of  1866  and  1867. 

•  (Sec  Api)endix  T  T  1.) 

2.  CoHMtruction  of  canal  at  the  Cascades^  Columbia  River ^  Orego^u — The 
general  scoi)e  of  the  improvement  which  it  is  desired  to  efl'ect  at  the 
Cascades  of  the  Columbia  Eiver  includes  a  reach  of  about  d^  miles.  The 
principal  obstruction  to  navigation  occurs  at  the  upper  end  of  this  reach 
at  what  is  known  as  the  Upper  Cascades. 

The  project  contemplates  that  the  river  should  be  improved  below 
tbe  Upper  Cascades  by  removing  bowlders  and  projecting  points  in  the 
bed  and  banks,  so  as  to  give  good  navigable  water  from  its  lowest  up 
toa20.foot  stage.  The  falls  at  the  Upper  Cascades  is  to  be  overcome 
by  digging  a  canal  about  3,000  feet  in  length  across  the  neck  of  a  low 
prnjcctiDg  spar  and  placing  in  this  a  lock  and  suitable  other  structures, 
whieb  will  iiermit  of  the  passage  of  boats  up  to  a  20  foot  stage  of  water 
in  Ibe  river  J  this  lock  to  be  so  arranged  that  additional  structures  may 
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bo  made,  which  will  permit  navigation  at  bibber  8tage&    So  far  as  is 
contemplated  for  the  present,  the  first  part  of  the  project  is  completed. 

The  principal  work  done  during  the  year  was  excavation  in  tbe  lock- 
pit  and  foundation  for  the  masonry  of  the  lower  gates,  which  was  prac- 
tically finished;  also  excavation  in  the  lower  tail  bay,  catting  granite 
and  basaltic  dimension  stones  for  this  masonry,  and  laying  up  the  diy 
stone  side-walls  of  the  lower  tail  bay. 

The  amount  appropriated  for  this  work  is  (1,442,500,  of  which  smn 
$1,301,987.06  has  been  ex])ended,  including  amounts  covered  by  exist- 
ing  contracts,  leaving  at  the  eud  of  the  preseut  fisoEd  year  $80,512.33 
available  for  the  further  prosecution  of  the  work.  With  this  it  is  pro- 
posed to  continue  the  cutting  of  the  stones  for  the  masonry  of  the  lower 
gates  and  to  commeuce  at  once  the  construction  of  this  masonry  now 
that  the  foundation  is  prepared.  The  construction  of  the  lower  bay  side- 
walls  will  be  continued.  The  construction  of  the  masonry  of  the  lower 
gates  will  be  pushed  forward  as  rapidly  as  practicable  and  as  available 
funds  will  permit,  with  the  view  to  placing  against  this  a  temporary 
bulkhead,  which  will  keep  river- water  .out  of  the  lock*pit  to  a  higher 
stage  than  the  present  arrangement  admits  of,  in  that  advantage  can 
be  taken  of  a  longer  and  better  season  for  carrying  on  the  work. 

The  amount  now  available  will  be  practically  exhausted  in  these  op- 
erations about  the  end  of  November  next.  In  order  that  the  work  may 
be  economically  continued  and  the  time  hastened  when  some  return  can 
be  had  for  the  large  amount  of  money  already  expended  on  this  project, 
and  to  avoid  the  expense  which  is  a  necessary  incident  to  every  su8i>en- 
sion  of  operations,  additional  funds  should  be  made  available  at  the  ear- 
liest practicable  moment. 

July  1, 1888,  amount  available $2,347.59 

Amount  appropriated  by  act  of  August  11,  l^i88 300,OOU,(W 

302,347.59 
July  1,  1889,  amount  expended  during  fiscal  year,  exclusive 

of  liabilities  ontRtauding  July  1,  lfc88 $200,555.38 

July  1,  1889,  amount  covered  by  existing  contracts 21, 279. 88 

221,835.26 

July  1,  1889,  balance  available 80,512.33 


Amount  (estimated)  required  for  completion  of  existing  project 1*250, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

30,1891 700,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
V     harbor  acts  of  1866  aud  1867. 

(See  Appendix  T  T  2.)  • 

3.  Chehalis  Kiver^  Washington  Territory, — The  project  for  the  improve- 
ment of  this  river  consists  in  removinfc  logs,  snags,  and  other  obstrnc- 
tions  from  its  bod  and  banks,  so.as  to  i)rovide  a  navigable  channel- way 
during  its  medium  aud  higher  stages  for  steam-boats  from  Claqaato 
to  its  mouth  in  Grab's  Harbor.  This  distance  is  between  80  and  100 
miles.  Montesauo,  12  miles  from  its  mouth,  is  the  head  of  coasting 
navigation.  Eighteen  feet  at  high  water  can  be  carried  to  this  point. 
The  head  of  tide-water  is  at  Elma,  IG  miles  above  Montesano.  Between 
these  points  navigation  is  obstructed  by  snags  and  fallen  trees,  by  the 
removal  of  which  a  good  all-the-year-rcund  channel  can  be  provided 
from  Elma  to  the  mouth.  Above  Elma  the  river  is  practically  block- 
aded during  the  summer  and  fall  by  snags,  shoals,  and  principally  a 
want  of  water.  At  this  time  the  river  bed  is  a  succession  of  shoals 
»nd  pools  J  the  depth  of  water  on  many  of  the  shoals  is  reported  to  be 
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bot  from  6  to  12  inches.  No  attempt  has  been  made  to  improve  these 
shoals. 

A  light-draught  vessel  with  crew  was  hired  for  this  work  last  fall  and 
operated  about  two  weeks  between  Elma  and  the  mouth  of  the  river. 
Bains  set  in,  the  river  rose,  and  work  had  to  be  discontintied.  Since 
that  time  the  water  has  not  fallen  to  a  good  snagging  stage.  « Sixty 
siaga  and  five  overhanging  trees  were  removed.  The  work  will  oe 
resumed  early  this  fall,  and  continued  until  the  small  balance  ol  the 
appropriation  is  exhausted. 

The  amoont  appropriated  for  this  work  is  $10,000,  of  which  $8,667.14 
has  been  expended.  It  is  estimated  that  $3,000  could  be  profitably 
expended  during  the  fiscal  year  ending  June  30, 1891. 

July  1,1888,  amomit  available $39.17 

Amoant  appropriated  by  act  of  AngQSt  11,  1688 2,000.00 

2, 0:i9. 17 
July  1, 1869,  amount  expended  during  fiscal  year,  ezclasive  of  liabilities 
ontstanding  Joly  1, 18^8 706.31 

July  1, 1889,  balanoe  avaUable 1,332.86 

•  „ 

*  ^— ^— ■  ^        III!     -  ^  !■ 

C  Amoant  thatcan  be  profitably  expended  in  fiscal  year  ending  June  30, 1891      3, 000. 00 
<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  aud 
(     bmrbor  acts  of  1866  and  1867. 

(See  Appendix  T  T  3.) 

4.  Skagitj  Steilaquamiskj  NooUack^  Snohomishj  and  Snoqualmie  riversy 
Washington  Territory.— ^The  project  for  theimprovementof  these  rivers 
contemplates  the  removal  of  logs,  snags,  trees,  and  other  obstmctions 
to  their  navigation.  There  is  provided  for  this  purpose  a  snag-boat, 
with  an  oatfitof  tools  and  appliances,  which  passes  from  one  river  to 
the  other,  doing  service  in  each  as  far  as  the  necessities  of  commerce 
require  and  the  funds  appropriated  will  admit. 

The  aggregate  navigable  length  of  the  rivers  is  about  250  miles. 
During  the  year  1,527  snags  and  449  overhanging  trees  were  removed. 
A  cabin  was  placed  upon  the  boat  for  the  better  accommodation  of  the 
crew,  the  capstan  machinery  was  overhauled  and  put  in  order,  aud 
sundry  needed  articles  of  outfit  supplied.  The  boat  was  in  service  from 
October  1, 1888,  to  May  10,  1889.  At  this  latter  date  the  funds  avail- 
able for  snagging  operations  being  practically  exhausted,  the  boat  was 
laid  up  in  ordinary  in  charge  of  a  watchman. 

Fifty -seven  thousand  five  hundred  dollars  have  been  appropriated 
for  the  improvement  of  these  rivers. 

July  1,1888,  amount  arailable $101.33 

Amoant  appropriated  by  act  of  Angast  11, 1888 15,  000. 00 

15,101.33 
July  1,  18^,  amoant  expended  daring  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1888 I0.9e3.43 

July  1,  1889,  balance  available 4, 117.90 

C  Amoant  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1891    12, 000.  00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

<  harbor  acts  of  1866  and  1867. 

(See  Appendix  T  T  4.) 

6.  Gauging  waters  of  the  Columbia  BiveTy  Oregon. — The  object  of 
these  gaagings  is  to  ascertain  and  keep  a  record  of  the  fluctuations  of 
the  Columbia  River  with  the  view  to  gathering  information  that  may 
be  useAil  in  works  of  improvement  on  the  river,  and  also  by  gauges  es- 
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tablisbed  at  varioas  points  to  iDdicate  to  pilots,  captains,  and  those 
interested  in  navigation,  the  stage  of  water  on  crossings  and  places  of 
difficult  navigation. 

On  tbe  Ist  of  November  the  aatomatic  self  registering  tide-gauge 
was  re  established  in  Astoria,  Oregon;  since  that  time  it  has  been  cod- 
tinually  in  operation.  Daily  sheets  are  exhibited  on  a  bulletin  board 
in*Astbria  which  indicate  to  pilots  and  others  interested  in  the  condi- 
tion of  the  bar  at  the  mouth  of  the  Colombia  River  the  stage  of  water 
and  the  degree  of  roughness  on  the  bar.  These  are  of  great  service  to 
commerce. 

Ainouut  appropriated  by  actof  Ang^ast  11,1888 $2,  500. 00 

Jnly  1, 18^9,  aiiionut  expended  dnring  fiscal  year,  exclnsive  of  liabilities 
outstanding  July  1,  1888 414.83 

July  1, 1889,  balance  available 2,085.17 

Amount  that  can  be  profitably  expended  infiscal  year  ending  June  30, 1891      2, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1^  and  1867. 

(See  Appendix  T  T  5.) 
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IMPROVEMENT  OP  COLUMBIA  AND  WILLAMETTE  BIYEBS  BELOW  PORT- 
LAND, OREGON ;  OF  UPPER  WILLAMETl  E,  UPPER  COLUMBIA,  AND 
SNAKE,  AND  COWLITZ  RIVERS,  OREGON  AND  WASHINGTON  TERRITORY. 

Officer  iu  charge,  Maj.  W.  A.  Jones,  CJorps  of  Eugineers;  Division 
Engineer,  Col.  G.  H.  Mendell,  Corps  of  Engineers.  These  works  were 
in  temporary  charge  of  Capt.  Williard  Young,  Corps  of  Engineers,  from 
June  20, 1888,  to  September  11, 1888,  inclusive. 

1.  Columbia  and  Lower  Willamette  rivers  below  Portlandj  Oregon. — 
The  project  for  this  improvement  was  adopted  in  1877,  and  modified 
subsequently,  tbe  object  being  to  afford  a  ship-channel  of  20  feet  depth 
at  low  water  by  contraction  and  shore  protection  works  at  four  bars 
between  Portland  and  Columbia  City,  Oregon  ;  by  temporary  improve- 
ment at  the  bars  during  construction  of  the  works;  by  temporary  im- 
provement at  three  sho^  places  below  Columbia  City,  and  by  snagging 
operations. 

The  natural  depth  of  the  channel  at  the  shoalest  places  was  about  9 
feet,  and  on  six  other  bars  it  was  from  lOJ  to  16J  ffeet  at  low  water. 

The  amount  expended  on  the  project  to  June  30, 1889,  was  $511, 1:^2.23, 
and  has  resulted  in  muiutaining  a  channel  depth  of  successively  17,  18, 
and  10  feet  at  low  water  from  Astoria  over  the  whole  reach  of  100  miles. 

Operations  during  the  year  consisted  of  extensive  repairs  to  plant 
and  constructions;  the  construction  of  1,026  feet  of  extension  of  the 
jetty  at  St.  Helen's  Bar;  the  closing  of  Burkes  and  Martins  Island 
Sloughs  by  permanent  dams ;  dredging  operations  at  Swan  Isldnd  Bar 
and  Skamokawa  Bar;  the  survey  of  all  the  bars  below  Portland,  and 
the  preparation  of  plans  for  their  improvement. 

The  amount  asked  for  the  next  fiscal  year  is  for  continuing  the  proj- 
ect. 

July  1,  ISaS,  amount  available |1,714.&9 

Ainouut  appropriated  by  act  of  Aagnst  11,  ISS8 100,000.00 

101,7147^5 
July  ly  1889,  amount  expended  during  fiscal  year,  exclasiYe  of 

liabilities  outstanding  July  1,  1888 $63,2:M.S25 

July  I,  18e"9,  outstanding  liabilities 857.00 

— 64,091,« 

July  1, 1889,  balance  available 37,023.34 
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t Amount  (eslimatetl)  required  for  completion  of  cxistiDg  project $325,000.00 
AiB03ut  that  can  be  profitably  expendc^l  in  fiscal  vear  ending  Jane  :W,  lo91  200, 000. 00 
Submitted  in  compliance  with  reqairements  of  sections  2  of  river  and 
barbor  acta  of  1H66  and  1867. 

(8ee  Appendix  U  U  1.) 

2.  Willamette  River ,  above  Portland,  Oregon. — ^Tlie  project  for  this  im- 
proTemeat  was  adopted  in  1878,  and  extended  in  later  years.  The 
object  is  to  maintain  and  afford  an  easy,  light-draught  navigation  from 
PorUaud  to  Engene  City,  Oregon,  and  in  12  miles  of  tributaries,  making 
io  all  a  distance  of  184  miles.  The  work  consists  in  snagging  operations, 
bar  scraping,  and  for  the  reach  between  Willamette  Falls  and  Corvullis, 
in  the  contraction  of  water-way  by  low  cut-off  dams,  and  rock  removal. 
The  month  of  the  Yamhill,  28  miles  above  the  falls,  was  the  head  of  an 
inconvenient  low- water  navigation  in  a  draught  of  2^  feet.  Only  1  foot 
conld  be  carried  above. 

Total  appropriation  to  date  is  f  113,000^  amount  expended,  $108,- 
963^2. 

The  operations  for  the  year  consisted  of  snagging  operations  and 
wing-dam  construction  with  the  snag-boat  Corvallis,  assisted  by  the 
snag- boat  Willamette j  and  construction  of  revetment  at  threatened  cut- 
off near  CJorvallis,  Oregon,  and  surveys. 

The  amount  asked  for  is  to  be  applied  for  snagging,  bar  scraping, 
wing  dam  construction,  rock  removal,  tod  surveys. 

July  1, 188H,  amonnt  available $3.23 

AmoiiDt  appropiiated  by  act  of  Angost  11,  1888 29,000.00 

29,003.23 
Jaly  1,  18S9,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1, 1888 $21,005.35 

July  1,  1889,  outstanding  HabUities 3,961.40 

24,966.75 

July  I,  1889,  balance  available 4,036.48 

(  Amountthaccanbeprofitabl^expendedinfiscalyearendingJnne.30, 1891    22,000. 00 
<  Submitted  in  compliance  witb  requirements  of  sections  2  of  river  and 
(      harbor  acts  of  1866  and  18b7. 

(See  Appendix  U  U  2.) 

3*  Upper  ColumTna  and  Snake  rivers,  Oregon  and  Washington  Terri- 
tary. — The  plan  for  this  improvement  adopted  in  1877  consists  of  rock 
removal  at  a  number  of  very  swift  rapids,  to  give  channel  depths  at 
low  water  of  5^  feet  on  the  Columbia,  and  4ifeet  on  the  Snake,  a  river 
length  of  266  miles  between  Gelilo  on  the  Columbia  and  Lewiston  on 
the  Snake.  The  natural  channel  was  narrow,  tortuous,  and  dangerous, 
with  many  very  difficult  rapids. 

The  amount  appropriated  to  date  is  (131,000.  The  amount  expended 
to  date  is  $130,0^.62,  and  has  resulted  in  improvement  in  many  local- 
ities. 

The  operations  during  the  year  consisted  of  rock  removal  at  various 
points. 

It  is  proposed  with  the  appropriation  asked  for  to  continue  the  work. 

Amount  appropriated  by  act  of  August  11, 1888 $10,000.00 

JaJy  1,  1889,  amount  expended  during  fiscal  year,  exclusive  of 

Jlsbilities  oatatanding  July  1,  1888 $8,704.39 

JoJf  1,  18a9,  ootatanding Uabilities 390.23 

9,094.62 

h\j  \,  l«89,  baUnce  »vwUble 905.38 
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'  Amount  reqnired  for  completion  of  existing  project $16, 000.  OO 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,1891    50, 000.  OO 
Submitted  in  compliance  with  requirements  or  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  U  U  3.) 

4.  Cowlitz  Biver J  Washington  Territory, — The  project  for  this  improve- 
ment, adopted  in  1880,  consists  in  wing-dam  constrnction^  bar  scrapingy 
and  snagging  operations,  to  secnre  a  light-dranght  navigation  ap  to 
Toledo,  a  little  more  than  30  miles  above  the  month  of  the  river. 

The  original  estimate  for  this  work  contemplated  $3,000  for  constrac 
tion  in  the  first  year  and  an  annual  expenditure  thereafter  of  (2,000  for 
maintenance  by  snagging  operations. 

The  total  appropriation  to  date  is  $11,000.  The  amount  expended  to 
date  is  $11,000. 

The  operations  during  the  year  consisted  in  channel  maintenance, 
wingdam  construction,  and  shore  protection. 

Amount  appropriated  by  act  of  August  11,  1888 , |3, 000.00 

July  1,  1889,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1888 3,000.00 


'Amount  required  for  maintenance  of  existing  project 4,000.00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1891      8, 000.  OU 
Submitted  iu  i^ompliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  XJ  U  4.) 


EXAMINATIONS  AND  SURVEYS  FOR  IMPBOVBMENT,  TO  COMPLY  WITH 
REQUIREMENTS  OP  THE  RIVER  AND    HARBOR  ACT  OP  AUGUST  11, 

1888. 

The  required  preliminary  examination  of  North  PcUouse  River^  Wash- 
ington Territory^  was  made  by  the  local  engineer  iu  charge,  Major 
Jones,  and  reported  by  him  as  not  w'orthy  of  improvement,  with  facts 
and  reasons  lor  such  opinion.  The  Chief  of  Engineers  concurring  in 
the  conclusion  reached  in  this  instance,  has  given  no  instructions  to 
make  further  survey  with  the  view  to  its  improvement.  (See  Appendix 
UU5.) 

It  appearing  ft'om  the  report  of  the  preliminary  examination  made 
by  the  local  engineer  that  Upper  Columbia  River^  Washington  Territory^ 
between  Wallulu  and  British  line^  is  worthy  of  improvement,  and  the 
public  necCvSsity  therefor  being  apparent  from  the  facts  and  reasons 
reported,  which  are  concurred  in  by  the  Chief  of  Engineers,  Major 
Jones  was  charged  with  its  survey,  the  results  of  which  will  be  sub* 
mitted  when  received. 


EXAMINATIONS,    SURVEYS,    AND    CONTINGENCIES   OF   RIV- 

ERS   AND    HARBORS. 

For  examinations  and  surveys  for  improvement,  and  for  contingen- 
cies and  for  incidental  repairs  of  harbors  for  which  there  is  no  special 
appropriation,  an  appropriation  of  $200,000  should  be  made,  of  which 
sum  $75,000  for  surveys  and  $125,000  for  contingencies,  including  inci« 
dental  repairs  of  harbors. 
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MISSISSIPPI   EIVER   COMMISSION. 

Tbifl  Commission^  organized  under  the  provisions  of  the  act  of  Con- 
gress of  Jane  28,  ISTO,  reports  to  and  receives  instmctions  from  the 
Secretary  of  War  through  this  office. 

The  Secretary  of  War  transmitted  to  the  House  of  Representatives, 
January  7, 1889,  a  supplemental  report  from  the  Commission  of  De- 
ceinber  28, 1888,  upon  the-  present  condition  of  the  improvements  on 
the  Mi^issippi  Biver,  under  its  charge,  and  the  results  accomplished 
to  date.  This  report  was  printed  as  House  Ex.  Doc.  No.  64,  Filtieth 
Congress,  second  session.    (See  also  Appendix  V  V  1.) 

The  report  of  the  Commission  for  the  fiscal  year  ending  June  30, 
18S9,  embracing  the  following  subjects,  viz:  (1)  Surveys  and  examiua- 
tknis;  (2)  Construction;  (3)  Financial  statement;  and  (4)  Estimates, 
will  be  found  in  Appendix  V  V  2. 

The  estimate  of  funds  required  for  the  service  of  the  Commission  for 
the  fiscal  year  ending  June  30, 1891,  is  stated  in  the  above  report  as 
follows: 

■STXlfATK  OF  FUNDS  FOR  THS  MISSISSIPPI  RIVER  COMMISSION  FOR  THK  FISCAL  TEAR 

EKDINO  JUNK  '30,  1891. 

Sundrjf  Hvil  hill. 

Mimhm]^  Sirer  C<fmmi99%on. — For  salaries,  inspectioDB,  and  traveling  ex- 
penaes  of  the  Mississippi  River  Commission ;  for  printing  and  telegraph- 
ing; for  office  expenses  and  misceUaneons $35,000 

Mwer  and  harbor  hill. 

For  sorvtys  and  examinations  of  the  Mississippi  Kiver  from  the  Head  of 

the  Pa-'ses  to  its  headwaters,  continning  survey 150,000 

For  improring  the  Mississippi  Kiver  from  the  Head  of  the  Passes  to  the 
month  of  the  Ohio  River 4,000,000 

For  work  at — 

Hickman,  Ky.,  continuing  improvement 111,250 

Greenville,  Miss.,  continning  improvement 3r)0,000 

Vicksbnrg,  Miss.,  continning  improvement 175, 000 

Natchez,  Mies.,  continning  improvement 250,000 

New  Orleans,  La.,  continuing  improvement 200. 000 

For  rectification  of  Red  and  Atcnafalaya  rivers 350,000 

MISSOURI   RIVER  COMMISSION. 

This  Commission,  orgaoizeda  nder  the  provisions  of  the  act  of  Jaly  5, 
1884,  reports  to  and  receives  instmctions  from  the  Secretary  of  War 
tbroagh  this  office. 

The  report  of  the  Ck)mmission  describing  the  o;  erations  in  its  charge 
for  the  fiscal  year  ending  June  30, 1889,  will  be  found  in  Appendix  W  W. 

The  estimate  of  fonds  reqaired  for  the  service  of  the  Commission  for 
the  fiscal  year  ending  June  30, 1891,  is  stated  in  the  above  report  as 
follows : 

I8TI1IA3X8    FOR    WORKS    OF   UfPSOVKiaCNT    FOR    THE    FISCAL   TSAR   XNDINO   JUNK 

30,  1891. 

Silaries  of  Commission,  office  and  traveling  expenses,  surveys,  perma- 

n&Dt  bench-marks,  gauges,  etc ^^^'552 

FWimprorementa  atSionxCity,  Iowa 100,000 

^                          Oinaha,Nebr 150,000 
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For  improvements  at  PlattsiDOuth,  Nebr $100,000 

Nebraska  City,  Nebr 150,000 

Rulo,  Nobr 100.000 

St.  Joseph,  Mo 150,000 

AtohisoD,  Kans 175,000 

Leavenworth,  Kans 100,000 

Kansas  City,  Mo 175,000 

Miami,  Mo 75,000 

Arrow  Rock,  Mo 100,000 

For  improvement  of  the  river  above  Sioux  City,  Iowa 175, 000 

For  snagging  operations  below  SiooxCity,  Iowa 60,000 

For  general  improvement  of  the  river 1,000,000 

Total 2,760,000 

HARBOR  LINES. 

The  river  and  harbor  act  of  August  11, 188d,  provides : 

Sec.  12.  Where  it  is  made  manifest  to  the  Secretary  of  War  that  the  establishment 
of  hurbor  lines  is  essential  to  the  preservation  and  protection  of  harbors,  he  may,  and 
is  hereby  authorized  to,  canse  such  lines  to  be  established,  beyond  which  no  piers  or 
wharves  shuU  be  extended  or  deposits  made  except  under  such  regulations  as  may  be 
prescribed  from  time  to  time  by  him. 

Under  the  requirements  of  this  section  the  Secretary  of  War  has 
caused  such  lines  to  be  established  at  the  following  localities  : 

HABBOB  LINES  AT  MARQUETTE  HABBOB,  MICHIGAN. 

It  being  manifest  to  the  Secretary  of  War  that  the  establishment  of 
harbor  lines  is  essential  to  the  preservation  and  protection  of  the  harbor 
at  Marquette,  Michigan,  he  approved  the  recommendation  of  the  Chief  of 
Engineers^  that  their  establish  men  t  be  undertaken,  and  that  the  sub- 
ject be  referred  to  a  Board  of  Engineers. 

A  Board  was  accordingly  constituted  by  his  authority  November  19, 
1888,  composed  of  the  following  members :  Maj.Cbarles  J.  Alien,  Maj. 
Chas.  E.  L.  B.  Davis,  and  Maj.  James  B.  Qninn,  Corps  of  Engineers. 

The  Board  assembled  at  Marquette  November  27, 1888,  and  after  mak- 
ing the  necessary  examination  of  the  harbor,  and  such  investigations  as 
were  required,  submitted  its  report,  with  accompanying  maps,  dated 
January  12, 1889. 

The  report  was  submitted  to  the  Secretary  of  War  by  the  Chief  of 
Engineers,  with  recommendation  "  that  the  line  herein  de,scribed  for 
Adoption  and  also  represented  in  the  accompanying  map.  No.  1,  signed 
by  the  members  of  the  Board,  be  established"  •  •  •  "as  the  har- 
bor lines  of  Marquette  Harbor,  Michigan,  beyond  which  no  piers  or 
wharves  shall  be  built  or  deposits  made." 

This  recommendation  was  approved  by  the  Secretary  of  War  Janu- 
ary 20, 1889. 

(See  Appendix  H  H 12.) 

HABBOB  LINES  FOB  NOBFOLK  AND    POBTSMOUTH  HABBOBS,  IN  YIB- 

GINIA. 

An  advisory  board  to  the  State  harbor  commissioners  of  Virginia, 
in  determining  the  harbor  lines  at  Norfolk  and  Portsmouth,  was,  at  the 
request  of  the  governor  of  Virginia,  ai)poiuted  by  the  President  of  the 
United  Stales  in  1875,  with  instructions  to  report  to  the  Secretary  of 
War,  and  was  in  existence  at  the  time  that  the  river  and  harbor  act  of 
August  11,  1888,  took  efl'ect. 
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This  Boanl  was  dtssolved,  by  direction  of  the  President,  February  2^ 
1889,  and  a  Board  whs  constituted  for  the  establishment  of  the  harbor 
hues  referred  to, composed  of  the  following  members:  Col.  William  P. 
Craighil),  Lien t.- Col.  Peter  C.  Dains,  and  First  Lieut.  G.  J.  Fiebeger, 
Corps  of  Engineers. 

The  Board  snbniitted  a  preliminary  report,  dated  March  26,  lcS89,  and 
accompanying  map  showing  the  harbor  lines  for  the  harbors  pf  Norfolk 
and  Portsmouth  recommended  by  it.  This  report  was  submitted  by  the 
Chief  of  Engineers  to  the  Secretary  of  War,  March  29, 1889,  with  recom- 
mendation that  the  lines  described  and  drawn  upon  the  accompanying 
map  be  approved,  and  that  such  approval  be  noted  on  the  face  of  the 
map.  This  recommendation  was  approved  by  the  Secretary  of  War, 
April  10, 1889. 

(See  Appendix  J  11.) 

HARBOB  LINES  FOB  SAVANNAH  HARBOB,  GEOBGIA. 

It  being  manifest  to  the  Secretary  of  War  that  the  establishment  of 
harbor  lines  in  the  harbor  of  Savannah.  Ga.,  is  essential  to  its  preser- 
vation, upon  recommendation  of  the  Cnief  of  Engineers,  he  directed 
that  a  Board  of  Engineer  Officers  be  constituted  to  examine  and  report 
apon  the  same.  A  Board  was  accordingly  constituted  February  4, 
1889,  composed  of  the  following  officers:  Col.  William  P.  Crai^hill, 
Capt.  William  H.  Bixby,  and  First  Lieut.  O.  M  Carter,  Corps  of  Engi- 
neers. 

The  Board  met  at  Savannah  February  20, 1889,  and  having  examined 
the  harbor,  and  considered  its  importance,  deemed  it  proper  to  submit 
a  preliminary  report,  dat^  February  20, 1889,  recommending  that  the 
Secretary  of  *  War  direct  that  for  the  present  no  wharf  or  other  strnct- 
nre  be  allowed  to  be  built  beyond  the  bulkhead  lines  suggested  by 
Lientenant  Carter  and  shown  on  the  tracing  accompanying  his  letter 
lo  the  Chief  of  Engineers  January  23, 1889.  This  report  was  subinitted 
to  the  Secretary  of  War  wiih  favorable  recommendation,  and  was  ap- 
proved by  bim  March  1,  1889. 

The  Board,  after  giving  notice  that  it  would  hold  a  public  meeting 
in  Savannah,  and  requesting  all  interested  parties  to  be  present,  gave 
the  subject  before  it  the  full  examination  its  importance  demanded,  and 
submitted  its  final  report  April  1,  1889,  with  accompanying  tracing 
upon  which  the  proposed  harbor  lines  were  drawn.  This  report  was 
sohmitted  to  the  Secretary  of  War  April  24,  1889,  with  recommendation 
'4hat  the  lines  selected  be  approved  and  that  the  approval  be  placed 
npon  the  tracing  submitted."  This  recommendation  was  approved  Msiy 
3,1889. 

(See  Appendix  O  12.) 

HABBOB  UNES  AT  BBtJNSWICK  HABBOB,  GEOBGIA. 

It  being  manifest  to  the  Secretary  of  War  that  the  establishment  of 
barbor  lines  is  essential  to  the  preservatien  and  protection  of  the  harbor 
of  Brunswick,  Ga.,  upon  the  recommendation  of  the  Chief  of  Engi- 
neers, he  directed  that  a  Board  of  Engineers  be  constituted  to  consider 
and  report  upon  the  subject.  A.  Board  was  accordingly  appointe<l 
Miirch  22,  1889,  composed  of  the  following  members:  Col.  William  P. 
CrHighill,  Capt.  William  H.  Bixby,  and  First  Lieut. O.  M.  Carter,  Con>s 
of  Engineers. 
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The  Board  assembled  at  Brunswick  March  30,  where,  in  response  t^ 
a  notice  from  it,  many  persons,  among  them  members  of  the  city  coau- 
cil,  appeared.  After  conference  with  the  persons  present  and  an  exam- 
ination of  the  harbor  and  the  data  relating  to  it,  the  Board  sabmilted 
its  report,  dated  April  1, 1889,  with  accompanying  tracing  on  which  the 
proposed  harbor  line  is  drawn.  The  report  was  submitted  to  the  Sec- 
retary of  War  April  24,  with  recommendation  for  approval,  and  was 
approved  by  him  May  3, 1S89. 

(See  Appendijt  0 13.) 

HARBOR  LINES  OF  NEW  YORK  HARBOR. 

It  being  manifest  to  the  Secretary  of  War  that  the  establishment  of 
harbor  lines  for  New  York  Harbor  is  essential  to  the  preservation  and 
protection  of  the  harbor,  on  October  4, 1888,  he  approved  the  recom- 
mendation of  the  Chief  of  Engineers  that  The  Board  of  Engineers  sta- 
tioned at  New  York  City  be  constituted  the  Board  to  establish  harbor 
lincH  for  that  harbor  and  its  vicinity. 

TheBoanl  submitted  a  report  March  26,  1889,  and  tracing  of  harbor 
line«  proposed  by  the  department  of  docks  for  the  city  of  New  York, 
for  East  River  between  Fity  ninth  street  and  Sixty  fourth  street,  and 
recommended  the  project  for  approval,  as  the  design  will  not  encroaeU 
upon  the  lines  which  will  be  ultimately  recommended  by  the  Board. 

Upon  the  recommendation  of  the  Chief  of  Engineers  the  lines  were 
approved  by  the  Secretary  of  War  April  11,  1889. 

The  Board  also  submitted  a  report  June  4,  1889,  and  an  accompany- 
ing tracing  on  which  the  proposed  lines  for  the  north  and  east  shores 
of  Staten  lsIaDd,from  New  Brighton  to  Fort  Wadsworth,  are  drawn, 
which  lines  were,  upon  the  recommendation  of  the  Chief  of  Engineers, 
approved  by  the  Secretary  of  War  June  21, 1889. 

(See  Appendix  B  14.) 

HARBOR  LINES  AT  BOSTON  HARBOR,  MASSACHUSBTTS. 

It  being  manifest  to  the  Secretary  of  War  that  the  establishment  of 
harbor  lines  is  essential  to  the  preservation  and  protection  of  Boston 
Harbor,  he  orally  directed  that  the  subject  be  referred  to  a  boutl  of 
officers  of  the  Corps  of  Engineers  to  make  the  necessary  examinations 
and  investigations,  and  upon  recommendation  of  the  Chief  of  Engineers, 
which  was  approved  by  the  Secretary  August  13,  1888,  a  Board  of 
Engineers  was  constituted  to  establish  the  harbor  lines  of  Boston, 
Mass.,  composed  of  the  following  members:  Col.  Henry  L.  Abbot, 
Lieut.  Col.  George  L.  Gillespie,  and  Maj.  William  R.  Livermore,  Corps 
of  Engineers.  Subsequently  (January  30,  1889),  Lieut  Col.  S.  if. 
Mansfield,  Corps  of  Engineers,  was  added  to  the  Board. 

The  Board  submitted  its  first  report,  dated  July  20,  1889,  with  accom- 
panying tracing,  upon  which  the  harbor  lines  so  far  as  determineil  have 
been  drawn,  and  the  lines  were,  upou  the  recommendation  of  the  Chief 
of  Engineers,  approved  by  the  Secretary  of  War,  July  29,  1889. 

(See  Appendix  B  22.) 

BRIDGING  NAVIGABLE    WATERS   OF  THE   UNITED   STATES. 

The  plans  and  locations  of  the  following  bridges  authorized  by  acts 
of  Congress,  having  been  found  to  comply  with  the  requirements  of 
said  acts,  have  been  approved  by  the  Secretary  of  War,  and  copies  sent 
to  the  officers  of  the  Corps  of  Engineers  in  charge  of  the  river  and  har- 
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bor  districts  in  which  the  bridges  are  to  be  built,  in  order  that  they 
miirht  supervise  tbe  coustmctiou  so  far  as  to  see  that  the  bridges  are 
buiit  in  accordaDce  therewith : 

L  Bridge  of  the  county  of  LaurenSj  Qeorgia^  across  the  Oconee  River ^ 
4i  or  near  Dublin. — Act  approved  Jnue  18, 1888. 

Plan  and  location  submitted  by  the  Ordinary  of  Laurens  County, 
Georgia,  May  16,  1888 :  approved  by  the  Secretary  of  War  August 
17, 1888;  copy  sent  to  Gapt.  B.  L.  Hoxie,  Ck)rps  of  Engineers,  August 
24, 1888. 

2.  Bridge  of  Kansas  City  and  Memphis  Railway  and  Bridge  Company 
across  the  Missieeippi  River,  at  Memphis^  Tennessee. — Act  approved  April 
244, 1888.  (See  Appendix  W  W  22,  Report  of  the  Chief  of  Engineers, 
1888,  pages  2514-2525.) 

Plan  fnd  location  submitted  by  the  company  August  3, 1888 ;  ap- 
proved by  the  Secretary  of  War  August  23,  1888 ;  copy  sent  to  Capt. 
S.  S.  Leach,  Corps  of  Engineers,  September  25,  1888. 

3.  Bridge  over  the  Menomonee  River  by  the  municipalities  of  Menomo- 
nee,  Mickigauy  and  Marinette^  Wisconsin. — Act  approved  July  29,  1886. 

Plan  aDd  locatioD  submitted  by  the  Mayor  of  Menomonee,  Mich., 
August  15,  1888,  approved  by  the  Secretary  of  War  September  10, 
1888. 

Maj.  Chas.  E.  L.  B.  Davis,  Corps  of  Engineers,  report<s  that  the  bridge 
has  been  built  in  accordance  with  the  conditions  and  plans  approved 
by  tbe  Secretary  of  War. 

4.  Bridge  of  the  8t.  Louis  Merchants^  Bridge  Company y  of  8t,  Louis, 
Missouri,  over  the  Mississippi  River  at  St.  Louis j  Missouri. — Act  approved 
Pebmary  3,  1887,  and  amendatory  act  approveil  September  10,  1888. 

Plan  iunI  location  submitted  by  the  bridge  company  October  11, 1888; 
approved  by  the  Secretary  of  War  November  14,  1888;  copy  sent  to 
Mhj.  a.  M,  Miller,  Corps  of  Engineers,  December  6,  1888. 

5.  Bridge  of  tiie  Yadkin  Valley  Railway  Company  a^cross  the  Cape  Fear 
River  at  Fagettevillej  North  Carolina.— Act  approved  June  6,  18.^8. 

Plan  and  location  submitted  by  theChief  Engineer  of  the  railway  com- 
ptny  September  14,  1888;  approved  by  the  Secretary  of  War  December 
1, 1888;  copy  sent  to  Capt  W.  U.  Bixby,  Corps  of  Engineers,  Decem- 
ber 29, 1888. 

6.  BeeonstrucHon  of  the  bridge  over  the  Ohio  River  at  Steubenville^  Ohio^ 
by  the  Pittsburgh,  Cincinnati  and  St.  Louis  Railway  Company,  suc- 
c«wor8  of  the  Western  Transportation  Company,  who  originally  built 
tbe  bridge  in  question  in  accoitlance  with  the  provisions  of  section  1  of 
^Ad  act  to  establish  certain  post  roads,''  approved  July  14, 1862. 

Tbe  channel  span  as  well  as  the  other  spans  of  the  bridge  were  orig- 
iaally  built  in  1863-'64  for  a  single-track  railroad,  but  the  increasing 
traffic  demands  that  it  be  reconstructed  for  a  double  track,  all  the  spans 
^cepting  the  channel  span  having  been  so  reconstructed  during  tbe  past 
year.  The  rebuilding  of  the  channel  span  will  require  during  reconstruc- 
tioD  scaffolding  for  its  support-  to  be  placed  in  tbe  channel,  which  for  a 
period  of  about  two  months  will  obstruct  navigation,  and  for  this  work 
tbe  approval  of  the  Secretary  of  War  was  asked.  The  subject  having 
woeived  his  attention,  and  the  officer  in  char;;o  of  the  improvement  of  the 
ObioBiver  having  recommended  that  the  railroad  company  be  author- 
iMd  to  rebuild  the  channel  span,  under  the  conditions  that  the  channel 
•pan  be  erected  "during  the  months  of  July  and  August,  1889,''  and 
tbat  *<all  preparations  l^  made  so  as  to  reduce  the  obstruction  to  the 
I««t  period  of  time,  giving  proper  notice  by  i)ublicatiou  to  the  naviga- 
tion interests  of  the  fact  that  the  channel  will  be  obstructed  during  the 
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period  above  named,"  •  •  •  ^^^  u  |f  j^  ^jj^  judgment  of  tbe  engi- 
neer in  charge  it  should  be  deemed  advisable  to  dredge  the  channel  of 
one  of  the  adjoining  spans  so  as  to  afford  the  necessary  depth  of  water, 
any  requirements  that  may  be  deemed  desirable  in  this  respect"  will 
be  complied  with,  the  Secretary  of  War  approved  the  same  December 

22. 1888. 

7.  Bridge  across  the  Red  River  of  the  North  at  Des  Mers  avenuCj  eihf 
of  Grand  Forks^  Dakota, — Act  approved  May  21,  1888. 

Plan  and  location  submitted  by  the  Mayor  of  the  city  of  Grand  Forks, 
Dak.,  November  6, 1888;  approved  by  the  Secretary  of  War  January 
3,  1889;  copy  sent  to  Maj.  Ghas.  J.  Allen,  Gorps  of  Engineers,  January 

15. 1889. 

The  original  plan  provided  for  trestle-work  approach  on  the  west  side 
of  the  river;  a  modified  plan  substituting  filling  for  trestle-work  was 
submitted  April  16,  1889,  approved  by  the  Secretary  of  War  June  11, 
1889,  and  Major  Allen  advised  of  the  modification  June  15,  1889. 

8.  Bridge  of  the  Chicago^  Kansas  City  and  Texas  Railicay  Company 
over  the  Missouri  River  at  the  most  accessible  point  between  the  city  of 
Kansas  and  town  of  Sibley,  Missouri. — Act  approved  March  3,  1887- 

Plan  and  location  submitted  by  the  president  of  the  railway  company 
January  8,  1889;  approved  by  the  Secretary  of  War,  Fc»bruary  14, 
1889 ;  copy  sent  to  Lieut.  Gol.  G.  R.  Sutor,  Gorps  of  BugineerSj  president 
Missouri  River  Commission,  March  11, 1889. 

9.  Bridge  over  the  Snake  River  near  Texas  Ferry ^  Washington  Ttrritory^ 
by  the  Oregon  Railway  and  Navigation  Company. — Act  approved  July  9, 
1*888. 

Plan  and  location  submitted  by  the  Ghief  Engineer  of  the  company, 
August  31,  1888;  approved  by  the  Secretary  of  War,  February  19, 
1889 ;  copy  sent  to  Maj.  W.  A.  Jones,  Gorps  of  Engineers,  March  1, 1889. 

Bridge  completed  April  30, 1889. 

10.  Bridge  of  tlie  Louisville  and  JcffersonvUle  Bridge  Company  across 
the  Ohio  River  between  Louiaville^  Kentucky^  and  Jeffersonville^  Indiana^ 
under  acts  "  authorizing  the  construction  of  bridgesover  the  Ohio  River, 
and  to  prescribe  the  dimensions  of  the  same,"  approved  December  17, 
1872,  an  act  supplementary  to  that  act  approved  February  14,  1883. 

The  plans  for  the  bridge  in  question,  submitted  April  30,  1888,  were 
referred  to  a  Board  of  Engineers  in  accordance  with  the  requirements  of 
the  acts,  which  reported  upon  the  same  June  13,  1888,  with  recom- 
mendation— 

1.  That  tho  proposed  bridge  be  moved  farther  up  the  river  to  some  poiut  nt  or  above 
Wall  street y  iu  Jcnersonville,  and  that  it  be  bailt  with  a  channel  span  near  the  In- 
diana shore  of  500  feet  in  the  clear,  and  one  near  the  island  shore  of  400  feet  in  the 
clear. 

2.  If  the  present  location  be  accepted,  the  Board,  while  strongly  disapproving  of  it, 
recommends  that  there  be  a  span  at  least  650  feet  wide  in  the  clear  near  the  ludiaoa 
shore,  with  the  Indiana  pier  at  low- water  mark,  and  a  span  at  least  400  feet  in  tbe 
clear  near  the  island  shore,  with  the  Kentnoky  pier  at  low- water  mark  on  the  island. 

The  subject  elicited  much  discussion,  and  finally,  upon  the  presenta- 
tion of  a  plan  giving  a  span  of  650  feet  in  the  clear  on  the  Indiana  side, 
and  a  span  of  400  feet  in  the  clear  on  the  Kentucky  side,  which  was 
found  to  comply  with  the  recommendations  of  the  Board  of  Engineers, 
with  the  views  of  the  Chief  of  Engineers,  and  also  with  the  existiug 
law  regulating  the  height  of  bridges  across  the  Ohio  River,  the  plan 
was  approved  by  the  Secretary  of  War,  February  28,  1889. 

Copy  sent  to  Maj.  Amos  Stickney.  Corps  of  Engineers,  March  12, 
1889. 
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The  reports  in  regard  to  this  bridge  were  pablished  in  Honse  Ex. 
Doc  liow  29,  Fiftieth  Congress,  second  session. 

11.  The  Pittsburgh  and  Lake  Erie  Railroad  Company  submitted  plans 
for  the  false  work  required  in  connection  with  the  reoonstrv^ction  of  a 
p^rium  of  the  superstructure  of  its  bridge  across  the  Ohio  River  at  Beaver^ 
PennsylvaniOy  erected  in  1878,  nnder  the  provisions  of  "An  act  to 
aathorize  the  constmction  of  bridges  across  the  Ohio  Biver,  and  to  pre- 
scribe the  dimensions  of  the  same,"  approved  December  17, 1872. 

The  railroad  company  finding  it  necessary  to  rebnild  a  portion  of  the 
snperstmctQre  of  the  bridge  in  qnestion  made  application  November 
28, 1888,  to  the  Secretary  of  War  for  his  authority  for  that  purpose, 
and  also  for  his  approval  of  the  fal^  work  necessary  to  its  construction. 
The  drawings  submitted  by  the  company  having  been  found  upon  ex- 
amination to  involve  no  changes  in  the  piers  or  approaches  were  ap- 
proved by  the  Secretary  of  War  March  25, 1889,  upon  condition  that — 

Isi.  One  of  the  high  spans  shall  al  all  times  be  open  to  navigation,  and  neither  of 
the  high  spans  shall  be  obstmcted  before  June  of  the  year  when  the  repairs  are  to  be 
luade. 

Sd.  The  snperstractnre  shall  he  ready  for  erection  as  soon  as  the  false  work  is 
finished,  and  the  whole  work  of  repair  and  the  restoration  of  the  channel  shall  pro- 
ceed with  the  ntmoet  possible  rapidity. 

Which  conditions  were  accepted  by  the  railroad  company  February  28, 
1889. 

12.  Bridge  of  the  LouisviUe  Southern  Railway  Company  over  the  Ken- 
tufky  River  near  Tyrone^  Kentucky, — Act  approved  October  9,  188rf. 

Plan  and  location  submitted  by  the  chief  engineer  of  the  company 
January  25,  1889;  approved  by  the  Secretary  of  War  March  30,  1-89; 
copy  sent  to  Maj.  D.  W.  Lockwood,  Corps  of  Engineers,  April  8,  1889. 

13.  Amended  location  of  the  bridge  of  the  Wheeling  and  Jlarrisburg 
Raihvay  Company  across  the  Ohio  River  from  Wheeling,  West  Virginia, 
to  Martinis  Ferry j  OAto.— Act  approved  December  17, 1872,  and  8ui>ple- 
mentary  act  approved  February  14, 1883. 

The  original  location  of  the  bridge  was  approved  by  the  Secretary  of 
War  December  10, 1883.  The  location  as  then  presented  was  askew  to 
the  current  of  the  river.  The  drawing  showing  the  ameiule<l  location 
was  submitted  by  the  president  of  the  company  April  22,  18-9,  and 
having  been  found  satisfactory,  it  being  at  right  angles  to  the  course  of 
tlie  stream  Y  thus  removing  the  necessity  of  an  askew  bridge,  as  pre- 
viously designed,  was  approved  by  the  Secretary  of  War  May  18, 188!). 
A  copy  of  the  approval,  with  instructions  relative  to  supervising  tlie 
construction  of  the  work,  was  sent  to  Lieut.  Col.  W.  E.  Merrill,  Corps 
of  Engineers,  May  24, 1889. 

14.  Bridge  across  the  Red  River  of  the  North  at  Minnesota  avenue^  in  the 
city  of  Grand  Forks,  Dakota. — Act  approved  May  21, 1888,  and  amend- 
atory act  approved  March  1, 1889. 

It  having  been  found  that  the  bridge  at  Minnesota  avenue,  author- 
ited  by  the  act  approved  May  21, 1888,  could  not  be  erected  at  tbe 
locality  named  in  accordance  with  the  requirements  of  that  act,  upon 
representation  to  that  effect  by  parties  interested.  Congress  passed  the 
amendeil  act  approved  March  1, 1889,  which  in  effect  legalized  the  con- 
Rtmction  of  the  bridge  in  accordance  with  the  plans  submitted  by  the 
Mayor  of  Grand  Forks  November  6, 1888,  under  the  act  approved  May 
21, 1888.  Thfse  plans,  conforming  to  the  requirements  of  the  amended 
act,  were  approved  by  the  Secretary  of  War  May  29,  1889.  Copies  of 
the  approve^l  plan  and  locsitiou  were  sent  to  Maj.  Charles  J.  Allen,  Coq)s 
of  Engineers,  June  12,  1889,  with  the  instructions  relative  to  sui^ervis- 
mg  the  conBtructiou  of  the  work. 
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15.  Bridge  of  the  Alabama  Midland  Railway  Company  across  the  Flint 
River  neaf  the  city  of  Bainbridge^  Georgia. — Act  approved  Aagast  6, 
1888. 

Plan  and  location  sabmitted  by  the  president  of  the  railway  company 
May '4, 1889;  approved  by  the  Secretary  of  War  June  12, 1889 j  copy 
sent  to  Capt.  P.  M.  Price,  Corps  of  Engineers,  July  1,  1889. 

16.  Bridge  of  the  Alabama  Midland  Railway  Company  across  the  ChaUa- 
hooche  River^  at  or  near  the  town  of  Gordon,  Alabama. — Act  approved 
August  6,  1888. 

Plan  and  location  submitted  by  the  president  of  the  railway  company 
May  4,  1889;  approved  by  the  Secretary  of  War  June  12,  i889;  copy 
sent  to  Capt.  P.  M.  Price,  Corps  of.Bngineers,  July  1,  1889. 

17.  Bridge  of  the  commissioners  of  Morgan  County ^  Ohio,  across  the 
Muskingum  River  at  Stockport^  Ohio. — Act  approved  April  2,  1888. 

Plan  and  location  submitted  by  the  Commissioners  of  Morgan  County, 
Ohio,  June  18,  1888;  approved  by  the  Secretary  of  War  August  14, 
1888;  copy  sent  to  Lieut.  Col.  W.  E.  Merrill,  Corps  of  Engineers, 
August  24, 1888. 

Subsequently,  June  3,  1889,  it  having  been  discovered  that  the  pivot 
pier  of  the  draw-span  of  the  bridge  had  been  accidently  located  at  a 
point  10  feet  west  of  the  position  indicated  upon  the  drawings  approved 
by  the  Secretary  of  War,  upon  petition  from  the  auditor  of  Morgan 
County  in  behalf  of  the  Commissioners  that  the  adopted  location  be  ap- 
proved instead  of  that  approved  August  14,  1888,  it  having  been  re- 
]>orted  by  Colonel  Merrill  that  the  change  would  not  be  injurious  .to 
navigation,  the  Secretary  of  War  approved  the  same  June  15, 1889,  and 
Colonel  Merrill  was  advised  June  17, 1889. 

18.  Bridge  of  the  Fort  Smith  and  Choctaw  Bridge  Company  across  the 
Poteau  River^  Choctaw  Nation,  near  Fort  Smith,  Arkansas. — Acts  ap- 
proved June  18,  1888,  and  March  2, 1889. 

Plan  and  location  submitted  by  the  president  of  the  bridge  company 
May  27,  1889 ;  approved  by  the  Secretary  of  War  June  18, 1889 ;  copy 
sent  to  Capt.  H.  S.  Taber,  Corps  of  Engineers,  June  25, 18i89. 

19.  Bridge  of  the  Kentucky  Union  lUiilway  Company  over  the  North 
Fork  of  Kentucky  River,  at  mouth  of  WaOcer^s  Creek. — Act  approved 
March  1, 1889. 

Plan  and  location  submitted  by  the  Chief  Engineer  of  the  railway 
company  May  18, 1889;  approved  by  the  Secretary  of  War  June  19, 
1889 ;  copy  sent  to  Maj.  D.  W.  Lockwood,  Corps  of  Engineers,  July  1, 
1889. 

20.  Bridge  over  the  Missouri  River  between  the  city  of  Leaventvorth,  in 
the  State  of  Kansas,  and  Platte  County,  in  the  State  of  Missouri. — Act 
approved  February  25,  1889. 

The  structure  is  to  be  built  as  a  ponton  bridge. 

Plan  and  location  submitted  by  Leavenworth  and  Platte  County 
Bridge  Company  April  22,  1889;  approved  by  the  Secretary  of  War 
June  20,  1889;  copy  sent  Lieut.  Col.  C.  R.  Suter,  Corps  of  Engineers, 
July  2,  1889. 

21.  Bridge  of  the  Randolph  and  Kansas  City  Bridge  Company  to  be  con- 
structed across  tlie  Missouri  River  at  a  point  to  be  selected  between  Kansas 
City,  Missouri,  and  a  point  Jive  miles  below  thai  city, — Act  approved  July 
23,  1888. 

The  act  provides  for  the  construction  of  a  ponton  draw-span  bridge. 

Plan  and  location  submitted  by  the  bridge  company  May  21,  1889; 
approved  by  the  Secretary  of  War  June  26,  188');  copy  sent  to  LieuC 
Col.  C.  \i.  Suter,  Corps  of  Engineers,  ^Tuly  9, 1889. 
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INTERFERENCES  WITH  NAVIGATION  BY  BRIDGES,   CAUSE- 

WAYS.    AND   OTHER   STRUCTURES. 

Under  the  requirements  of  section  2  of  the  river  and  harbor  act  ap- 
proved Jaly  5,  1884,  and  section  4  of  the  river  and  harbor  act  approved 
AQgnst5, 1886,  there  are  sabmitted  herewith  reports  of  officers  in  charge 
of  river  and  harbor  districts  of  instances,  not  heretofore  reported,  where 
bridges,  caaseways,  and  other  structures,  erected  or  in  process  of  erec- 
tion, do  or  will  interfere  with  safe  navigation. 

(See  Appendix  X  X.) 

OCCUPANCY    OF  AND  INJURY   TO  PUBLIC    WORKS   BY  COR- 
PORATIONS  AND   INDIVIDUALS. 

Under  the  requirements  of  section  2  of  the  river  and  harbor  act  ap- 
proved July  5,  1884,  and  section  4  of  the  river  and  harbor  act  approv^ 
August  5, 1886,  there  are  submitted  herewith  reports  of  officers  in  charge 
of  river  and  harbor  districts  of  instances,  not  heretofore  reported,  in 
which  piers,  breakwaters,  or  other  works  built  by  the  United  States  in 
aid  of  commerce  or  navigation,  are  used,  occupied,  or  injured  by  corpo- 
rations or  individuals. 

(See  Appendix  Y  Y.) 

BRIDGES   OBSTRUCTING   NAVIGATION. 

The  river  and  harbor  act  of  August  11, 1888,  provides  as  follows : 

Sbc  9.  That  whenever  the  Secretary  of  War  shall  have  good  reason  to  helieve  that 
any  railroad  or  other  bridge  now  constriictedy  or  which  may  hereafter  hecoDstractod, 
over  any  of  the  navigahle  water-ways  of  tbe  United  States  is  an  obstruction  to  the 
free  navigation  of  snch  watersi  by  reason  of  insufficient  height,  width  of  span,  or  oth- 
erwise, or  where  there  is  difficulty  in  passing  the  draw-opening  .or  the  raft-span  of 
soch  bridge  by  rafts,  steam-boats,  or  other  water-craft,  it  shall  be  the  doty  of  the  said 
Secretary  to  give  notice  to  the  i>er8on8  or  corporations  owning  or  controlling  sach 
bridge  to  so  ^ter  the  same  as  to  render  navigation  throngh  or  nndor  it  free,  easy,  and 
Qnobstrocted ;  and  in  giving  snch  notice  he  shaU  prescribe  in  each  case  a  reasonable 
time  in  which  snch  alteration  is  to  be  made.  If,  at  the  end  of  snch  time,  tbe  altera- 
tion has  not  been  made,  the  Secretary  of  War  shall  forthwith  appraise  [apprise]  tbe 
Attorney-General  of  the  United  States,  whose  dnty  it  shall  be  to  mstitnte  snit,  in  tbe 
naine  of  the  United  States,  without  delay,  in  the  circuit  or  district  court  of  the  United 
States  for  tbe  circuit  in  which  such  bridge  is  located,  which  court  is  hereby  invested 
with  jurisdiction  for  this  purpose,  to  recover  from  the  owners  or  managers  of  such 
bridge  the  fines  mentioned  m  the  succeeding  sections  of  this  act. 

Skc.  10.  That  the  owner  or  owners  or  manager  or  managers  of  any  railroad  or  other 
bridge  obstmcting  the  free  navigation  of  any  navigable  water-way  of  the  United 
States  who  shaU  wiUfnlly  fail  or  refuse  to  remove  tbe  same,  or  to  cause  the  necessary 
alterations  to  be  made  in  the  same  so  as  to  render  navigation  through  or  under  it  free, 
easv,  and  nnobstmcted  to  rafts,  steam-boats,  or  other  water-craft,  after  receiving 
notice  to  that  effect  from  the  Secretary  of  War  and  within  the  time  prescribed  by  him, 
than  be  subject  to  a  fine  as  penalty  therefor  of  five  hundred  dollars  per  month  for  the 
time  he  or  they  are  in  default,  and  the  amount  so  recovered  shall  bo  placed  to  the 
credit  of  tbe  improvement  fund  of  tbe  water-way  obstructed  by  such  bridge. 

In  obedience  to  the  above  requirements,  the  Secretary  of  War  notified 
the  persons  or  corporations  owning  or  controlling  certain  bridges  to  so 
alter  the  same  as  to  render  navigation  throngh  or  under  them  firee,  easy, 
and  unob8tructe<l,  and  prescribed  in  each  case  a  reasonable  time  when 
such  alteration  is  to  be  made,  as  follows : 

1.  Bridge  across  the  Mississippi  River  above  Hannibal^  Missouri^  owned 
iy  the  Hannibal  Bridge  Company  and  controlled  by  the  Wabash  Railway, 
(\Hnpaiiy.— .Notice  dated  November  8, 1888,  was  served  upon  the  Han* 
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nibal  Bridge  Company  November  17,  1888,  and  upon  the  Wabaah 
Eailwaj  Gompauy^November  30, 1888;  required  alteration  to  be  made 
and  completed  on  or  before  the  1st  day  of  March,  1889. 

Upon  representations  made  to  the  Secretary  of  War  that  it  was  de- 
sirable and  reasonable  to  extend  the  time  in  which  to  perform  the  said 
work,  he  caused  notices  dated  March  18, 1889,  to  be  served  upon  the 
Hannibal  Bridge  Company,  the  Wabash  Railway  Company,  and  the 
Missouri,  Kansas,  and  Texas  Railway,  and  notice,  dated  April  17,  1889, 
to  be  served  on  the  Missouri  Pacific  Railway,  reciting  in  each  of  the 
notices  the  original  notice  of  November  8, 1888,  to  the  Hannibal  Bridge 
Company  and  the  Wabash  Railway  Company,  and  extending  the  time  in 
which  the  alteration  of  the  bridge  shall  be  done  to  the  Ist  day  of  Jaly, 
1889*  Up  to  that  time  no  action  had  been  taken  by  the  companies  in 
terested. 

2.  Bridge  of  the  Memphis  and  Cluirlesfon  Railroad  Company  across  the 
Tennessee  River  at  Florence^  Alabama, — Notice  dated  November  20, 1888, 
was  given  to  the  East  Tennessee,  Virginia  and  Georgia  Railway  Com- 
pany, operating  the  bridge  over  the  Tennessee  River  at  Florence,  Ala- 
bama, and  notice  dated  January  1 1 ,  1889,  to  the  Memphis  and  Charleston 
Railroad  Company,  and  the  1st  day  of  June,  1889,  was  prescribed  as 
the  time  when  the  required  alteration  should  be  made  and  completed. 

The  Memphis  and  Charleston  Railroad  Company,  under  date  of  March 
2, 1889,  submitted  plans  for  the  new  draw-span  proposed  to  be  placed 
in  the  bridge,  which  were  not  recommended  by  the  Chief  of  Engineers 
for  approval,  and  the  matter  having  been  referred  by  the  Secretary  of 
War  to  the  Acting  Judge- Advocate-General,  United  States  Army,  was 
returned  by  him  May  23, 1889,  with  report,  of  which  the  following  is  an 
extract : 

The  time  given  by  the  Secretary  of  War  in  which  to  make  the  alteration  will  not 
expire  until  the  Ist  o£  June,  1889.  lie  is  not  required  or  authorized  by  the  act  re- 
ferred to  to  do  anything  in  this  matter  at  the  present  time.  The  act  does  not  con- 
template his  approving  or  dinapprovin;]^  particular  plans  of  alterations,  but  simply 
his  giving  to  the  bridge  owners  notices  to  alter  their  bridges  so  as  to  accomplish  a 
certain  purpose,  and  leaves  it  to  them  to  make  any  alteration  which  will  do  this,  or 
become  liable  to  t  he  penalty. 

It  appears  *  •  *  that  the  officers  of  the  Memphis  and  Charleston  Railroad 
Company  have  been  under  the  impression  that  it  was  necessary  for  them  to  Bubroit 
plans  of  alteration  for  the  approval  of  the  Secretary  of  War,  and  *  .  •  •  in  oonse- 
qaenceof  this  erroneous  understanding  much  time  has  been  lost  •  *  *  and  as 
the  company  does  not  appear  to  have  acted  iu  bad  faith  it  seems  right  that  the  time 
be  extended. 

Acting  upon  this  opinion  of  the  Judge- Advocate-General,  the  Secre- 
tary of  War,  upon  the  recommendation  of  the  Chief  of  Engineers,  dated 
June  1,  extended  the  time  for  completing  the  alteration  to  December  1, 
1889. 

3.  Bridge  of  the  Fitchhurg  Railroad  Company  over  the  Charles  River^ 
MassachusettSj  within  the  limits  of  the  city  of  Boston. — Notice,  dated  No- 
vember 21, 1888,  was  served  upon  the  Railroad  Company,  prescribing 
the  Ist  day  of  January,  1891,  as  the  time  when  the  required  alteratiou 
is  to  be  made  and  completed. 

4.  Bridge  of  the  Old  Colony  Railroad  Company  across  the  Tauntoa 
River,  at  Somerset^  Massachusetts. — The  Secretary  of  War,  upon  repre- 
sentations made  to  In'm  by  responsible  parlies  interested  in  the  navi- 
gation of  the  Taunton  lliver,  in  Jnly,  1887,  having  reason  to  believe 
that  the  bridge  rolerred  to  was  8ucli  an  obstruction  to  navigation  as 
came  within  the  provisions  of  Section  8  of  the  river  and  harbor  act  ap- 
proved July  5,  18S4,  directed  that  action  be  taken  untler  that  section, 
and  caused  notice  to  be  served  upon  the  Old  Colony  Kailroad  Comimuy 
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reqairing  it  to  caaRe  sach  aids  to  the  passage  of  the  draw-openings  or 
raft  span  or  both,  to  be  constrncted  at  its  own  expense,  in  the  form  of 
booms,  dikes,  piers,  etc.,  a«  should  be  8i>ecifled  by  his  order  in  that  be- 
half. 

Such  notice  was  served  upon  the  Old  Colony  Railroad  Oompany  April 
28,  1888. 

The  Railroad  Company  having  failed  to  comply  with  the  requirements 
of  the  Secretary  of  War,  as  provided  for  in  the  section  8  referred  to,  it 
was  decided,  in  addition,  to  take  action  under  the  provisions  of  sections 
9  and  10  of  the  river  aud  harbor  act  of  August  11, 1888,  and  the  requi- 
site notice,  dated  November  28, 1888,  was  serjred  upon  the  Railroad 
Oompany  (through  its  president,)  prescribing  th'e  1st  day  of  May,  1889, 
as  a  reasonable  time  when  the  required  alteration  is  to  be  made  and 
completed. 

The  Railroad  Company  having  failed  to  carry  out  the  requirements  of 
the  Secretary  of  War,  imposed  upon  him  by  the  acts  referred  to,  upon 
the  recommendation  of  the  Chief  of  Engineers,  dated  May  14, 1889,  he 
referred  the  matter  to  the  Department  of  Justice  with  request  that  ac- 
tion be  taken  as  prescribed  by  sections  9  and  10  of  the  river  and  harbor 
act  of  August  11, 1888,  and  the  subject  was  intrusted  to  the  United 
States  attorney  for  the  district  of  Massachusetts,  with  instructions  to 
bring  proceedings  under  the  provisions  of  the  sections  referred  to. 

5.  Bridge  of  the  Chicago  arid  West  Michigan  Railway  Company  across 
the  8t,  Joseph  River^  Michiganj  near  its  mouth, — Notice  dated  December 
4,  1888,  was  served  upon  the  president  of  the  railway  company,  and 
designating  April  80, 1889,  as  a  reasonable  time  in  which  the  required 
alteration  is  to  be  made  and  completed.  A  request  was  made  by  the 
company,  April  20, 1889,  that  the  changes  they  were  making  in  the 
draw  be  put  to  the  test  of  trial,  which  was  deemed  to  be  a  reasonable 
one,  and  upon  recommendation  of  the  Chief  of  Engineers,  dated  May  6, 
1889,  ^<  that  no  further  notice  be  given  the  com])any  at  present,  it  being 
distinctly  understood  that  such  delay  is  not  to  be  construed  as  an 
approval  of  the  structure  as  it  now  exists,"  the  recommendation  was 
approved  by  the  Secretary  of  War  May  17,  1889.  No  further  action  has 
been  taken  in  the  matter. 

6.  Bridges  across  the  Charles  River^  Massaohtisetts. — Notice  dated  De* 
cember  6, 1888,  was  served  on  the  city  of  Boston  in  reference  to  bridges 
across  Charles  River,  known  as  Charles  River  Bridge  and  Warren 
Bridge,  within  the  limits  of  the  city  of  Boston,  prescribing  the  1st  day 
of  January,  1891,  as  the  time  when  the  required  alterations  are  to  be 
made  and  completed. 

Notice  was  served  on  the  Boston  and  Maine  Railroad  Company,  dated 
Deceipber  6,  1888,  in  reference  to  the  bridge  built  by  that  company 
across  the  Charles  River,  and  the  bridge  erected  by  the  Eastern  Rail- 
road Company  and  controlled  by  the  Boston  aud  Maine  Railroad  Com- 
pany, both  of  them  within  the  limits  of  the  city  of  Boston,  and  also  in 
reference  to  the  two  bridges  erected  by  the  Boston  and  Lowell  Railroad 
Company  and  controlled  by  the  Boston  and  Maine  Railroad  Com- 
pany, across  the  Charles  River  between  the  cities  of  Boston  and  Cam- 
bridge, obstructing  the  navigation  of  the  Charles  River,  prescrib- 
ing the  Ist  day  of  January,  1891,  as  the  time  when  the  required  altera- 
tions are  to  be  made  and  completed. 

Noti<^  dated  December  6,  1888,  was  served  upon  the  Commissioners 
on  West  Boston,  Canal,  and  Prison  Point  bridges  controlled  by  them,  in 
reference  to  the  bridges  across  the  Charles  River  known  as  West  Boston 
Jiridge,  and  Canal,  ur  Craigies,  Bridge,  aud  prescribing  the  1st  day  of 
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January,  1801,  as  the  time  when  the  required  alterations  are  to  be  made 
and  completed. 

7.  Bridge  over  the  Muslcingum  River ^  Ohio,  bettoeen  the  towns  of  Beverlg 
and  Waterford, — Notice  dated  December  8,  1888,  was  served  opoo  the 
comlnissioDers  of  Washington  Oonnty,  Ohio,  prescribing  the  30th  dny 
ot  September,  1889,  as  the  time  when  the  required  alterations  are  to  be 
made  and  completed. 

8.  Keokuk  and  Hamilton  Bridge  a^iross  the  Mississippi  Uiver  at  Keok^Uc^ 
Iowa, — Nofice  dated  December  19, 1888,  was  served  upon  the  Keokuk 
and  Hamilton  Bridge  Company,  prescribing  the  31st  day  of  March,  1889, 
as  the  time  when  the  alterations  are  to  mi^e  and  completed. 

The  bridge  company  having  failed  to  comply  with  the  requirements 
of  the  Secretary  of  War,  contained  in  the  notice  referred  to,  the  matter 
was,  upon  the  recommendation  of  the  Chief  of  Engineers,  refeired  bj 
the  Secretary  of  War,  April  13,  1889,  to  the  Attorney-General  of  the 
United  States,  with  request  for  such  action  as  is  required  by  law. 

The  case  is  in  the  hands  of  the  United  States  attorney  for  the  soatb- 
ern  district  of  Iowa. 

9.  Bridges  across  the  White  River^  Indiana. — 1.  Notice  dated  Decem- 
ber 19, 1888,  was  served  upon  the  Evansville  and  Terre  Haute  Railroad 
Company,  prescribing  the  1st  day  of  January,  1890,  as  a  reasonable  time 
when  the  alteration  is  to  be  made  and  completed. 

2.  Notice  dated  December  19, 1888,  was  served  upon  the  Evansville 
and  Indianapolis  Railroad  Company,  operating  railroad  bridge  atEogers, 
Ind.,  on  White  Biver,  one-half  mile  above  its  forkd,  prescribing  the  ist 
day  of  January,  1890,  as  a  reasonable  time  when  the  required  alt^u- 
lion  is  to  be  made  and  completed. 

10.  Bridge  of  the  8t,  Paul  and  DtUuth  Railway  Company  across  ike  St. 
Louis  River  from  Grassy  Point,  Minnesota. — Notice  dated  January  2, 
1889,  was  served  upon  the  St.  Paul  and  Duluth  Railway  Company,  pre- 
scribing the  1st  day  of  September,  1889jj^as  the  time  when  the  required 
alteration  is  to  be  made  and  completed. 

11.  Bridges  across  the  Kentucky  River. — 1.  Notice  dated  January  2. 
1889,  was  served  upon  the  Mayor  of  the  city  of  Frankfort,  Ky.,  in  re- 
gard to  the  bridge  over  the  Kentucky  River,  at  foot  of  St.  Clair  street, 
in  tbat  city,  prescribing  the  1st  day  of  January,  1890,  as  the  time  when 
the  required  alteration  is  to  be  made  and  completed. 

Upon  request  of  the  Authorities  of  Frankliu  County  and  of  the  oity 
of  Frankfort,  dated  July  9, 1889,  the  time  for  completing  the  alterations 
was  extended  by  the  Secretary  of  War  to  January  1, 1891. 

2.  Notice  datcjd  January  2, 1889,  was  served  upon  the  Louisville  and 
Nashville  Railroad  Company  in  regard  to  the  railroad  bridge  across  t-he 
Kentucky  River  at  Frankfort,  Ky.,  prescribing  that  the  required  altera- 
tion is  to  be  completed  on  or  before  the  1st  day  of  January,  1890.  The 
time  for  completing  the  alteration  was  subsequently  extended  to  Jan- 
uary 9,1891. 

3.  Notice  dated  January  2, 1889,  was  served  upon  the  Louisville  and 
Nashville  Railroad  Company,  operating  and  controlling  the  railroad 
bridge  at  Worthville,  Ky.,  prescribing  the  1st  day  of  January,  1890,  as 
time  when  the  required  alteration  is  to  l>e  made  and  completed.  The 
time  for  completing  the  alteration  was  subsequently  extended  to  Jan- 
uary 9,  1891. 

12.  Bridge  of  Raritan  River  Railroad  Company  OA^ross  the  South  River ^ 
New  Jersey. — Notice  dated  January  22, 1889,  was  served  upon  the  Presi- 
dent of  the  Raritan  River  Railroad  Company,  and  the  time  in  which 
such  alteration  is  to  be  made  and  completed  was  prescribed  as  June  1| 
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1889.  This  time  was  extended  first  to  July  11,  1889,  and  then  to  July 
21, 1889.  No  action  appears  to  have  been  taken  under  the  notice  of  the 
Secretary  of  War  above  referred  to. 

13.  Bridge  across  or  near  the  mouth  o/Moodna^  or  Murderer^s^  Creek^  in 
ComtcaUj  Orange  County j  in  the  State  of  New  York, — Notice  dated  Jan- 
nary  28, 1889,  was  given  to  the  New  York  Central  and  Hudson  Eiver 
BaJlroad  Company,  lessee  of  the  West  Shore  Railroad,  via  west  shore 
of  the  Hudson  River,  prescribing  the  1st  day  of  July,  1889,  (is  the  time 
when  the  required  alteration  is  to  be  made  and  completed.  The  rail- 
road company  havihg  failed  to  comply  with  the  notice  of  the  Secretary 
of  War  within  the  prescribed  time,  the  subject  was  brought  to  the  atten- 
tion of  the  Attorney-General  of  the  United  States  July  23, 1889,  witli 
request  that  he  take  the  action  prescribed  by  sections  9  and  10  of  the 
liver  and  harbor  act  of  August  11, 1888. 

14.  Bridge  of  the  8t,  Louis,  Arkansas  and  Texas  Railroad  Company 
across  the  St  Francis  River j  Arkansas. — Notice  dated  February  10, 1889, 
was  served  upon  the  St.  Lonis,  Arkansas  and  Texas  Railroad  Company, 
and  the  1st  day  of  September,  1889,  was  prescribed  as  the  time  when 
the  required  alteration  is  to  be  made  and  completed. 

15.  Bridge  of  the  Florida  Railway  and  Navigation  Company  axsross 
Kingsley^s  Creekj  a  part  of  the  inland  communication  between  Savannahj 
Georgia^  and  Jacksonville^  Florida. — Notice  dated  March  2,  1889,  was 
given  to  the  Florida  Railway  and  Navigation  Company,  and  the  15th 
day  of  April,  1889,  was  prescribed  as  the  time  when  the  required  alter- 
ation is  to  be  made  and  completed.  Upon  application  from  the  receiver 
of  the  Florida  Railway  and  Navigation  Com])any,  the  time  for  complet- 
ing the  alteration  was  extended  to  May  1,  1889. 

This  bridge  has  been  provided  with  a  draw-span  5G.7  feet  in  width, 
which  is  sufficient  for  the  purposes  cf  navigation. 

16.  Bridges  across  the  Muskingum  River,  Ohio, — Notice  dated  March 
18,  1889,  was  served  upon  the  Commissioners  of  Muskingum  County, 
Ohio,  owning  or  controlling  the  canal  of  the  Muskingum  River  naviga- 
tion at  Zanesville,  in  reference  to  bridge  over  the  canal  at  that  place, 
prescribing  the  1st  day  of  November,  1889,  as  the  time  when  the  re- 
quired alteration  is  to  be  made  and  completed.    Also, 

Notice  dated  March  18, 1889,  was  served  upon  the  Commissioners  of 
Muskingum  County,  Ohio,  owning  or  controlling  the  bridge  across  the 
Muskingum  River  at  the  head  of  Fifth  street,  Zanesville,  Ohio,  known 
as  the  Fifth  Street  Bridge,  prescribing  the  Ist  day  of  November,  1889, 
as  a  reasonable  time  in  which  the  required  alteration  is  to  be  made  and 
completed. 

Notice  dated  March  20, 1889,  was  served  upon  the  Commissioners  of 
Washington  County^j  Ohio,  owning  or  controlling  the  Lowell  Canal,  in 
reference  to  the  bndge  across  the  canal,  prescribing  the  1st  day  of 
November,  1889,  as  a  reasonable  time  when  the  required  alteration  is  to 
be  made  and  completed. 

17.  Bridge  of  the  East  Tennessee,  Virginia  and  Georgia  Railway  Com- 
pany  iicross  the  Ocmulgee  River,  Georgia,  near  Lumber  City, — ^This  bridge 
having  been  reported  as  an  obstruction  to  navigation,  notice  datecl 
April  12, 1889,  was  served  upon  the  East  Tennessee,  Virginia  and  Georgia 
Railway  prescribing  the  1st  day  of  August,  1889,  as  a  reasonable  time 
when  the  required  alteration  is  to  bo  msuiie  and  completed. 

18.  Bridges  across  Lumber  River,  North  Carolina,  as  follows:  At  Fair 
Bluffy  at  Princess  Ann,  at  Ivey  Bluff,  at  Phillips,  and  at  Mathews 
Bluff,  owned  jointly  by  the  counties  of  Robeson  and  Columbus^  in  the 
bttita  of  North  Carolina, 
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Notices  dated  April  19, 1889,  to  the  Boards  of  CommissioDeFS  of  Co- 
lumbus and  Robeson  counties,  North  Carolina,  were  served  May  7. 1880. 

A  period  of  six  months  from  November?,  1889,  was  prescribe  by  the 
Secretary  of  War  as  a  reasonable  time  within  which  the  required  altera- 
tions are  to  be  made  and  completed. 

MISCELLANEOUS. 

[Public  works  uot  provided  for  in  acts  making  appropriations  for  the  comiimctioD, 
repair,  and  preservation  of  works  on  rivers  and  harbors.] 

MAINTENANCE  AND  BEPAIBS  OP  WASHINGTON  AQUEDUCT— INCBSASING 
WATER  SUPPLY  OF  THE  CITY  OF  WASHINGTON— WATER  STJPPLY, 
DISTRICT  OF  COLUMBIA,  ACT  MARCH  2,  1889— ERECTION  OF  FISH- 
WAYS  AT  THE  GREAT  FALLS  OF  THE  POTOMAC. 

Officers  in  charge,  Maj.  G.  J.  Lydecker,  Corps  of  Engineers,  until 
March  6,  1889,  aud  since  that  date  Lient  Col.  John  M.  Wilson,  Corps 
of  Engineers,  Colonel,  U.  S.  Army ;  First  Lient.  O.  McD.  Towusend, 
Corps  of  Engineers,  under  the  immediate  orders  of  the  engineer  in 
charge  daring  the  entire  year. 

1.  Washington  Aqueduct, — Operations  have  been  in  progress  daring 
the  year  maintaining  the  aqnednct,  gate-honses,  reservoirs,  and  Condnit 
road  in  goo<l  condition. 

llepairs  have  been  made  from  time  to  time  when  necessary ;  the  canal 
bank  near  the  entrance  to  the  condnit  has  been  strengthened  and  the 
gronuds  improved  in  that  locality ;  the  reservoirs,  the  gates,  valves, 
revetments,  etc.,  have  been  kept  in  order,  bcdldings  repaired  when 
necessary,  fences  repaired  and  whitewashed,  and  gronnds  improved. 

The  Conduit  road  has  been  repaired  and  improved,  about  1,000  cubic 
yards  of  broken  stone  having  been  used  for  this  purpose. 

Tbe  freshet  which  reached  its  maximum  (16  feet  over  the  dam) 
on  the  morning  of  June  2, 1889,  did  some  damage  of  a  minor  character 
in  tbe  vicinity  of  the  entrance  to  the  conduit  at  the  Great  Falls,  all  of 
which  was  promptly  repaired.  It  also  tore  some  of  the  coping-stone 
from  the  old  portion  of  the  dam  near  Conn's  Island,  about  1,<XK)  feet 
from  the  mouth  of  the  conduit;  preparations  were  at  once  made  for 
replacing  these  stone  as  soon  as  the  level  of  the  water  would  admit, 
and  the  work  will  be  completed  at  an  early  day. 

Amount  appropriated  by  act  of  Jaly  18, 1888 |20,OQO.OO 

Amount  appropriated  by  act  of  March  2, 1889 20,000.00 

40, 000. 00 

July  1,  1889,  amount  expended  dnriog  fiscal  year $15, 946. 49 

July  1,  1H89,  outstanding  liabilities ' 1,787.17 

July  1,  1889,  amount  to  be  covered   into  the  United  States 

Treasury 2,266.34 

20,000.00 

July  1,  18»9,  balance  available 20.000.00 

Amount  required  for  fiscal  year  ending  June  30, 1891,  (20,000,  beiu^ 
the  same  sura  as  that  appropriated  for  the  past  ten  years  for  engiueer- 
ing.  mainteuanee,  repairs,  care  of  reservoirs,  and  everything  necessary 
to  keep  the  aqueduct,  reservoirs,  etc.,  in  good  condition. 

(See  Appendix  Z  Z  1.) 

2.  Increasing  water  supply  of  the  city  of  Washington. — The  approved 
project  for  this  work  comprises,  first,  the  extension  of  the  dam  at  tho 
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Great  Falls  of  the  Potomac  across  Conn's  Island  and  the  Virginia  Chan- 
Del  to  the  Virginia  shore,  and  the  completion  of  the  whole  to  an  eleva- 
tion of  148  fe«t  above  mean  high  tide  at  the  navy-yard,  this  elevation 
liein^  about  15  inches  above  the  crest  of  the  old  dam  across  the  Mary- 
laiHl  Channel  of  the  river;  second,  the  extension  of  the  aqueduct  by  a 
taunel  20,G96^  feet  long  from  the  distributing  reservoir  above  George- 
town to  the  site  of  the  new  reservoir  near  Howard  University ;  third, 
construction  of  a  new  reservoir  capable  of  holding  about  300^000,000 
gallons  of  water;  fourth,  making  the  necessary  main  connections  for 
taking  water  from  the  new  reservoir  into  the  system  of  supply  mains 
fur  the  city. 

Operations  dnring  the  fiscal  jear  were  confined  to  the  tunnel;  be- 
tveeo  July  1,  1888,  and  November  1, 1888, 4,654  linear  feet  of  the  tunnel 
was  enlarged  to  proper  dimensions;  3,904  feet  cleaned  of  muck,  and 
4,^7}  feet  reported  as  line<l  with  brick  and  rubble  masonry,  making  a 
total  of  14,617  feet  reported  as  lined. 

In  September^  1888,  charges  w  ere  made  that  improper  work  was  be- 
iu;;  done  under  the  contract  Investigations  were  commenced  at  once 
and  continued  by  the  officer  in  charge  and  by  special  expert  engineers 
aiider  authority  of  a  Congressional  committee,  and  the  facts  develoi>ed 
proved  that  systematic  frauds  had  been  in  progress  and  much  bad  work 
done. 

Operations  were  suspended  November  1, 1888,  and  the  pumping  in 
the  shafts  finally  discontinued  March  28,  1889;  water  commenced  run- 
ning out  from  near  the  top  of  Rock  Creek  shaft  on  the  morning  of  May 
4,ISS9. 

The  openings  of  the  shafts  of  West  connection,  Foundry  Branch,  and 
Kot-k  Creek  have  been  protected  by  building  fences  around  them,  and 
the  openings  at  Champlain  avenue  and  the  new  reservoir  will  be  simi- 
larly protected  as  soon  as  the  contractors  remove  their  head  houses  and 
cages. 

The  old  useless  buildings  at  the  new  reservoir  have  been  sold  and 
removed,  and  the  proceeds  of  sale  turned  into  the  Treasury. 

Jalj  If  18cJ8,  MDOoDt  anexpended  on  all  iteius  of  appropria- 
tioo $550,194.65 

July  1, 1889,  amoont  expended  daring  fiscal  year |112>  454. 50 

JbIj  1, 18^9,  oiit«tandin|C  liabilities,  retained  percentages  on 
contract  of  Beckwitb  A.  Qnackenbuab,  as  reported  by  the 
pnodecessor  of  the  officer  in  charge 24,419.68 

^vlj  1,  lcftj9,  amount  covered  by  existing  contracts 209, 193. 50 

346,067.68 

Jnlj  1, 1889,  balance  available,  (less  $611. 24  disbursed  directly  from  the 
United  SUtes  Treasary  Department  for  advertising) --.    204,126.97 

No  appropriation  is  asked  for  the  next  fiscal  year. 
(See  Appendix  Z  Z  2.) 

3.  Water  supply^  IHstrict  of  Columbia.— The  act  of  Congress  approved 
March  2, 1889,  provides  as  follows : 

I^MtetnpDlg,  Dhtrieto/C0lumhia,--To  enable  the  Secretary  of  War  to  cause  to  be  con- 
•tructwj  and  pat  in  operation  a  forty-eight  inch  cast-iron  main  from  the  present  distrib- 
jUng  reservoir  above  Georgetown,  easterly  to  Rock  Creek  atMntreet,  and  thence  along 
'•treet  to  New  Hampshire  avenue;  thence  northeasterly  along  New  Hampshire  avenue 
to  K street  Qortb;  theooe  along  R  street,  to  connect  with  the  present  forty-eight-iuch 
**^froin  the  new  reeer>'oir  at  R  and  Fourth  streets,  and  to  make  the  necessary  con- 
wctloos,  »Qd  to  provide  the  necessary  apparatus  for  thereby  specially  supplying  the 
IJ»w»t  deficiencies  of  water  at  tbe  higher  levels  of  the  city,  and  in  general  to  increase 
^^ter  topply,  five  hundred  and  seventy-five  thousand  dollars.  The  said  work 
■^  be  done  onder  the  direction  of  the  Chief  of  Engineers,  in  the  shortest  practicable 
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time.  If  it  shall  appear  to  the  fleeretary  of  War,  on  the  report  of  the  Chief  of  En- 
gineers, that  for  any  cause  the  work  can  not  be  carried  on,  or  material  therefor  can 
not  be  obtained  as  rapidly  as  is  necessary  for  the  best  and  most  vigoroos  prosecuttoa 
of  it,  he  is  authorized  to  provide  material  by  purchase  in  open  market,  or  by  special 
contract  for  the  fabrication  thereof,  and  to  carry  on  the  T7ork  by  days'  work  orothw- 
wise,  as  it  may  seem  to  him  expedient.  This  appropriation  shall  be  oharged  against 
the  revenues  applicable  to  the  expenses  of  carrying  on  the  government  of  the  Distoict 
of  Columbia,  so  that  one  half  will  be  paid  from  the  Treasury  of  the  United  States  and 
the  other  half  from  moneys  derived  from  taxation  in  the  Distiiot. 

Within  a  few  days  after  the  appropriation  bill  became  a  law  work  was 
inaagurated  preparing  plans  and  specifications  for  layin^^  the  new 
48-inch  mains. 

Proposals  were  invited  in  April  for  the  necessary  pipe  and  Talves, 
and  contracts  made  in  May  and  Jnne  with  the  Gloucester  Iron  Works 
of  Philadelphia,  Pa.,  the  Camden  Iron  Works  of  Philadelphia,  Pa., 
and  the  MoNeal  Pipe  and  Foundry  Co.  of  Burlington,  N.  J.,  for  the 
pipe  and  special  castings,  and  with  the  Mohawk  and  Hudson  Manafac^ 
uring  Co.  of  Waterford,  N.  Y.,  for  the  valves. 

In  addition  to  the  line  specially  mentioned  in  the  act  of  Congress  it 
was  deemed  advisable  under  the  terms  of  the  law  to  lay  a  30-iuclt  main 
from  New  Jersey  avenue  and  B  street  to  East  Capitol  and  Eleventh 
streets,  and  plans  and  specifications  were  prepared  for  this  work  and 
the  necessary  pipe  ordered  under  contracts  already  makle. 

In  May  a  contract  was  made  with  Messrs.  Spriugmann  &  Brother,  of 
Washington,  D.  C,  for  hauling  the  pipe  from  the  depots  and  wharv^ 
to  the  locality  where  it  is  to  be  laid,  and  at  the  close  of  the  year  con- 
tracts had  been  awarded  to  Thomas  B.  Coyle,  of  Washington,  D.  C, 
for  the  necessary  trenching,  to  Messrs.  Clendenin  Brothers,  of  Baltimore, 
Md.,  for  the  lead,  and  to  Rowland  A.  Bobbins,  of  New  York,  N.  Y.,  for 
the  jute  required  for  calking  the  joints 

By  June  30,  4,100  feet  of  straight  pipe,  averaging  about  1,300  tons, 
and  about  45  tons  of  special  castings,  had  been  cast  at  the  various 
foundries,  1,405  feet,  averaging  472  tons,  had  been  delivered  iu  Wash- 
ington, and  work  well  advanced  upon  the  valves. 

It  is  hoped  and  believed,  unless  unanticipated  delay  arises  iu  the  de- 
livery of  the  pipe  under  the  various  contracts,  that  before  the  close  of 
the  fiscal  year  ending  June  30, 1890,  water  will  be  flowing  through  the 
new  mains. 

Amount  appropriated  by  act  of  March  2. 18S9 1575,000.00 

July  1,  188*.>,  auiount  expended  during  fiscal  year $1, 751. 70 

July  1,  1«89,  outstanding  liabilities 13, 449.  r3 

July  1)  18d9|  amount  covered  by  existing  contracts 256,(539.79 

271,841.22 

July  1,  1889,  balance  available "303,158.76 

No  further  appropriation  is  asked  for  the  next  fiscal  year. 
(See  Appendix  Z  Z  3.) 

•  • 

4.  Erection  of  fish- ways  at  the  Great  Fails  of  the  Potomac, — No  work 
of  construction  has  been  in  progress  during  the  year. 

Flans  and  specifications  for  a  new  system  of  fish-ways  are  being  pre- 
pared under  the  supervision  of  the  Commissioner  of  Pish  and  Fisheries. 

By  direction  of  the  Secretary  of  War  the  construction  will  be  carried 
on  under  the  direction  of  the  Commissioner  above  mentioned,  the  eugi- 
neer  in  charge  being  held  responsible  only  for  the  proper  protection  of 
the  dam  at  the  Great  Falls  and  for  the  disbursement  of  the  funds  ap- 
propriated. 
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J«tf  1, 18B8,  mmoant  avaiUble $30,236.32 

Hiy  Ij  l&B,  amomit  expended  daring  fiscal  year $:i2.00 

Jalj  1, 1889,  oatatanding  liabiUties 150.00 

182. 00 

Jvly  1, 1889,  amount  ayailable W,  044. 32 

No  farther  appropriation  is  jreqnested  for  the  next  fiscal  year. 
(See  Appendix  Z  Z  A.) 

DfFEOTEMENT  AND  CASE  OP  PUBLIC  BUILDINGS  AND  GROUNDS 
AND  CARS  AND  COMPLBTION  OF  THE  WASHINGTON  MONUMENT,  IN 
THE  DISTBICT  OF  OOLUMBIA. 

Officer  in  charge,  LientCol.  John  M.  Wilson,  Corps  of  Engineers, 
Colonel,  U.  8.  Army. 

The  Execative  Mansion  has  received  the  osaal  care,  and  improve- 
ments have  been  made  from  time  to  time  as  far  as  the  limited  appro- 
priation ^oald  admit. 

Tbe  old,  decayed  wooden  water-tank  on  the  roof  has  been  replaced 
with  an  iron  one  holding  2,200  gallons  of  water,  and  the  Bider  hot-air 
engine  in  the  basement,  which  was  worn  ont,  was  replaced  by  a  Knowles 
pampingengine.and  boiler. 
Tbe  elevator  has  been  thoronghly  overhauled  and  pnt  in  good  order. 
The  lighting  system  was  overhauled  and  maintained  in  good  condi- 
tion, a  critical  examination  made  of  the  plnmbing  and  sewerage,  and 
considerable  iorprovements  made  in  the  plnmbing. 

The  entire  floor  of  the  upper  corridor  was  taken  up,  the  floor  girders 
strengthened,  and  a  new  floor  laid. 

The  bath-room  in  the  southwest  corner,  second  floor,  was  separated 
b^  a  partition  from  the  remainder  of  the  room  and  improvements  made 
in  it,  and  the  main  room  improved  by  new  flooring,  etc. 

A  number  of  rooms,  halls,  etc.,  were  repainted  and  recalcimined, 
and  a  few  new  articles  of  furniture,  china,  bed  and  table  linen  pur- 
chased. 

New  matting  was  placed  in  the  main  corridor,  red  and  green  parlors, 
ami  two  bedrooms. 

The  heating  arrangements  were  overhauled  and  maintained  in  good 
order. 
Bepairs  were  ma<le  to  the  stable. 

Tbe  conservatory  and  greenhouses  were  all  overhauled  and  repairs  of 
yarions  kinds  made,  and  a  new  superstructure  was  placed  upon  the 
greenhouse  west  of  conservatory. 

The  officer  in  charge  invites  attention  to  the  propriety  of  separating 
the  office  of  the  President  from  his  home,  and  submits  suggestions  for 
consideration. 

In  addition  to  the  general  work  performed  for  maintaining  in  good 
condition  the  improved  public  reservations,  two,  heretofore  unimproved, 
have  been  partially  improved,  and  several  only  partially  improved  "have 
been  highly  improved. 

Extensive  improvements  hftve  been  made  at  the  triangular  reserva- 
tion in  ih)nt  of  the  National  Theatre ;  grounds  have  been  raised,  asphalt 
walks  laid,  lawns  sodded,  trees,  plants,  and  shrubs  planted,  and  curb- 
ingjproperly  cut  and  reset. 

The  high  iron  fences  around  Lafayette  and  Franklin  squares  have 
been  removed  and  the  parks  maintained  in  excellent  condition. 

The  northwest  section  of  the  grounds  south  of  the  Executive  Man- 
^on  has  been  graded,  covered  with  soil,  and  seeded ;  curbing  laid,  gut- 
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ters  constmcted,  and  a  road  made  Boath  of  tfie  State,  War,  and  Kavy 
BuildiDg. 

Extensive  improvements  have  been  made  at  Judiciary  Square,  on  the 
nortb,  west,  and  south  fronts  of  the  Pension  Building,  and  the  east  firont 
has  been  graded  and  will  be  completed  at  an  early  day ;  asphalt  walks 
have  been  laid,  new  drains  constructed,  lawns  laid  out,  and  trees  and 
shrubs  planted. 

In  the  Smithsonian  grounds  the  area  between  the  two  Mnseam  baild- 
ings  has  been  graded,  lawns  made,  and  roads  and  paths  coiistracted. 

The  main  asphalt  road  between  Seventh  and  Twelfth  streets  has  been 
completed,  1,408  square  yards  of  pavement  having  been  laid,  and  1,034 
square  yards  of  asphalt  paths  have  been  constmcted  on  lines  of  travel 
loading  to  the  Museum  Building. 

At  Keservation  No.  17,  lawns  have  been  laid  out  and  seeded,  roads, 
paths,  and  gutters  constructed,  curbing  and  brick  sidewalks  laid,  and 
ti*ees  and  shrubs  planted. 

Water  was  introduced  into  several  reservations. 

At  the  Washington  Monument  improvements  were  made  in  the  steam- 
expau8ion  joints  and  in  the  lighting  arrangements,  storm  windows  and 
doors  introduced,  steam-heating  pipes  placed  on  lower  floor,  and  thirty- 
one  memorial  blocks  inserted. 

Numerous  and  extensive  repairs  were  made  to  the  elevator. 

The  mound  around  the  Monument  was  completed,  under  contract^  as 
far  as  delivery  of  earth  was  concerned,  and  operations  well  adviuieed 
grading,  soiling,  seeding,  and  preparing  to  construct  roads. 

New  sewer-pipes  were  laid  at  various  places  for  the  purpose  of  drain- 
ing the  grounds. 

A  granolithic  pavement,  with  curbing  and  gutter,  was  laid  around 
the  Monument,  the  outer  curbing  being  the  circumference  of  a  cirde 
with  a  radius  of  70  feet,  the  center  being  the  middle  point  of  the  Mono- 
ment  floor. 

A  handsome  white  marble  lodge  has  been  constructed. 

Attention  is  invited  to  the  detailed  report  of  the  officer  in  charge  and 
to  his  estimates  and  recommendations  for  the  fiscal  year  ending  June 
30,  1891. 

His  estimates  are  as  follows : 

For  improvcraent  and  care  of  public  groands $158,788.50 

For  cotnpeusation  of  persous  employed  on  public  buildings  and  grounds.      52, 360. 00 
For  replacing  the  overhead  system  of  telegraph  wires  with  duplicate  six- 

conductor  underground  cable,  and  for  care  and  repair  of  exiHting  lines.  10,  COO.  00 
For  c(»n(ingent  and  incidental  expenses  of  public  buildings  and  grounds.  500.00 

For  caro  of  Washington  Monument  and  maintenance  of  ele- 
vator : 

Salaries  of  employ^ $8,400.00 

Fuel, light,  contingencies,  etc 2,600.00 

11»000.00 


232, 64a  50 

(See  Appendix  A  A  A.) 

CONSTRUCTION  AND  IMPEOVEMENT  OP  BOADS  AND  BRIDGES  IN  YEL- 
LOWSTONE NATIONAL  PARK. 

The  beginning  of  systematic  construction  of  roads  and  bridges  in  the 
Yellowstone  National  Park  followed  an  appropriation  made  by  act  of 
Congress  a])proved  March  3, 1883,  the  portion  of  the  appropriation  al- 
lotted to  construction  work  to  be  expended  under  the  supervision  and 
direction  of  an  Engineer  oflBcer  to  be  detailed  by  the  Secretary  of  War. 


YELLOWSTONE  NAttOKAL  f  AftK.  383 

This  work  has  remaioed,  since  1883,  under  the  supervision  of  the  Engi- 
neer De{>artoient. 

The  condition  of  the  roads  and  bridges  in  the  Park  prior  to  the 
adoption  in  1883  of  a  systematic  project  was  as  bad  as  could  be.  The 
mads,  few  in  number  and  generally  short,  were  mere  wagon  trails ;  the 
grades  were  frequently  excessively  steep,  and  the  roads  full  of  stumps, 
rocks,  boggy  places,  and  dangerous  side-hill  slants.  The  few  bridges 
were  of  weak  and  cheap  coustmction,  and  the  crossings  of  the  streams 
generally  had  to  be  made  at  fords,  which  at  time  of  high  water  were 
impassable.  ^ 

The  project  for  this  improvement,  adopted  in  1883,  and  continued  to 
the  present  time  with  variation  only  as  to  location  and  detail  of  work, 
consists  in  repairing  old  trails  and  in  the  construction  of  substantial 
roads  about  18  feet  in  width,  well  crowned,  ditched,  and  drained,  and, 
where  necessary,  to  be  covered  with  gravel  or  broken  rock ;  also  the 
building  of  good  bridges  across  the  streams.  The  permanent  roads  to 
comprise  a  circuit  of  about  145  miles,  extending  from  the  Park  line  at 
Gardiner,  Mont.,  to  the  Mammoth  Hot  Springs,  thence  to  !Norris  . 
Geyser  Basin,  thence  to  Upper  Basin,  thence  to  Yellowstone  Lake  via 
Shoshone  Lake,  across  the  continental  divide  of  the  Eocky  Mountains, 
tbence  along  the  Yellowstone  Lake  and  River  via  the  Falls  and  the 
Grand  Canon  to  Yancey's,  thence  to  Mammoth  Hot  Springs.  In  addi- 
tion a  cross-road  from  the  west  line  of  the  Park  to  Lower  Basin  and 
Fire-Hole,  thence  to  the  Falls  of  the  Yellowstone;  a  cross-road  from 
the  latter  to  Norris ;  a  road  from  Yancey's  to  the  east  line  of  the  Park, 
and  a  number  of  short  branch  roads  and  trails  from  the  above-named 
roads  to  minor  objects  of  interest  off  the  main  lines  of  travel;  in  ail, 
aboat  225  miles  of  new  road,  about  twenty  large  and  fifty  small  bridges, 
and  many  culverts  contemplated  in  the  project. 

The  cost  of  completing  the  project  was  estimated  in  the  Annual  Ee- 
port,  1887,  as  $250,000.  Kecent  revised  estimates,  however,  place  the 
cost  of  completion  as  $260,000,  in  addition  to  the  appropriations  and 
aUotments  already  made. 
.  Total  expended  from  commencement  of  work  in  1833  to  the  close  of 
the  fiscal  year  ending  June  30, 1888,  $134,779.42. 

The  work  performed,  1883-1888,  was  as  follows : 

Mileeof  new  road  bnilt 52 

Miles  of  new  road  repaired  and  maintaiued 52 

Mik*  of  original  wagon  roads  and  trails  repaired... ^. ......  63.5 

Kambcr  of  large  and  smaU  bridges  bail t 17 

Expended  during  the  fiscal  year  ending  June  30, 1889,  $25,000. 
Work  performed  during  the  year : 

Miles  of  iMW  road  built 7 

Miles  of  new  road  repaired  and  maintained 52 

Miles  of  old  wagon   roads  and  trails  repaired 57.5 

Miles  of  wagon  trail  throogh  Madison  Ca&on,  reopened  and  made  available  for 

traTel 2 

Mimber  of  bridges  bnUt 4 

NoBiber  of  bridges  repaired 5 

The  road  distances  above  given  are  ftom  odometer  measurements 
made  in  May  and  June,  1889. 

T1h3  7  miles  of  road  built  were  distributed  as  follows:  between 
Gardiner  and  Mammoth  Hot  Springs,  to  replace  a  steep  and  dangerous 
fHece  of  road:  completion  of  road  from  Norris  to  the  Grand  Gafiou  and 
ttte,  at  that  locality,  of  the  new  hotel ;  about  one  mile  in  Swan  Lake 
Flats ;  and  cootinuation  ot  the  road  down  Gibbon  Gallon  to  cut  off  the 
0teep  and  exceedingly  dangerous  i)ortions  of  the  existing  road  between 
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Korris  aqd  Lower  Geyser  Basin.    This  last  named  road  had,  by  the  doae 
of  the  year,  nearly  reached  Gibbon  Falls. 

In  addition  to  the  aggregate  of  work  noted  above  as  done  since  tbe 
commencement  in  1883,  may  be  mentione<l  the  constmction  of  cnlverts, 
parapets,  railings,  and  repairs  to  old  roads  since  abandoned.  The  de- 
tails are  given  in  the  report  of  the  oflBcer  in  charge. 

The  appropriation  of  $50,000  by  act  approved  March  2, 1889,  will  be 
applied  *to  continuation  of  the  Gibbon  Canon  Road,  to  opening  and 
completing,  so  far  as  fnnds  will  admit  of,  a  road  from  Upper  Basin  to 
and  around  Shoshone  Lake,  thence  across  the  continental  divide  to  the 
west  arm  of  Yellowstone  Lake,  thence  along  the  lake  and  river  to  Grand 
Canon,  and  in  general  repairs. 

The  sum  of  $120,000,  estimated  for  the  fiscal  year  ending  Jane  30, 1891, 
to  be  expended  in  completing  the  road  from  Upper  Basin  to  and  aronncl 
Shoshone  Lake,  thence  across  the  divide  to  and  along  Yellowstone  Lake 
and  River,  thence  to  the  Grand  Canon,  thence  to  Yancey's  to  intersect 
the  road  from  Cook  City  to  Mammoth  Hot  Springs,  in  completing  Gib- 
.  bon  and  Madison  Canon  routes,  in  improving  and  maintaining  the  old 
road  from  Lower  Basin  and  Fire-Hole  to  the  Falls  of  the  Yellowstone, 
in  maintaining  roads  and  bridges  generally  tbroughont  the  Park,  and 
in  making  some  small  extensions  to  existing  roads;  also  in  purchasing 
a  portable  rock-crusher  and  in  erecting  a  dwelling  and  warehouse  for 
engineer  purposes. 

The  officer  in  charge  submits  an  estimate  of  $35,000  for  explorations 
and  surveys  from  which  to  project  an  engineer  road-map,  the  necessity 
for  which  is  stated  in  his  report. 

Owing  to  the  late  date  at  which  appropriations  are  frequently  made, 
the  season  when  expenditures  can  be  made  to  the  best  advantage  is  lost 
for  the  fiscal  year ;  for  that  reason,  in  order  that  the  work  may  be  done 
at  the  most  favorable  time,  it  is  earnestly  recommended  that  Aiture  ap- 
propriations be  made  without  limit,  as  in  the  case  of  each  of  the  items 
of  river  and  harbor  acts.  The  interest  of  the  work  would  also  be 
groatly  advanced,  and  economy  subserved,  were  the  appropriations 
placed  on  the  tooting  of  those  for  rivers  and  harbors,  by  making  them 
expendible  under  rules  and  regulations  to  be  prescribed  by  the  Sec- 
retary of  War,  the  work  to  be  done  by  contract  or  otherwise,  as  might 
be  most  economical  and  advantageous  to  the  Government. 

Amount  appropriated  by  act  approved  October  2, 1888 #25, 000. 00 

Amouut  appropriated  by  act  approved  March  2,  1889 '. 50, 000, 00 

75,000.00 
Jnly  1,  1889,  amoaut  expended  dariDf;  fiscal  year,  exclusive  of 

liabUities  outstanding  July  1,  1888 $14,7^9.24 

July  1,  1889,  outstanding  liabilities 10,260.76 

25,000.00 

July  1, 1889,  balance  available 60,000.00 

(Amount  (estimated)  required  for  completion  of  existing  project 260,000.00 
Amount  that  can  be  profitably  expended  on  roads  and  bridges  in  fiscal 
year  ending  June  30,  1891.'. 120,000.00 
Amount  that  can  be  profitably  expended  on  survey  in  fiscal  year  ending 
June  30, 1891 25,O0a00 

(See  Appendix  B  £  B.) 

PRINTING  AND   DISTRIBUTION   OF    CHARTS   OF    THB    NORTHERN  AND 

NORTHWESTERN  LAKES. 

Under  the  supervision  <»f  tbis  office  additions  bave  been  made  to  the 
engraved  copper-plate  of  chart  of  Saud  Beach  Harbor  of  liefage,  Lake 
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Hnroo,  and  eoirections  on  the  engraved  plate  of  chart  No.  2f  river  St. 
Marie. 

During  the  year  9,621  charts  were  issaed  under  the  supervision  of 
<3oL  O.  M.  Poe,  Corps  of  Engineers,  2,073  of  which  were  sold  at  30  cents 
each,  and  the  amount,  $621.90,  turned  into  the  Treasury. 

Owing  to  changes  in  channels,  the  discovery  of  previously  unknown 
dangers,  and  the  extension  of  works  of  river  and  harbor  improvement, 
many  of  the  charts  require  additions  and  corrections  in  order  to  render 
them  of  the  greatest  service.  In  some  cases  limited  surveys  will  be  re- 
qoired  to  obtain  the  requisite  data.  Considering  the  extensive  use  made 
of  the  charts  and  their  recognized  value  to  the  lake  marine,  it  is  recom- 
mendeil  that  the  sum  of  $10,000  be  annually  appropriated  for  the  pur- 
pose of  making  tl:e  necessary  surveys  and  for  correcting  the  engraved 
plates,  In  addition  to  the  amount  appropriated  for  electrotyping  the 
plates  and  for  chart  printing.  The  recommendations  of  the  last  two 
years  are  repeated  in  this  respect. 

Aaioont  aUotted  from  act  approved  October  2, 1888 .'..    91,332.08 

Jnlf  1, 1889,  amoant  expended  during  fiscal  year,  exclasive  of 

liabiTuics  ontsUnding  July  1, 1888 f412.08 

Jolj  1,  1889,  outsUnding  liabilities aW.OO 

i.a-^.os 

JAmoaoi  that  can  be  profitably  expended  in  fiscal  year  ending  Jnno  30, 1891    13«  000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  rirer  and 
harbor  acts  of  1666  and  18G7. 

(See  Appendix  O  O  C.) 

MILITABY  AND  GEOGBAPHIOAL  MAPS. 

A  map  of  that  portion  of  the  Department  of  the  Platte  and  adjacent 
territory  west  of  the  103d  meridian  has  been  photolithographed  and  an 
edition  printed  and  distributed. 

A  map  of  the  Mississippi  Eiver  from  the  Falls  of  St.  Anthony  to  the 
junction  of  the  Illinois  liiver,  in  27  sheets,  scale  1  inch  to  1  mile,  has 
also  been  photolithographed  and  printed. 

SURVEY  OP  BOAD  FROM  THE  AQUEDUCT  BniDGE  TO  MOUNT  VEBNON, 

VIBGINIA. 

Lient.  Col.  Peter  G.  Hains,  Corps  of  Engineers,  in  charge. 

Congress,  by  act  approved  February  23, 1880,  authorized  the  Secre- 
tary of  War  to  cause  surveys  to  be  made  for  a  national  road  irom  a 
point  at  or  near  the  Virginia  end  of  the  Aqueduct  Bridge  to  Mount  Ver- 
non, a  report  on  the  same  to  be  made  to  Congress,  together  with  an 
estimate  of  the  cost  of  building  such  a  road.  Ten  thousand  dollars  was 
appropriated  to  defray  the  expenses  of  the  survey. 

The  work  was  assigned  to  the  charge  of  Lieutenant-Colonel  Hains  in 
March,  1889.  That  officer  reports  that  the  work  on  that  section  of 
country  lying  between  the  Aqueduct  Bridge  and  Hunting  Creek  was 
aboat  completed  at  the  close  of  the  fiscal  year. 

AmouBt  appropriated  by  act  of  February  23, 1889 $10,000.00 

Joly  I,  ies9y  arooan t  expended  daring  fiscal  year $1, 228. 10 

Jaly  1, 1889,  oaUlanding  liabilities 1,298.44 

^ 2,526.54 

Jaly  1, 1889,  balance  available 7,473.46 

(See  Appendix  D  D  D.) 
BNO  89 25 
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EXAMINATION    OF    HISTORIC    GROUNDS,    LOCATIONS,   AND    KILITABT 

WORKS  IN  THE  MAUMEE  VALLEY. 

Congress,  by  act  approved  May  24,  1888,  appropiated  $150  for  the 
purpose  of  making,  by  an  officer  of  the  Engineer  Gorps,  in  oo-operation 
with  the  Manniee  Valley  Monnmental  Association,  an  examination  of 
certain  named  historic  grounds,  locations,  and  military  works  therein 
euamerated. 

This  duty  was  assigned  to  Col.  O.  M.  Poe,  Gorps.of  Engineers,  who8e 
report  upon  the  results  of  the  examinations,  inspections,  and  sorreys, 
together  with  maps  accompanying  the  same,  were  transmitted  to  Con- 
gress and  printed  as  House  Ex.  Doc.  No.  28,  Fiftieth  Congress,  second 
session. 

The  amount  of  grounds  necessary  for  the  protection  and  improve- 
ment of  the  works,  forts,  battlefields,  and  bnrial  places  mentioned  is 
the  above  act  is  reported  upon,  and  Colonel  Poe  submits  the  following 
estimates  of  oost  of  proposed  improvement  of  each  of  the  seven  localities 
provided  for : 

For  Pnt-in-Bay $2,500 

For  Fort  lodostry 6,000 

For  Fort  Miami 7,500 

For  Fort  Moigs 30,500 

For  battle-fiold  of  Fallen  Timber 5,000 

For  Fort  Defiance 5,000 

For  Fort  Wayne 5,000 

Total 60,500 

(See  Appendix  E  E  E.) 

BECONNAISSANOES  AND  EXPLORATIONS. 

The  following  officers  have  been  on  duty  at  the  headquarters  of  the 
military  divisions  and  departments,  engaged  in  preparing  such  maps 
and  making  such  surveys  as  were  required  by  their  respective  com- 
manding officers : 

Capt.  William  L.  Marshall,  Corps  of  Engineers,  at  headquarters  Di- 
vision of  the  Missouri. 

Lieut.  Fayette  W.  Roe,  Third  U.  S.  Infantry,  at  headquarters  Depart- 
ment of  the  Platte. 

Lieut.  Leonard  A.  Levering,  Fourth  U.  S.  Infantry,  at  headquarters 
Department  of  the  Columbia,  from  August  28, 1888. 

Lieut.  James  E.  Runcie,  First  U.  S.  Artillery,  at  headquarters  Di- 
vision of  the  Pacific. 

Capt.  William  L.  Marshall,  engineer  officer  Division  of  the  Missouri, 
reports  that  there  has  been  no  field  work  in  progress  during  the  year. 
The  office  work  has  consisted  in  collecting,  compiling,  and  plotting 
geographical  information  for  the  improvement  of  existing  mi4>s ;  in 
making  reductions  and  enlargements,  and  fac-simile  copies  and  tracings 
of  maps  of  military  and  '  Indian  reservations,  posts,  scouts,  recon- 
naissances, etc.,  for  use  at  those  headquarters  and  elsewhere  in  the 
division,  for  file  and  forwarding. 

During  the  year  monthly  reports  of  operations  have  been  received 
from  the  engineer  officers  of  the  departments  included  in  that  division. 
Besides  these  reports  these  officers  are  required  to  forward  such  special 
reports  and  maps  of  work  done  as  may  be  useful  to  the  major-general 
commanding  the  division. 

Twenty-two  maps  and  tracings  were  drawn  during  the  year,  one  map 
mounted,  and  three  issued. 

(SCO  Ai)peuaix  F  F  F  X.) 
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Lieat  Fayette  W.  Eoe,  Third  U.  S.  Infantry,  in  charge  of  engineer 
ofOice,  Department  of  the  JPlatte,  reports  the  preparation  and  completiou, 
by  Lient.  Hiram  M.  Chittenden,  Corps  of  Engineers,  of  map  of  portion 
of  the  Department  of  the  Platte  and  adjacent  territory  west  of  the  103d 
meridian ;  the  preparation  of  a  contour  map  of  the  Fort  McKinney  mili- 
tary and  wood  and  timber  reservations,  from  notes  and  sketches  of  the 
survey  made  by  Lieutenant  Chittenden,  and  the  usual  routine  work 
of  issuing  instruments  and  note  books,  mounting  maps,  and  making 
tracings  and  blueprints. 

(Bee  Appendix  F  F  F  2.) 

Lieut.  Leonard  A.  Levering,  Fourth  U.  S.  Infantry,  acting  engineer 
officer.  Department  of  the  Columbia,  reports  the  resurvey  of  Boise 
Barracks  military  reservation,  sanitary  survey  of  Fort  Spokane,  re- 
survey  of  the  eastern  boundary  of  the  Vancouver  Barracks  military 
reservation,  and  resurvey  of  the  Fort  Klamath  military  and  hay  reser- 
vations. 

Many  maps,  plans,  tracings,  solar  prints,  etc.,  have  been  prepared 
and  issued  to  the  officers  of  the  department. 

Additions  and  corrections  are  constantly  being  made  to  the  depart- 
ment map  to  add  to  its  efficiency  and  perfection. 

All  available  data  are  being  collected  for  a  map  of  Alaska,  which  is 
now  under  way. 

(See  Appendix  F  F  F  3.) 

Lieut.  James  E.  Buncie,  First  U.  S.  Artillery,  acting  engineer  officer, 
Division  of  the  Pacific,  reports  the  following  work  accomplished: 

Continued  map  of  the  Department  of  California;  surveyed,  leveled, 
and  located  line  of  proposed  road  on  the  Presidio  reservation ;  platted 
and  drew  profiles  and  maps  of  same;  made  preliminary  survey  of  wagon 
road  at  Fort  Gaston,  Cal. ;  investigation  and  report  upon  water  supply 
and  sewerage  system  of  Fort  Wingate,  N.  Mex. ;  topographical  sketch  of 
proposed  site  for  military  post  on  San  Carlos  Indian  Beservation :  platted 
on  map  of  Department  of  the  Columbia  the  line  of  march  of  Troop  M, 
Second  Cavalry,  from  Fort  Bidwell  to  Fort  Walla  Walla,  Wash. ;  made 
blue  prints  of  map  of  march  of  Light  Battery  K,  First  Artillery,  and 
of  map  of  Fort  Mason,  Cal.;  traced  map  of  Fort  Grant,  Ariz.,  showing 
proposed  water  supply  and  drainage ;  surveyed  and  relocated  corner 
posts  for  boundaries  between  the  Presidio  of  San  Francisco  and  the 
Bancho  Ojo  de  Agua  de  Figueroa,  with  report  and  diagrams ;  made 
detail  drawings  for  the  construction  of  drainage,  etc.,  at  military  posts ; 
drew  diagram  of  position  of  troops  at  review  held  at  Presidio,  February 
22,  and  plan  and  section  of  proposed  bath-house  for  use  at  military 
posts ;  traced  map  of  the  seat  of  the  Indian  war  in  Bogue  Biver  Valley, 
Qregon,  in  1855 ;  of  map  of  Kew  Dungeness  Harbor ;  of  map  of  scout 
made  by  Troop  I,  Fourth  Cavalry ;  of  the  month  of  the  Columbia  Biver 
and  Admiralty  Inlet,  and  of  map  of  military  reservation  at  Lime  Point; 
made  tracings  of  military  reservation  at  Fort  Apache,  Ari2.,  showing 
water  supply ;  of  the  Laguna  survey ;  made  drawings  and  tracings  of 
details  for  water  supply, flume,  sinks,  etc.,  for  Fort  Apache;  platted 
quarantine  .  station  reservation  on  existing  map  of  Angel  Island, 
showing  its  proximity  to  the  long-range  targets;  surveyed  and  made 
profiles  for  new  road  at  Fort  Mason,  Cal. ;  traced  maps  of  proposed  de- 
fenses of  San  Francisco  Bay,  Half  Moon  Bay,  Drake's  Bay,  San  Simeon 
Bay,  Santa  Barbara  Harbor,  and  San  Pedro  Harbor,  and  traced  diagram 
of  the  spot  where  Major  Wham,  paymaster,  was  robbedf 

(See  Appendix  F  F  F  4.) 


388        REPORT   OP   THE   CHIEF   OP   ENGINEERS,  U.  S.  ARMY. 

ESTIMATE  FOB  AMOUNT    REQUIRED  FOR    SURVEYS  AND    BBOONNAIS- 
SANCES  IN  MILITARY  DIVISIONS  AND  DEPARTMENTS. 

For  military  surveys  aod  reconnaissances  and  surveys  of  military 
reservations   by  the  engineer  officers  attached  to  the  several  head- 

Quarters  of  military  divisions  and  departments,  being  an  aver^^  of 
1,875  for  each  of  eight  military  divisions  and  departments  west  of  the 
Mississippi  Biver,  $15,<K)0 ;  for  publication  of  maps  for  use  of  the  War 
Department,  $10,000 ;  total,  $25,000. 

Attention  is  specially  invited  to  this  estimate  for  appropriation  and 
to  the  important  uses  for  which  it  is  intended. 

At  the  headquarters  of  the  military  departments  west  of  the  Missis- 
sippi Biver  there  are  stationed  officers  of  the  Corps  of  Engineers,  or 
other  officers  detailed  to  act,  whose  duty  it  is  to  make  reconnaissances 
for  military  purposes,  to  make  such  surveys  and  prepare  snch  maps  as 
may  be  required  by  their  respective  commanding  officers.  In  recent 
years  no  appropriations  have  been  made  for  these  purposes,  and,  con- 
sequently, these  officers  have  been  very  much  cramped  from  lack  of  the 
necessary  means,  and  the  usefulness  of  their  offices  has  been  very  much 
reduced  in  consequence.  The  maps  of  these  departments  are  constantiy 
in  need  of  revisions  and  additions,  which  the  officers  make  bo  far  as 
possible,  but  with  no  means  even  for  the  purchase  of  paper  their  efforts 
are  limited  in  results. 

Paragraph  383  of  the  Army  Begulations  requires  that  the  command- 
ing officer  of  each  post  where  there  are  fixed  batteries  bearing  upon  a 
channel  will  call  upon  the  Engineer  Department  for  accurate  charts 
showing  the  soundings,  to  the  extent  of  the  ranges  of  the  guns*  Calls 
upon  this  department  to  perform  its  duty  under  this  regulation  can  not 
be  honored  from  lack  of  means. 

Maps  of  certain  military  departments  are  now  being  prepared,  and 
should  be  published. 

Besides  all  this  there  is  much  information  in  this  office  relative  to  mili- 
tary geography  which  could,  with  little  expense,  be  made  available  for 
the  information  of  officers  of  the  Army:  for  instance,  there  are  on  the 
office  files  detailed  maps  of  regions  of  Europe  which  may  be(X>meatan 
early  day  the  theaters  of  war,  and  it  would  be  of  great  advantage  to  the 
service  if  such  information  as  these  maps  give  could  be  made  available 
for  the  study  of  officers,  especially  on  the  .outbreak  of  hostilities.  Were 
the  means  provided,  this  office  would  be  glad  to  compile  and  to  dissem- 
inate the  information  on  its  files. 

It  is  the  policy  of  this  country  to  keep  a  standing  army  small  in  nam- 
bers,  but  it  is  its  expectation  that  it  should  be  a  highly  instructed  one, 
and  a  small  outlay  as  here  referred  to  will  be  conducive  to  that  end. 

Applications  from  officers  of  the  Army  have  been  received  for  maps 
of  certain  regions  of  Europe,  and  it  was  with  great  regret  that  this 
office  could  not  render  this  assistance  to  officers  desirous  of  improving 
themselves  professionally,  especially  when  the  material  was  on  its  files. 

OFFICE    OF   THE    CHIEF   OF   ENGINEERS. 

During  the  fiscal  year  ending  June  30,  1889,  the  following-named 
officers  were  in  charge  of  the  several  divisions  of  the  Office  of  the  Chief 
of  Engineers : 

First  Division. — Fortifications  and  Surveys  relating  thereto — Arm- 
ment  of  Fortifications — Sites  for  Engineer  Defenses — Boards  of  Engineers 
for  Defenses — Public  Buildings  and  Grounds  and   Washington  Aquednx^ 


-Engineer  School  of  Ap- 
sional  Papers  and  In/or- 
OAS — Land  FUea. 

td  Barhori  and  Survejft 

the  United  Statea. 

,  since  vhich  date  M^. 

m  U —  Con  traett — Retuma 
ationafor  Bemittancet — 

plorationB  mtd  Surveys — 


t, 

Lincoln  Oaset, 
en.,  Chief  of  Engineer*. 


STATEMENT  SHOWING  THE  BANK  AND  THE  DUTIES  OF  OFFICEE8  OF 
THE  CORPS  OF  ENGINEERS  DURING  THE  FISCAL  YEAR  ENDING  JUNE 

30.1889. 


RANK  AND  NAMB. 


BRIOADIBR-QKNERAL 
AND  CHIEF  OV 
ENGINEERS. 

ThoB.  Lincoln  Casey  . . . 


COLONELS. 


John  G.  Parke 

Bvt  MajoT'Oeneral, 
George  H.  Mendell 


Henry  L.  Abbot 

Bvt,  Brig,  General, 


DUTIES. 


In  command  of  the  Corps  of  Engineers  and  in  charge  of  the 
Engineer  Department.  Charged  with  the  supervision  of 
such  matters  connected  with  constrnctlon  of  jetties  and 
other  works  at  South  Pass,  Mississippi  River,  as  r^nire 
the  action  of  the  Secretary  of  War.  In  choice  of  the 
construction  of  the  building  for  Library  of  Congress  nn- 
der  act  of  October  2, 1888.  Member  of  Joint  Commission 
to  supervise  the  construction  of  the  Washington  National 
Monument.  Member  ofthe  Light-House  Board.  Member 
and  President  of  the  Board  of  Engineers.  Member  of 
Board  of  Visitors  for  Engineer  School  of  Applioation  at 
Willete  Point,  N.  Y. 


Detached ;  Superintendent  of  the  Military  Academy  until 
June  24.  1889,  when  the  duties  were  relinquished. 

Division  Engineer  of  the  Pacific  Division.  In  charge  of 
the  defensive  works  at  Alcatraz  Island,  at  Lime  Point, 
Fort  Winfield  Scott,  and  Battery  at  Fort  Mason,  io  Sao 
Francisco  Bay ;  and  of  the  Battery  at  San  Diego,  Cal.  In 
charge  of  the  improvement  of  the  harbors  at  Oakland 
and  Redwood,  Cal.  In  charge  of  the  improvement  id 
Napa  River,  Cal.  To  investi^^ate  causes  tending  to  de- 
crease depth  of  water  and  diminish  the  commercial  value 
of  San  Francisco  Harbor.    In  charge  of  survey  of  San 

.   Francisco  Harlior,  San  Pablo  and  Suisun  bays.  Strait  of 
Carquinex,  and  mouths  of  San  Joaquin  and  Sacramento 
rivers,  Cal.    Detailed  to  act  in  conjunction  with  Colonel 
Shafter  and  Surgeon  Suwtelle  for  the  purp^ose  of  estab- 
lishing the  boundary  lines  of,  and  transferring  a  portion 
of,  the  military  reservation  of  Angel  Island,  Cal.,  to  the 
Treasury  Department,  for  temporary  use  as  a  quarantine 
station  m  San  Francisco  Harbor.    Member  of  Boards  of 
Engineer  Officers  on  improvement  of  Coos  aud  Yaqaina 
bays,  Oreg. ;  on  obstructions  to  navigation  in  the  Colam- 
bia  River  at  The  Dalles  and  Celilo  FaUs.  and  at  Three  and 
Ten  Mile  Rapids;  and  to  establish  the  harbor  lines  of 
San  Francisco  and  San  Diego  harbors  and  adjacent  waters, 
Cal.    Absent  in  Europe  under  orders  from  Secretary  of 
War. 

Division  Engineer  of  the  Northeast  Division.  Member  ana 
President  of  the  Board  of  Engineers.  In  charge  of  cer- 
tain experiments  witb  torpedoes.  Member  of  Board  of 
Visitors  for  Engineer  School  of  Application  at  WiUeto 
Point,  N.  Y.  Member  of  Board  of  Ordnance  and  Fortifi- 
cation. Member  of  Boards  of  Engineer  Officers  to  con- 
sider the  matter  of  the  harbor  lines  of  the  port  of  Boston; 
to  establish  the  harbor  lines  of  New  York  Harbor  and  its 
adjacent  waters ;  on  further  improvement  ef  the  harbors 
of  St.  Augustine  and  Key  West,  Fla. ;  and  for  examin*- 
tion  of  certain  named  officers  of  the  Corps  of  Engineen 
with  view  to  their  promotion. 
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p8  ofEnffineert—CoaVd. 


ttft.  Brig.  O^neraU 


ibeaat  DivitiioQ.  Hember  of 
bar){eof  the  defensive  vorka 
>t  t'ortBUnrroiliind  Mctlenry.  Baltimore,  MO.  In  cbarge  ' 
of  the  improvemeDt  of  tha  hurbora  at  BalliinoTe  And  An- 
dftpuliii,  Md.  Ill  charge  of  harbor  of  refago  al  mouth  of 
Great  Kaaanha  River,  W.  Va.  In  charge  of  the  improve- 
ment  of  James  River,  Va.,  and  New  River,  Va,  and  W. 
Va.,  and  Gauley,  Great  Kanawba,  and  Elk  rivera,  W.  Va. 
In  charse  of  the  eiamiuatiuii,  survey,  and  estimate  of 
cost  ofdivertingwatetofAppomattoitRiveraliovo  harbor 
at  Petersbnrgh  tothe  old  North  Channel,  Va.  In  charge 
of  prelimioarj  examinatioti  of  Hampton  Creuk  and  Bar, 
Hospital  Point,  and  Cbnokatock  and  Beunett'B  creeka, 
Va.  la  teruijorary  charge  of  the  improvement  of  (he 
harbor  at  Norfolk,  and  the  approach  to  Norfolk  Harbor 
and  the  United  Btates  uavy-yord,  Va.  In  temporary 
charge  of  the  imprcvemeatof  tha  Black vrater,  Nottoway, 
Archer's  Hope,  Appomattoi,  and  NanHemond  rivore,  in- 
oladiUK  moutb  of  Bennett'a  and  Cbnckatock  creeks,  Va., 
and  Slaherrin  River,  Corrituck  Sound,  Coanjok  and 
Edenton  bays,  and  North  Hiver  Bar,  N,  C,  and  North 
Landing  River,  Va.  and  N.  C.  Uauiber  of  Boards  of  En- 
gineer Officers  oo  improvement  of  the  Potomac  Biver  in 
Lha  vicinity  of  Washiiigton,  D.  C. ;  on  anbject  of  perma- 
nent improvement  of  Delaware  River  anil  Ba;  ;  on  im- 
orovement  of  Charleston  Harbor,  K,  C. ',  on  improving 
Cumberland  Sound  and  Savannah  River  below  Savannah, 
Qo. ;  on  obatruotions  to  navigation  in  the  Colnmbia 
River  at  The  Daltea  and  Celilo  Falla  and  at  Three  and 
Ten  Hile  R&pida;  to  establish  the  harbor  lines  of  New 
York  Harbor  and  its  adjacent  waters  ;  of  tha  port  of  Phil- 
adelphia; of  Norfolk  and  Portsmouth  harbors  and  their 
adjacent  waters;  of  Savannah  Harbor;  andof  Brnnswick 
Harbor.  Hember  of  Court  of  Inquiry  upon  the  lining  of 
tha  tnnueleihinsioD  of  the  Washington  Aqueduct.  Mem- 
ber of  Advisory  Board  to  State  Harbor  Commission  of 
Norfolk,  Portsmouth,  and  Norfolk  Conuty,  Va.  Absent 
in  Europe  under  orders  from  the  Secretary  of  Wiir. 

Division  Engineer  of  the  Southwest  Division.  Memhor  of 
the  Board  of  Engineeii.  Member  of  the  Board  of  Vis- 
itors for  Engineer  School  of  Application  at  Willel« 
Point,  N.  Y.  Member  aod  President  of  the  Mississippi 
River  Commission  created  by  Act  of  Coneress  approved 
Jnne  ad,  1679.  Member  of  Boards  of  Engineer  OfQcers 
on  improvement  of  the  Potomac  River  in  vicinity  of 
Washington,  D.  C;  on  iraprovoinent  of  Winyaw  Bay,  S.C; 
to  eatabliiib  the  harbor  lines  of  New  York  Ilarborantl 
its  adjacent  waters;  to  establish  the  harbor  Hues  oF  the 
Port  ofPbiladelphia;  and  on  bridge  acrow  the  Ohio  River 
between  Jeffersouvilie,  Ind..  and  Louisville,  Ky.  Mem- 
ber of  General  Court-Martial  convened  at  Washington  on 
March  £^,  1B89, 

Division  Engineer  of  tho  Northwest  Division.  Incharge  of 
the  defensive  works  at  Fort  Wayue,  Mich.  lu  oliarge  of 
the  improvement  of  the  harbors  at  Cheboygan,  Au  Sa- 
ble, and  at  Thnnder  Bay ;  harbor  of  refnge  at  Sand 
Boaoh;  of  the  St.  Mary's  River,  at  the  falls ;  of  tha  St- 
Clair  Flats  Ship  Canal;  and  of  the  rivers  I>etroit,  Sagi, 
naw,  Clinton,  and  Rouge,  and  mouth  of  Block  River, 
Mich.,  and  Hay  Lake  Cbaunel  of  the  St.  Mary's  Biver; 
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RANK  AMD  NAMR. 


COLON  KLt». 

(coDtinaed.) 


UKUTRNANT-COLONBL8. 


David  C.  Houston 
Bvt  Colonel 


DUTIES. 


of  remoyiug  bar  at  ice  harbor  of  refuge  at  Belle  River, 
Mich.,  coQstmotioQ  of  dry  dock,  St.  Marv's  Falls  CanaL 
and  of  dredging  at  Grosse  Pointe  Channel.  In  obarge  of 
St.  Clair  Flats  Ship  Canal  and  St.  Mary's  Falls  CanaL 
Mich.    In  charge  of  issuing  charts  of  Northern    aoa 
Northwestern  Lakes,  and  of  water-level  observations  on 
Lake  Huron.  In  charge  of  survey  of  historic  ^rouD<la.ete., 
referred  to  in  the  Act  of  Congress  approved  May  24, 188H. 
In  charge  of  preliminary  examination  of  False  Freaqoe 
Isle  Harbor,  Lake  Huron,  for  a  harbor  of  refnce;  An 
Ores  River  to  An  Ores;  Detroit  River  at  Gross  Point; 
Thunder  Bay  River,  Alpena ;  Au  Sable  River  at  An  Sa* 
ble,  Port  Austin,  Lexington,  and  Forestville,  for  break- 
water:  Black  River  at  Port  Huron ;  Pine  River  at  St. 
Clair  City ;  Qnanicassee  River ;  Port  Sanilac  for  harbor  oC 
refuge ;  and  Algonacon  St.  .Clair  River  with  viow  of  nnit- 
ing  north  and  south  channels  between  Clark  and  Harsems 
islands,  Mich.    In  charse  of  survey  of  Detroit  River  at 
Gross  Point ;  Thunder  Bay  River,  Alpena ;   and  Black 
River  at  Port  Huron,  Mich.     To  supervise  and  person- 
ally examine  the  construction  of  bridge  across  toe  wesi 
channel  of  the  Detroit  River  to  connect  Belle  Isle  Park 
with  the  mainland,  and  to  supervise  the  construction  of 
Embankment  Dam  on  the  rapids  of  the  St.  Mary's  River 
between  the  mainland  and  Isl  nd  No.  3.    Member  of  the 
Boardsof  EngineerOfflcers  on  improvementof  uav  igatiOj^ 
of  Kock  Island  Rapids,  MisHissippi  River:  and  on  bridge 
across  the  Detroit  River  at  Detroit,  Mich.     Member  0£ 
General  Conrt-Martialconvened  at  Washington  on  March 
25,  1889. 


Member  of  the  Board  of  Engineers  in  charge  of  the  defen- 
sive works  at  Forts Gris wold, Trumbull,  and  Hale,  Conn., 
Lafayette,  Columbus,  Wood,  Wadsworth,  and  Tompkins, 
and  its  batteries,  N.  Y.;  Castle  Williams,  South  Battery, 
New  Barbette  Battery  at  Governor's  Island,  N.  Y.;  of  sea- 
wall at  same ;  of  sea-wall  and  embankment  at  David's 
Island,  N.  Y.;  and  of  permanent  platforms  for  modem  can- 
non 01  large  caliber.    In  charge  of  the  improvement  of 
the  harbors  of  New  Loudon,  Clinton,  Now  Haven,  Milford, 
Bridgeport,  Black  Rock,  Soothporf,  Stamford,  Five  Mile 
River,  and  Norwalk,  Conn.,  and  Port  Jefferson,  Green- 
port,  Mamaroueck,  Port  Chbsterj  New  Roohelle,  Glen- 
cove,  and  of  Echo  Harbor,  N.  Y.,  and  of  the  construc- 
tion of  breakwater  at  New  Haven,  Conn.     In  charge  of 
the  improvement  of  the  rivers  Housatonic  and  Thames. 
Conn.,  Connecticut,  Moss,  and  Conn.,  Flushing  Bay,  and 
East  Chester  Creek,  N.  Y.    In  charge  of  the  manufacture 
and  supply  of  Mastic.    In  charge  of  preliminary  exami- 
nations of  Mystic  River;  New  London  Harbor;  Black 
Rook  Harbor  for  breakwater  toPtntfield  Reef  and  south 
from  Fairweather  Island,  Conn.:  Fort  Pond  Harbor,  Mon- 
tank;  Brown's  Creek,   Saysville;  Port  Jeflerson  Inlet, 
and  Larchmont  Harbor,  N.   Y.    In  charge  of  survey  of 
Larchmont  Harbor  and  of  Brown's  Creek,  N.  Y.    In  charge 
of  removal  of  the  remaining  pieces  of  wreck  of  steamer 
Bay  Ridge  from  channel  loading  to  Hempstead  Harbor, 
N.  Y.    Member  of  Boards  of  Engineer  Officers  on  improve- 
ment of  Winyaw  Bay,  8.  C;  and  to  establish  the  harbor 
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KK  AND  XAMK. 


(oootiDoed.) 


IL  Elliot 
ILBobert 


£.MerriU. 
BpL  CoiameL 


JoknM. 


DUTIES. 


lines  of  New  York  Harbor  and  its  adjacent  waters.  Mem- 
ber of  Board  of  Visitors  for  Engineer  School  of  Applica- 
tion at  WilleU  Point,  N.  T. 

Oo  Hick  leave  of  absence. 

In  charge  of  the  dofennive  works  at  Fort  MifBin,  Pa.;  Fort 
Delaware,  and  fort  opposite  Fort  Delaware,  Del.;  at  Finn's 
Point,  and  site  for  derenses  at  Red  Bank,  l4.  J.  In  charge 
of  the  improvement  of  the  harbors  at  Philadelphia  and 
Delaware  Breakwater;  ice-harbora  at  Marcus  Hook, Pa., 
and  the  head  of  Delaware  Bay,  of  the  Salem,  Rancocas, 
and  Raccoon  Rivers,  and  CohanHey,  Mantna,  and  Wood- 
bury creeks,  N.  J  ;  Frankford  Creek  and  Schuylkill  River, 
Pa.;  and  Delaware  River,  from  Trenton,  N.  J.,  to  its 
month;  and  Mantna  Creek,  N.  J.;  and  of  the  construc- 
tion of  pier  near  Lewes,  Del.  In  charge  of  proliminaiy 
eiamination  of  Alloway  and  Little  Salem  creeks,  N.  J. 
In  charge  of  survev  of  Alloway  Creek,  N.  J.  In  charge 
of  removal  of  wreck  of  schooner  Sallie  C.  Morton  off  Cape 
May ;  of  wreck  of  schooner  Lizzie  at  the  mouth  of  En- 
gliah  Creek,  N.  J.  Member  of  Boards  of  Engineer  Officers 
on  subject  of  permanent  improvement  of  Delaware  River 
aud  Bay ;  on  improvemeut  of  Wlnyaw  Bay,  S.  C:  and  to 
establish  the  harbor  lines  of  the  Port  of  Philadelphifu 
and  oh  *•  Surveys  for  Deep  Water  Harbor,  Gulf  of  Mexico." 
Member  of  Commission  Advisory  to  Board  of  Harbor  Com- 
missioners of  Philadelphia.  Member  of  General  Court- 
Martial  convened  at  Washington  on  March  25, 18b9. 

In  charge  of  the  imurovemeot  of  the  Ohio  River,  Mononga- 
hela  River,  W.  Va.,  Allegheny  River,  Pa.,  and  of  the 
Muskingum  River,  Ohio,  in  charge  of  the  constrnotion 
of  harbors  of  refuge  at  mouth  of  Muskingum  River,  near 
Cincinnati,  Ohio,  and  of  a  dam  at  Herr's  Island,  Pa.  In 
charge  of  the  negotiationi  for  the  purchase  of  the  '^  Up- 
per Lock  and  Dam, '  etc.,  of  the  Monongahela  Navigation 
Company,  Pa.,  aud  W.  Va.  In  charge  of  preliminary  ex- 
amination of  Muskingum  River  from  Zanesville  to  Dres- 
den, Ohio ;  Cheat  River,  and  Monongahela  River  above 
upper  dam,  W.  Va.,  and  of  Harbor  at  Owensborongh,  Ky. 
In  charge  of  removal  of  wrecks  of  two  barges  from  the 
Ohio  River,  at  Glasshouse  Ripple,  near  Pittsburgh,  Pa.  To 
exercise  supervision  over  the  construction  of  bridges 
across  the  Ohio  River  between  Covington  and  Cincinnati ; 
at  Cairo;  between  Cincinnati  and  Newport;  between 
Wheeling,  W.  Va.,  and  Martin's  Ferry,  Ohio ;  near  the 
mouth  of  Cork's  Run,  in  Allegheny  County,  Pa.,  and  over 
Muskingum  River,  at  Stockport.Ohio.  Member  of  Boards 
of  Engineer  Officers  on  proposed  bridge  across  the  Ohio 
River  at  LonisvlUe,  Ky.;  on  proposed  bridge  across  the 
Mississippi  River,  at  Memphis,  Tenn.;  on  improving  the 
Ohio  River  below  Pittsburgh  by  means  of  movable  dams; 
and  on  improvement  of  Indiana  Chute  and  the  Falls  of 
the  Ohio  at  the  head  of  the  Louisville  and  Portland  Canal. 
Member  of  General  Court-Martial  convened  at  Washing- 
ton on  March  25,  18^9.  Engineer  14th  Light-house  Dis- 
trict. 

In  charge  of  Public  Buildings  and  Grounds  in  the  District 
of  Columbia,  with  the  rank  of  Colonel.  In  charge  of  the 
Washington  Aqueduct ;  increasing  water  supply  of  the 
city  of  Washington ;  and  the  erection  of  fish-ways  at 
Great  Falls  of  the  Potomac  River.    In  charge  of  the  im- 
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RANK  AND  NAME. 


IJBUTENANT-COLONEL8. 

(continaed.) 


John  W.  Barlow. 


Peter  C.  Hftins. 


OeorgeL.  Gillespie, 


DUTIK8. 


provemeiits  over  the  grave  of  Thomas  Jefferson,  at  Moa- 
ticello,  Ya.;  of  the  ereotion  of  a  moQument  at  Washing- 
ton's Headqnarters  at  Newbnrgh,  N.  Y.;  of  the  erection 
of  amonnment  to  mark  the  birthplace  of  Qeo»e  Washing- 
ton ;  of  the  erection  of  building  for  the  Army  Medical  Mo- 
senm  and  Library,  and  of  the  erection  of  monomeats  or 
memorial  tablets  for  the  proper  marking  of  the  position 
of  each  of  the  commands  of  the  Regiilar  Army  engaged  at 
Gettyttburgh.  In  charge  of  the  completion,  care,  and  main- 
tenance of  the  Washington  Monnment.  In  charge  of  in- 
creasing the  water  supply  of  Executive  Mansion.  Mem- 
ber of  Board  of  Engineer  Officers  on  obstrnotiona  to  navi- 
fation  in  the  Colnmbia  River  at  The  Dalles  and  Celilo 
'alls,  and  at  Three  and  Ten  Mile  Rapids.  Member  of  the 
Light-Honse  Board. 

In  charge  of  the  improvement  of  the  rivers  Tenness*ee, 
Tenn.,  Ala.,  and  Ky.;  Cumberland  aboveand  below  Nash- 
ville, Ky.  andTenn.yHiawasseCfCaney  Fork,  Duck,  French 
Broad,  Clinch,  and  Little  Tennessee,  Tenn.;  and  South 
Fork  of  the  Cumberland,  Ky.  In  charge  of  preliminary 
examination  and  survey  of  Lower  Cumberland  River  from 
Nashville  to  mouth,  Tenn.  To  exercise  supervision  over 
the  construction  of  brjdge  across  the  Tennessee  River  at 
or  near  Chattanooga,  Tenn. 

In  charge  of  the  defensive  works  at  Forts  Foote  and  Wash- 
ington, Md.,  Wool  and  Monroe.  Ya.  In  charge  of  the 
improvement  of  the  Potomac  £iver  at  Washington,  D. 
C;  the  establishment  of  the  harbor  lines,  and  the  raising 
of  the  river  flats.  In  charge  of  the  improvement  of  the 
Shenandoah  River,  W.  Ya.  In  charge  of  preliminarv  ex- 
amination of  Eastern  Branch  of  Potomac  River,  Md.;  ureat 
Cacapan  and  South  Branch  of  the  Potomac  River,  W.  Ya. 
In  charge  of  pnrchase  and  reconstruction  of  Aqoedact 
Bridge,  D.  C.  In  charge  of  the  construction  of  bridge 
across  the  Eastern  Branch  of  Potomac  River,  D.  C;  of 
bridge  across  Mill  Creek ;  of  a  new  whM>f  and  of  the 
sewerage  system  of  Fort  Monroe,  Ya.  In  charge  of  sur- 
vey of  a  road  from  the  Aqueduct  Bridge  to  Mount  Yer- 
non.  To  test  samples  of  cement  offered  for  nee  of  Con- 
gressional Library  building.  Member  of  Boards  of  Engi- 
neer Officers  on  further  improvement  of  the  harbors  of 
St.  Augustine  and  Key  West,  Fla.,  and  to  establish  the 
harbor  lin  es  of  Norfolk  and  Portsmouth  harbors  and  their 
adjacent  waters. 

Member  of  the  Board  of  Engineers.  In  chai^  of  the  de- 
fensive works  at  Forts  Warren,  Winthrop,  Standish,  An- 
drew, Independence,  and  on  Long  Island  Head,  Msss.; 
Fort  Hamilton,  N.  Y.,  and  of  fort  at  Sandy  Hook,  N.J. 
In  charge  of  the  improvement  of  the  harbors  at  Newbary- 
port,  Lynn,  Boston  (including  sea-walls  on  Point  Aller- 
ton,  Great  Brewster  Island,  Lovell's  Island,  Gallop^s  Id- 
and,  Long  Island  Head,  Rainsford  Island,  and  Deer  Inl- 
and; Maiden,  Mystic  and  Charles  rivers,  and  ohaonel 
leading  to  Nantasket  Beach),  Provincetown,  Plymouth, 
Scituate,  Hingham,  Gloucester,  Winthrop,  Wellfleet,  aod 
Manchester,  Mass.;  New  York.  Rondont,  and  Saugerties, 
N.  Y.  In  charge  of  construction  of  a  natibnal  harbor  of 
refuge  (of  the  first  class)  at  Sandy  Bay,  Cape  Anu,  Mssa 
In  charge  of  the  improvement  of  the  rivers  Merrimac,  Ips- 
wich, and  Powow,  Mass ;  the  Hudson  and  Harlem  rivets, 
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.;  chanoel  in  Qowftaaa  Bfty  and 
lepeoinu;  Gedaey'M  Cbaanel  »Dd 
ly,  N.  Y.  In  cbarge  of  prelim- 
lasHetHikrbor;  Weymonth  Biver; 
[ymouth  Harbor  ta  public  wliarf 
;  Salem  Harbor,  inclnding  South 
;  CruDiis  Bud  Waters  rivers  of 
nrbor  at  Cbatbam  ;  and  Maiden 
River,  Masa.  In  obarge  of  nwurvEy  of  publio  land  at 
Sand;  Mooh,  N.  J.  In  cbarae  of  nnrvey  for  a  ship  oban- 
net  between  Jereoy  City  anil  Ellis  Island,  N.  Y.;  of  snr- 
Tsy  of  bnihnick  Creek ;  WappinRer's  CreeK,  from  Wap- 
pinger's  Falls  ti>  its  moulb  ;  and  of  Euit  Biver,  with 
view  to  the  removal  of  a  lodge  of  rocks  iu  the  same, 
from  foot  of  Broome  street  to  the  foot  of  Twenty-third 
■treer.  In  Xew  York  City,  N.  Y.  In  obarRe  of  the  re- 
movalofobntrnctionsin  East  Biver  and  Hell  OaCa,  K.  Y. 
In  charge  of  removal  of  wrecks  ol*  schooners  Marti  and 
GoldnNtlA  Maid  from  Boston  Harbor,  Mans. ;  and  of  wreck 
of  steamship  Allot  from  tbe  Knilson  Biver  at  New  York 
city.  To  mark  the  boaudartes  of  the  military  reserva- 
tion of  Fort  Sewall,  Mass.,  with  suitable  iDonunieii  ts.  To 
exercine  snborviFion  over  ronntmction  of  proposed  brid){B 
■cross  the  Eiist  River  betweeu  the  city  of  New  York  and 
Longlstand.  Member  of 'Boards  of  EucineerOffleersou 
snbject  of  permanent  improvement  of  Delaware  Biver 
and  Bay ;  ror  the  examination  of  certain  named  oBlcers 
of  the  Corps  of  En  din  eeru,  with  view  to  their  promotiou; 
on  Iraprovenieot  of  Charleetoii  Harbor,  S.  C;  on  improv- 
ing Ciimlierland  Sound  and  Savannah  Biver  below  Sa- 
vannah, Ga.:  to  consider  the  matber  of  the  harbor  llnea  of 
the  port  of  Boston  ;  to  estiihlish  the  harbor  liuus  of  New 
York  Harbor  and  its  adjai:ent  waters  ;  and  on  "  Kurveys 
for  deep-water  hart>or,  Gnlf  of  Mexico."  Member  of 
Board  of  Visitors  for  Engineer  School  of  Application  at 
Willeta  Point,  N.  Y.  Member  of  Oeneral  Court-Martial 
oooveoed  at  Washington  on  March  25,  lr)8il. 
Member  of  the  Mississippi  Biver  Com  in  issioo,  created  by 
act  of  Congress  approved  June  28,  IB70.  Member  and 
president  of  the  Missonri  River  Comuiisaiou,  created  by 
act  of  Congress  approved  July  r>,  1H84.    To  oierciso  sii- 

Brriaion  over  the  coostmction  of  bridges  across  the 
asoari  River  at  or  near  Sioui  City,  Iowa  ;  opposite  to 
or  within  the  corporate  limits  of  Nebraska  City,  Nel)r, ; 
between  the  cities  of  Omaha,  Nebr.,  and  Coaocil  Bluffs, 
Iowa ;  and  between  Kansas  City  and  Sibley,  Mo.  Mem- 
bet  of  Itoards  of  Engineer  Officers  oil  the  proposed  bridge 
across  the  Ohio  Biver  between  Jefferson ville,  Ind.,  and 
Loniiville,  Ky.,  and  on  bridge  across  the  Mississippi 
Biver  at  La  Crosse,  Wis.  Engineer  Gftoontk  and  sii:teenth 
Light-house  dinriots.' 
In  charge  of  (he  defensive  works  ut  Forts  Knox,  Popham, 
Oorgett,  Scammel,  Preble,  and  MoClary ;  battunes  at 
Portland  Head  and  Gerrish's  Island,  Me.,  and  at  Fort 
Constitution  and  Jerry's  Point,  N.  H.  In  chartje  of  the 
improvement  of  the  harbors  at  Bangor.  Belfast,  Camden, 
Bockport,  Rockland,  Portland,  and  York,  Me.,  Pcrts- 
mouth,  N.  II.,  harbor  of  refuse  at  Little  Harbor,  N.  H., 
and  the  oonslrnotion  of  breaKwaCer  from  Mount  Desert 
to  Foroupinc  Island,  Me.     In  charge  of  the  improvement 
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of  the  rivers  PenoLecoty  Kennebnnky  Saeo,  Namgaogoa, 
Bagaduoe.  and  Kennebec,  Me.,  Cocheco  and  Bellainj,  N. 
H.,  Saco  Riyer  Breakwater.  Labec  Channel,  Moo«e-a-bee 
Bar,  and  Back  Coye,  Portland  Harbor,  Me.  In  charge 
of  resurvey  of  St.  Croix  River ;  preliminary  examinatioQ 
of  Monbogan  Island  Harbor ;  Belfast  Harbor;  harbor  and 
channel  at  Pembroke;  Union  River  and  Union  River 
Bay;  Harrissecket,  Medomac,  and  Kennebnnk  Rivers, 
and  Pleasant  River  from  Columbia  Falls  to  its  moaUi, 
Me. :  Cocheco  River  from  Dover  to  its  month,  and  Hamp- 
ton River,  N.  H.  In  charge  of  survey  of  Belfast  Harbor ; 
Union  River  and  Union  River  Bay;  St.  Croix  River: 
Pleasant  River,  from  Columbia  Falls  to  its  month,  aoa 
Kennebnnk  River,  Me.,  and  Cocheco  River,  from  Dover 
to  its  mouth,  N.  H.  Member  of  Board  of  Engineer  Offi- 
cers on  ''  Surveys  for  deep-water  harbor,  Golf  of  Mexico." 

In  charge  of  the  defensive  works  at  Ports  Warren,  Win- 
throp,  Standish,  Andrew,  Independence,  and  on  Long 
Island  Head,  Mass.  In  charge  of  tJie  improvements  <^ 
the  harbors  at  Newbnryport,  Lynn,  Boston  (inclndiof 
sea-walls  on  Point  AUerton,  Great  Brewster  Island, 
Lo veil's  Island,  Gallop's  Island,  Long  Island  Head,  Raint- 
ford  Island,  and  Deer  Island ;  Mystic  and  Charles  rivers, 
and  channel  leading  to  Nantasket  Beach),  Provincetown, 
Plymouth,  Scitnate,  Hingham,  Gloucester,  Wintbrop, 
Wellfieet,  and  Manchester,  Mass.;  Charlevoix,  Frank- 
fort, Manistee,  Ludington,  Pentwater,  White  River,  Mus- 
kegon, Grand  Haven,  Black  Lake,  Saugatuck,  South 
Haven,  and  St.  Joseph,  and  harbor  of  refuge  at  Portace 
Lake,  Mich.,  and  harbor  at  Michigan  City,  Ind.  In 
charge  of  construction  of  a  national  harbor  of  refoge  (of 
the  first  class)  at  Sandy  Bay,  Cape  Ann,  Mass.  In  chaxge 
of  the  improvement  of  the  rivers  Morrimac,  Ipswich,  and 
Powow,  Mass.  ^  and  of  St.  Joseph  River,  Mich.,  from  its 
month  to  Berrien  Springs.  In  charge  of  preliminary  ex- 
amination of  PetosKey  Harbor  for  ureakwater  and  har- 
bor of  refuge;  Saugatuck  Harbor;  and  Grand  River, 
from  Grand  Rapids  to  Lake  Michigan,  Mich.  In  charge 
of  survey  of  Weymouth  River ;  Salem  Harbor,  including 
South  River;  Beverly  Harbor;  and  Watera  River  of 
Essex  Branch,  Mass.  In  charge  of  removal  of  wrecks  o( 
schooners  Marjf  and  GoUUmith  Maid  from  Boston  Harbor, 
Mass,  Member  of  the  Board  of  Engineer  Officers  to  con- 
sider the  matter  of  the  harbor  lines  of  the  port  of  Boston. 
Engineer  ninth  and  eleventh  Light-house  districts. 

Member  of  the  Board  of  Engineers.  Commanding  Post  and 
Engineer  School  of  Application  at  Willets  Point,  N.  Y., 
and  the  Battalion  of  Engineers.  In  charge  of  the  de* 
feusive  work  at  Fort  Schuyler  and  Willets  Point,  of  the 
Engineer  Depot  at  Willets  Point ;  torpedoes  for  harbor  de* 
fense,  and  ex|>erinients  with  the  same.  In  charse  of  funds 
pertaining  to  the  library  of  the  Engineer  School  of  Appli- 
cation. Member  of  Boards  of  Engineer  Officers  to  report 
upon  the ' ' Auto-Mobi le Controllable  Torpedo,"  of  Mr.  J.  N. 
H.  Patrick ;  for  the  examination  of  certain  named  offioen 
of  the  Corps  of  Engineers,  with  view  to  their  promotion :  on 
improvement  of  Charleston  Harbor^  S.C.;  on  improvmg 
Cumberland  Sound  and  Savannah  River  below  Savannsb, 
Ga.;  on  improvement  of  Buffalo  and  Erie  harbors;  and 
to  establish  the  harbor  lines  of  New  York  Harbor  audits 
a^acent  waters. 
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In  change  of  the  impTovemeDt  of  the  harbors  at  WilmiDS- 
toD,  San  Diego,  and  Eedwood,  and  constmction  of  break- 
water at  San  Lnis  Obispo  Harbor,  Cal.  In  charge  of  ex- 
amination and  sarvey  for  establishment  of  breakwater  at 
San  Lais  Obispo  Harbor,  Cal.  In  cbam  of  preliminary 
examination  of  San  Bnenayentora  Harbor  and  San  Sim- 
eon Bay,  CsL;  Colorado  River  between  Camp  Mojave and 
£1  Dorado  Cafion,  and  between  Camp  Mojave  and  the 
boundary  line  between  Nevada  and  Utah  Terriiory,  Ariz. 
In  charge  of  removal  of  wreck  of  a  lighter  firom  channel 
of  Wilmington  Harbor,  Cal.  In  temporary  char^  of  the 
defensive  works. at  Alcatraz  Island,  at  Lime  Point,  Fort 
Winfield  Scott,  and  battery  at  Fort  Masou,  in  San  Fran- 
cisco Bay,  and  of  the  battery  at  San  Diego,  Cal.;  the 
improvement  of  Oakland  Harbor  and  of  Napa  River,  Cal.; 
survey  of  San  Francisco  Harbor,  San  Pablo  and  Snisun 
bays,  Strait  of  Carqninx,  and  months  of  San  Joaquin 
and  Sacramento  riven,  Cal.  Member  of  Boards  of  Engi- 
neer Officers  to  establish  the  harbor  lines  of  San  Francisco 
and  San  Dieso  harbors  and  atljaccnt  waters ;  and  on  the 
mining  ddbris  question  in  the  State  of  California,  etc. 

In  charge  of  the  Washington  Aqneduct ;  increasing  water 
supply  of  the  city  of  Washington,  and  the  erection  of 
fish-ways  at  Great  Falls  of  the  Potomac  River. 

In  charge  of  the  Louisville  and  Portland  Canal.  In  charge 
of  the  improvement  of  the  Falls  of  the  Ohio  River,  toe 
Indiana  Chute  Fall,  Ohio  River,  Wabash  River,  Ind.  and 
111.,  and  White  River,  ind.  In  temporanr  charge  of  the 
improvement  of  the  Tradewater  River,  Ky.  To  exercise 
supervision  over  the  construction  of  the  bridge  across  the 
Tradewater  River,  and  of  bridge  across  the  Ohio  River 
at  Louisville.  Ky.  Member  of  Boards  of  Engineer  Officers 
on  proposed  bridge  across  the  Ohio  River  at  Louisville, 
Ky. ;  on  improving  the  Ohio  River  below  Pittsburgh  by 
means  of  movable  dams ;  to  examine  and  report  upon  the 
bridge  now  being  constructed  across  the  Green  River 
below  Lock  No.  1 ;  and  on  improvement  of  Indiana  Chute 
and  the  Falls  of  the  Ohio  at  the  head  of  the  Louisville 
and  Portland  Canal. 

In  charge  of  the  improvement  of  the  Mississippi  River  from 
Minneapolis  to  Des  Moines  Rapids ;  the  Upper  Mississipni 
River,  and  Rock  Island  Rapids  and  Des  Moines  Rapids 
of  the  Mississippi  River.  In  charge  of  the  construction 
of  a  dry-dock  at  the  Des  Moines  Rapids  Canal ;  of  ice-har- 
bor at  Dubuque,  Iowa,  and  of  harbors  of  refuge  on 
Lake  Pepin  at  Stockholm,  Wis.,  and  Lake  City,  Minn.  In 
charge  of  operating  the  Des  Moines  Rapids  Canal  and  of 
operating  snag-boats  and  dredge-boats  on  Upper  Missis- 
sippi River.  In  charge  of  preliminary  examination  of  Mo- 
line  City  Harbor  and  Main  Slough,  Mississippi  River,  at 
Hamilton,  HL  In  charge  of  examination  and  survey  of 
the  Mississippi  River  at  Rock  Island  Rapids,  and  of  the 
Mississippi  Mver  at  and  near  the  head  of  Beaver  Island 
at  Clinton,  Iowa.  In  charge  of  the  work  in  connection 
with  the  Adams  Flume,  Mississippi  River.  To  supervise 
the  work  of  alteration  in  the  ponton  bridge  across  the 
Mississippi  River  at  Prairie  dn  Chien,  Wis.  Member  of 
Boards  of  Engineer  Officers  on  improving  the  Ohio  River 
below  Pittsburgh  by  means  of  movable  dams;  on  im- 
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provement  of  navigation  at  Rock  Island  Rapids,  Mis- 
sissippi Rirer ;  on  impioyement  of  Indiana  Ohnte  and 
the  Falls  of  the  Ohio  at  the  head  of  the  Loaisville  and 
Portland  Canal ;  to  establish  the  harbor  lines  in  Qoiocy 
Bay,  111. ;  and  on  bridge  across  the  Mississippi  River  at 
La  Crosse,  Wis.  Member  of  the  Missonri  River  CoDimis> 
sion  created  by  act  of  Congress  approved  July  5,  ldB4. 

In  charge  of  the  improvement  of  the  entrance  to  Galveston 
Harbor  and  of  the  harbor  at  Brazos  Santia^,  Tex.  In 
charge  of  the  improvement  of  ship  channel  m  Galveston 
Bay,  Pass  Cavallo,  Aransas  Pass  and  Bay  np  to  Rockport 
and  Corpns  Christi,  mouth  of  Braxos  River,  Buffalo  Bayoa, 
and  Trinity  River,  Tcj(.  In  charge  of  preliininary  exam- 
ination of  Rio  Grande  River  fVora  Embndo,  N.  Mex.,  to 
£1  Paso,  Tex. ;  for  removal  of  raft  on  Guadalupe  River; 
mouth  of  Caney  Creek  where  it  empties  into  Matafforda 
Bay ;  and  for  removal  of  bar  at  mouth  of  Cedar  Bsyoa 
where  it  empties  into  Galveston  Bay,  Texas.  In  charge 
of  survey  for  removal  of  bar  at  mouth  of  Cedar  Bayou 
where  it  empties  into  Galveston  Bay,  Tex.  Member  of 
Board  of  Engineer  Officers  on  proposed  bridge  acroei 
the  Mississippi  River  at  Memphis,  Tenn.  Member  of  the 
Mississippi  River  Commission  created  by  act  of  Cpngresi 
approvea  Juuo28,  1879.  Member  of  tbe  Missouri  Kiver 
Commission  created  by  Act  of  Congress  approved  July 
5,  1884.  On  duty  connected  with  the  Department  of  State 
at  El  Paso,  Tex.,  temporarily. 

Detached ;  Engineer  third  Light-house  District. 

In  charge  of  the  improvement  of  the  harbors  at  Frankfort, 
Manistee,  Pont  water,  White  River,  Muskegon,  Grand 
Haven,  Block  Lake,  Saugatuck,  South  ELaven,  St.  Joseph, 
and  Cbarlovoix,  and  entrance  to  Pine  Lake,  and  harbors 
of  refuge  at  Ludiogtou  and  Portage  Lake^  Mich.,  and 
harbor  at  Michigan  City,  lud.  In  charge  of  the  improve- 
ment of  St.  Joseph  River,  Mich.,  from  its  month  to  Ber- 
rien Springs.  In  charge  of  survey  of  Petoskey  Harbor, 
Micb.  Engineer  fourth,  ninth, and  eleventh  Light-bouse 
Districts. 

In  charge  of  the  improvement  of  the  Upper  and  Lower 
Columbia  and  Snake  rivers,  Oregon  and  Wash. ;  Willa- 
mette River  above  Portland,  and  Lower  Willamette 
River  below  PortaUd,  Orcgou ;  Cowllts  River,  Wash.,  and 
Yamhill  River,  Oregon.  In  charge  of  the  preliminarv  ex- 
amination of  Upper  Columbia  River  between  Wailnla 
and  British  Line,  and  of  North  Palonse  River,  Wash. 
In  charge  of  survey  of  Upper  Columbia  River  between 
Wallula  and  British  Line.  To  supervise  the  construction 
of  bridge  across  the  Snake  River,  near  Texas  Ferry, 
Wash.  Member  of  Board  of  Engineer  Officers  on  im- 
provement of  Coos  and  Yaquina  bays,  Oregon. 

In  charge  of  tbe  defensive  works  at  Forts  Morgan  and 
Gaines,  Ala.,  and  fort  on  Ship  Island,  Miss.  In  charge  of 
the  improvement  of  the  harbor  at  Mobile,  Ala.  In  charge 
of  the  improvement  of  the  rivers  Warrior  and  Black 
Warrior,  Ala. :  Pascagoula,  Pearl,  and  Noxubee,  Miss. ; 
Tombigbee,  Ala.  and  Miss.,  the  roadstead  leading  into 
Back  Bay  of  Biloxi  in  Mississippi  Sound,  channel  of  Bi- 
loxi  Bay,  and  Old  Town  Creek,  Miss.  In  charge  of  snr- 
vey  of  Tombigbee  River  from  Vienna,  Ala.,  to  Walker** 
Bridge,  Miss.  In  chaise  of  preliminary  examination  of 
Warrior  River  irom  Toscalooea  t6  Demopolia;  Sipw/ 
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River Irom  the  Tombigbee  River  at  Vienna  to  Texas,  Ala. ; 
Golf  Port  Harbor;  I^f  River  from  ito  mootb  to  month 
of  Bowie  Creek:  Chiokasahay  River  from  its  month  to 
Enterprise;  Bluff  Creek  from  its  month  to  the  head  of 
navigation ;  and  Tombigbee  River  between  Vienna  and 
Cotton  Gin,  Miss.  In  charge  of  preliminary  examination 
and  survey  of  Bogne  Chitta  River,  La.  To  exercise  su- 
pervision over  the  construction  of  bridge  across  Tombig- 
bee River  at  Waverly,  Miss. 

In  charge  of  the  improvement  of  the  Cbippewa  River  and 
protection  of  Yellow  Banks  on  the  same ;  of  the  Minne- 
sota and  St.  Croix  rivers,  and  the  Red  River  of  the  North ; 
of  the  Mississippi  River  above  the  Falls  of  St.  Anthony; 
of  the  Falls  of  St.  Anthony ;  oonstrnction  of  Meekers 
Island  look  and  dam,  and  lock  and  dam  at  Goose  Rapids 
on  Red  River  of  the  North.  In  charge  of  the  improve- 
ment of  the  Yellowstone  River,  Mont,  and  Dak.,  and 
the  Missouri  River  from  Sioux  City,  Iowa,  to  Fort  Benton, 
Mont.  In  charge  of  construction  and  improvement  of 
roads  and  bridges  in  Yellowstone  National  Park.  In 
charge  of  the  construction  of  reservoirs  at  headwaters 
of  the  Mississippi  River  and  its  tributaries.  In  charge 
of  the  examination  and  surveys  of  the  sources  of  the 
Mississippi^  St.  Croix,  Chippewa,  and  Wisconsin  rivers, 
with  the  view  to  ascertaining  the  practicability  and  cost 
of  croating  and  maintaining  reservoirs,  etc.  In  charge 
of  preliminary  examination  of  ice-harbor  at  or  near  Bis- 
marck, Upper  Missouri  River,  Dak.  To  exercise  super- 
vision over  construction  of  bridges  across  Red  River  of 
the  North  at  Alpha,  De  Mers,  and  Minnesota  avenues. 
Grand  Forks,  Das.  Member  of  Boards  of  Engineer  Of- 
ficers to  establish  the  harbor  lines  in  Marquette  Harbor; 
on  bridge  across  the  Detroit  River  at  Detroit,  Mich. ;  and 
(^  the  proposed  bridge  across  the  Ohio  River  between 
JeffeiBonviile,  Ind.,  and  Louisville,  Ky. 

Detached;  Engineer  Commissioner  of  the  District  of  Co- 
lumbia. 

Id  charge  of  the  improvement  of  harbors  at  Monroe, 
Mich.,  Toledo,  Port  Clinton,  Sandusky,  Vermillion, 
Huron,  Rocky  River,  Cleveland,  Fairport,  Ashtabula. 
Conneaut,  and  mouth  of  Black  River,  Ohio.  In  charge 
of  improvement  of  Ssndusky  River,  Ohio.  In  charge  of 
preliminary  examination  of  Monroe  Harbor,  Mich. ;  Con- 
neaut Harbor;  Co  wles  Creek  or  Geneva;  and  month  of 
Chagrin  River,  near  Willoughby,  Ohio.  In  charge  of 
water-level  observations  on  Lake  Erie.  In  charge  of  re- 
moval of  wreck  of  schooner  jQy  from  Ashtabula  Harbor, 
Ohio.  Member  of  Board  of  Engiuner  Officers  on  improve- 
ment of  Bbffalo  and  Erie  harbors.  Engineer  tenth  Light- 
house District. 

In  charge  of  the  improvement  of  the  rivers  Mississippi  and 
Missonri — removal  of  snags,  etc.;  Mississippi  River  be- 
tween the  mouths  of  the  Illinois  and  Ohio  nvers;  Osage 
and  Gasconade  rivers,  Mo.  In  charge  of  preliminary  ex- 
amination of  St.  Louis  Harbor,  Grand  River  and  Missouri 
River  at  Miami,  Mo.  In  charge  of  survey  of  Osage  River, 
with  a  view  to  constructing  k>cks  and  dams.  Mo.  To  exer- 
cise supervision  over  the  construction  of  bridge  across  the 
Mississippi  River  at  St.  Lonin,  Mo.  To  examine  and  re- 
port on  tae  question  of  tbo  water  snpply  lor  the  posit  of 
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NAME  AND  RANK. 


MAJOB8. 

(continued.) 


Milton  B.  Adams 


William  R.  Livermore 


DUTIES. 


Fort  D.  A.  Rnseell,  Wyo.  Member  of  Boards  of  Engi- 
neer Officers  1o  establish  the  harbor-lines  in  Qainoy  Bay, 
III.,  and  ou  bridge  across  the  Mississippi  River  at  La 
Crosse,  Wis. 
In  charge  of  the  defensive  works  at  Fort  Montcomeryi  N. 
Y.  In  charge  of  the  improvement  of  the  narbors  at 
Ogdensbargn,  on  the  river  St. Lawrence,  and  Pbi ttsborgh, 
Burlington,  and  Swanton;  of  the  channel  between  the 
islands  of  North  Hero  and  South  Hero,  and  construction 
of  breakwaters  at  Rouse's  Point  and  Gordon's  Landing 
on  Lake  Champlain.  In  charge  of  the  improvement  of 
Ticonderoga  and  Grass  rivers,  and  of  narrows  at  Lake 
Champlain,  N.  Y.^  and  Otter  Creek,  Vt.  In  charge  of 
preliminary  examination  for  exTension  on  north  end  of 
breakwater  at  Plattsbnrgh ;  Salmon  River  from  Fort  Cov- 
ington to  the  international  line;  shoals  between  the 
Sister  Islands  and  the  Cross-over  Light  in  St.  Lawrence 
River ;  Lake  George,  with  view  to  placing  buoys  andim- 

S roving  channel ;  Great  Chazy  River  from  its  month  to 
bamplain  Village,  N.  Y.;  and  Swanton  Harbor,  Vt.  In 
charge  of  survey  of  Salmon  and  Great  Chazy  rivers,  and 
of  shoals  betweeu  the  Sister  Islands  and  the  Crosa-over 
Light  in  St.  Lawrence,  N.  Y. 
In  temporary  charge  of  the  defensive  works  of  forts  at 
Clark's  Point,  Mass.,  Dutch  Island  and  Fort  Adams,  R.  L 
In  temporary  chnrge  of  the  improvement  of  the  harbors 
of  Nantucket,  Wood's  Holl,  Warcham,  Hyannis,  New 
Bedford,  and  Vineyard  Haven,  Mass.,  Newport  and  Block 
Island,  R.  I.,  and  Stoningteu,  Conn.  In  temporary  charge 
of  the  constroction  of  harbor  of  refuge  at  Wood's  HoIi, 
Mass.  In  temporary  charge  of  the  improvement  of  the 
rivers  Taunton,  Mass.,  Pawtucket,  Providence,  Warren, 
and  Pawcatuck,  and  Narragansett  Bay,  R.  I.,  and  Little 
Narragansett  Bay,  R.  I.  and  Conn.,  and  removal  of  Green 
Jacket  Shoal,  Providence  River,  R.  I.  lu  charge,  tem- 
porarily, of  preliminary  examination  of  Taunton  River; 
inner  and  outer  harbor  at  Edgartown,  Martha's  Vineyard; 
We<)tport  Harbor,  and  East  and  West  Branch  of  Westfiort 
River,  Mass.;  Fishing  Place  Cove  near  Seaconnet  Point, 
for  break  wat^T ;  cove  near  southeast  extremity  of  Coaster's 
Harbor  Island,  and  water-way  between  said  island  and 
Rhode  Island ;  entrance  to  Point  Judith  Pond  west  of 
Point  Judith,  for  harbor  of  refuge ;  coast  near  life- 
saving  station  to  East  Point  Judith,  for  breakwater; 
Greenwich  Bay  to  deepen  water  on  the  bar  at  Long 
Point;  and  for  a  survey  of  Narragansett  Bay  at  the 
month  of  Narrow  River,  for  breakwater,  R.  I.  In 
charge  of  survey  of  Martha's  Vineyard,  inner  and  outer 
harbor  at  Edgartown,  Mass.;  cove  near  southeast  ex- 
tremity of  Coaster's  Harbor  Island,  and  water-way  be- 
tween said  island  and  Rhode  Island ;  coast  near  life-sav- 
ing station.  East  Point  Judith,  with  a  view  tooonstroct- 
ing  a  breaKwater;  and  Narragansett  Bay  at  the  month 
of  Narrow  River,  R.  I.  In  charge  of  constmction  of 
draw  protection  at  the  bridge  across  Tannton  River, 
Somerset,  Mass.,  and  of  aids  to  navigation  through  draw 
of  Tiverton  Bridge,  Sakonnet  River.  R.  I.  lu  charge 
of  removal  of  wreck  of  schooner  Alma  from  Vin«vai<l 
Haven  Harbor,  and  of  wreck  of  schooner  Annie  E.  tiajfi 
from  Buzzard's  Bay,  Mass.    Member  of  Board  of  £o- 
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CbmrUia  E.  L-  B.  Davis. 


e  Khode  iMand  State  Board  of  Harbor 

imprDVement  of  Ilamboldt  Harbor  nod 
Large  of  the  iDipTovemeot  of  the  Sacra- 

, .,  Saa  Joaqnin,  and  Hokelumne  BiveiB, 

and  Potaluma  Ureoh,  Cal.  lu  charee  of  preltminaiy  bx- 
aniinatiOD  of  t^Dtranoe  and  inside  bars  loliead  of  navi- 
gation of  Eel  aoil  Klamalh  rivers,  Cal.;  and  theaeceaaity 
lot  the  eHtabliabmeat  and  mainteDaace  of  public  moor- 
inge  for  tbo  prolectioo  of  shippinji  in  the  open  and  ex- 
posed ports  on  tbe  nortbem  coast  of  California  at  Fort 
EoB»,  Fish's  Uill,  Fish  Rook,  Shelter  Cove,  Trinidad,  etc. 
Ueiober  of  Boards  of  Engineer  Officers  to  eetablish  tbo 
harbor  line*  of  San  Francisco  and  San  Dief^o  haibors  and 
adjacent  water* ;  and  to  examine  and  investigate  tbe 
mining  debris  question  in  tbe  State  of  California,  etc. 
Eneineer  twelfth  LiEbt-house  District. 
Detached ;  Engineer  urst  and  second  ligbt-honae  distriots. 
'  In  charge  of  the  defensive  works  at  Forta  Stevens,  Ore- 
gon, and  Canbj.  Wasb.  In  charge  ot  the  improvement 
of  ihe  canal  at  the  CHacndes,  Oregon,  month  of  the  Col- 
umbia River,  Oregon  and  Wash.;  of  tbe  rivers  Chehalis, 
Sksfflt,  Steliaqnainish,  Nootsack,  Snohomish,  and  Sno- 
qnnlmie,  Waab.  In  charge  of  water-saages  on  the  Cot- 
nmbia  River  from  Astoria  to  the  bar.  Id  chaise  of 
examination  and  survey  of  the  Colanbia  Hiver,  Oregon, 
Disbnraing  officer  of  Board  of  Engineer  Officers  on  oh- 
stmctioDB  to  navigation  iu  tbe  Columbia  River  at  The 
Daliea  and  Celilo  Falls,  and  at  Three  and  Ten  Mile 
Rapids.  Member  of  Boards  of  Engineer  Officers  on  im- 
provement of  Cooe  nnil  Taqnina  Bays,  Oregon,  and  to 
examine  and  inveatigate  the  mining  debris  qnestion  in 
the  State  of  California,  etc.  Engineer  thirteenth  Light- 
houBo  Dialrict. 
.  locbargeof  the ThirdDi  vision,  Office  of  tbe  Chief  of  Engi- 
ueera.     Member  of  the  Boardsof  Engineer  Officeta  on  im- 

CvemeutofCharleaton  Harbor,  S.  C,  for  improving  Cnm- 
land  Sonodand  Savannah  River,  below  Savannab,  Oa., 
and  on  obstructions  to  navigation  in  tbe  Colnmbia  River 
at  Tbe  Dalles  and  Celilo  Falls,  and  at  Tliree  and  Ten 
Mile  Rapids.  Al>sent  in  Europe  under  orders  f>oni  tbe 
Secretary  of  War. 

.    Detached ;  Engineer  Secretary  of  the  Ligbt-Hooie  Board. 

.  On  duty  in  Office  of  the  Chief  nfEnjcineers,  Ondntynnder 
the  direction  of  the  Ijecrotary  ofWar,  In  charge  of  tbo 
Third  Division,  Office  of  the  Chief  of  Engineers.  Mem- 
ber of  Board  of  Engineer  Officers  on  bridge  across  tbe 
Detroit  River  at  Detroit,  Mich. 

.  In  charge  of  the  improvement  of  the  harbors  at  Ashland, 
Wis..;  Ontonagon,  Esgle  IIar>>or,  Marqnette,  Manistirjiie, 
and  Cedar  River,  Mich. ;  Menomonee,  Oconto,  Pensau- 
kee.  Green  Bay,  Abnepfe,  Kowannee,  Two  Rivers,  Mani- 
towoc, Sheboygan,  and  Port  Wosliineton,  Milwaukee, 
Hacine,  and  Kenosha,  Wis.,  and  Wankegan,  III.  In 
charge  of  harbors  of  refoge  at  Milwaukee  Bay,  Wis. ;  at 
entrance  to  Stnrceon  Bay  Cannl,  Lake  Michigan,  and 
Grand  Harais,  Mich.  In  charge  of  the  impruvRment  of 
the  hverfl  Fox  and  Wisconsin,  Wis.  In  charge  of  pr.'liiu- 
insry  examination  of  Centreville Creek;  Racine  Harbor; 
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RANK  AND  NAME. 


MAJORS. 

(continued.) 


James  B.  Quinn. 


Daniel  W.  Lookwood.. 


DUTIES. 


CAPTAINS. 


Ernest  H.  Ruffner 


John  C.  Mallery. 
Clinton  B.  Sears. 

Thomas  Turtle  . . 


Kenosha  harhor  for  refnee ;  harbor  at  month  of  Fond  da 
Lao  River,  Lake  Winnebago ;  and  Oconto  and  Menomo- 
nee  harbors,  Wis.  In  charge  of  sorvey  of  harbor  at  mooUi 
of  Fond  dn  Lac  River,  in  Lake  Winnebago,  and  of  Me- 
nomonee  Harbor  from  the  waters  of  Green  Bay  to  N. 
Ludington  &  Co.'s  mill.  Wis.  In  charge  of  water-level 
observations  on  Lake  Superior.  In  charge  of  water-levd 
observations  on  Lake  Michigan.  In  charge  of  Ihe  estab- 
lishment and  mai  ntenance  ornarbor  lines  i  n  Portage  Lake, 
Mich.  Member  of  Board  of  Ensnneer  Officers  to  eetabliab 
the  harbor  lines  in  Marquette  Harbor,  Mich. 

In  charge  of  the  improvement  of  the  harbors  of  Dnintb, 
Grand  Marais,  Agate  Bay,  Minn.,  Superior  Bay  on  Lake 
Superior,  St.  Louis  Bay,  and  Ashland,  Wis.,  Ontonagon, 
Eagle  Harbor,  and  Marquette,  Mich.,  and  the  harbor  of 
refuge  at  Grand  Marais,  Mich.  In  charge  of  preliminary 
examination  at  Dulnth,  Minn.;  Black  River,  Lake  Su- 
perior, to  deepen  channel  and  for  breakwater,  Biich.  In 
charge  of  suivey  at  Dnlnth,  Minn.,  and  at  Minnesota 
Point,  at  Superior,  at  the  west  end  of  Lake  Superior. 
In  charge  of  water-level  observations  on  Lake  Superior. 
In  charge  of  the  establishment  and  maintenance  of  har- 
bor lines  in  Portage  Lake,  Mich .  To  exercise  supervision 
over  construction  of  bridge  across  the  St.  Louis  River 
between  the  States  of  Minnesota  and  Wisconsin.  Mem- 
ber of  Board  of  Engineer  Officers  to  establish  the  hariior 
lines  in  Marquette  Harbor,  Mich. 

In  charge  of  the  Improvement  of  Little  Kanawha,  Gn^an- 
dotte,  and  Bockhannon  rivers,  W.  Va.,  Big  Sandy  River, 
W.  Va.  and  Ky.;  of  the  Kentucky,  Tradewater,  Green, 
and  Barren  rivers;  and  of  Licking  Kiver  from  Farmers  to 
West  Liberty,  Ky.  In  charge  of  negotiations  for  the 
purchase  of  the  Green  and  Barren  i  i  ver  improvement,  Ky. 
lu  charge  of  preliminary  examinations  of  Big  Sandy  River 
from  Catlettsbnrgh  to  Pikeville,  on  Louisa  Fork,  and  to 
the  month  of  Pond  Creek  on  Tug  Fork,  Ky.  To  exercise 
supervision  over  the  construction  of  the  proposed  road  of 
the  CarroUton,  or  Lock  No.  1,  Turnpike  Company,  throosii 
the  laud  of  the  United  States  at  Lock  No.  1,  Kootncky 
River;  of  bridge  across  the  Tradewat( r  River;  and  of 
bridge  across  the  Kentucky  River  at  or  near  Tyrone,  Ky. 
Member  of  Boards  of  Engineer  Officers  on  proposed  bridge 
across  the  Ohio  River  at  Louisville,  Ky.;  and  to  examine 
and  report  noon  the  bridge  now  being  constructed  across 
the  Green  River,  below  I^k  No.  I. 


In  charge  of  the  improvement  of  the  Biissiseippi  River  be- 
tween Dcs  Moines  Rapids  and  the  month  of  the  Illinois 
River.  In  charge  of  preliminary  examination  of  Clarks- 
ville  Harbor,  Mo.  Member  of  Board  of  Engineer  Officers 
to  est^ibliHh  the  harbor  lines  in  Quincy  Bay,  III. 

Detached ;  Engineer  fifth  and  sixth  Lignt-house  districts. 

In  charge  of  tbe  Firet  and  Second  Divisions.  Office  of  the 
Chief  of  Engineers. 

In  charge  of  the  Fourth  and  Fifth  divisions,  office  of  the 
Chief  of  Engineers.  In  temporary  charge  of  the  defensive 
works  at  Forts  Carroll  and  McHenry,  Baltimore,  Md.; 
the  improvement  of  the  harbor  at  Baltimore,  Md. ;  tbe 
improvement  of  James  River,  Ya.,  and  New  River,  Va* 
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jftuley,  Oreat  Kanawha,  and  Elk  rivers, 
a  of  removal  of  nreck  of  soboouer  WaC- 
<oi  the  PatapACO  Rirer  aliovo  Fort  Car- 
roil.    HeiDDer  at  Board  of  Officers  ou  reviiiioa  of  blauk 
forma,  etc.,  uow  in  nse  in  the  Army,  and  for  the  prepara- 
tion of  the  "  Book  of  Forma,"  for  ieaiie. 
CommandiDg   Company  B,  Battalion  of    Enguieeni.      Id- 
Btmctor  in  Hilitaiy  Engineering  at  the  Engineer  School 
of  Application.    Member  of  Board  of  Engineer  OfBcerato 
report  apoa  the  "  Anto  Mobile  Controllable  Torpedo,"  of 
Ur.  J.  N.  H.  Patrick.     Detached ;  Engineer  Fourth  Light- 
boDae  Di atrial. 
In  charge  of  the  improvement  of  the  harbor*  at  Erie,  Pa., 
and  BnfTalo,  Wilaon,  Olcott,  Oak  Orchard,  and  Donkirk, 
N.  Y.     In  charge  of  improvement  of  Tonawanda  Harbor 
and  Niagara  River,  N.  Y.      In  charge  of  anrvey  of  the 
peuinaula  and  harbor  at  Erie,  Pa.     In  cliarge  of  the 

E reservation  and  protection  of  the  peninsnia  or  Presqne 
lie,  Erie  Harbor,  Pa.  Member  of  Board  of  Engineer 
Officers  on  improvement  of  Buffalo  aud  Erie  harbora. 

Secretary  and  diabnraing  officer  of  the  Mississippi  River 
Commiasion  created  by  act  of  Coagrese  approved  Jnne 
38,  1979.  Secretary  and  asnistant  to  the  constractinn 
oommittee  of  the  Mississippi  Eiver  Coinmiaeion,  and  dia- 
barsing  officer  for  vrorks  carried  on  by  the  Commission. 

On  sick  leave  of  absence.  Funiid  incapacitated  for  active 
servico  by  an  Army  Retiring  Board  and  granted  indefi- 
nite leave  of  abuenca  oa  account  of  disability. 

Detached  ;  Instructor  of  Engineering  at  the  United  States 
Infantry  and  Cavalry  School. 

In  cliarge  of  the  defensive  works  at  Porta  McBee,  Piokeua, 
and  Bacranoaa,  Fla.  In  charge  of  the  improvement  of 
Pen nacola  Harbor,  Fla.  In  charge  of  the  improvement 
of  the  rivers  Cooaa  and  Chattahoochee,  Ga.  aud  Ala., 
Ocmnleee,  Oconee,  Oostenaula,  Caoaawattee,  and  Flint, 
Ga.,  Cboctawbatcheo.  Escambi.i,  and  Conecnb,  Fla.  and 
Ala.,  Alabama,  Cabawba,  and  Tallapoosa,  Ala.,  Apo- 
lachieola  Rivet  and  Baj-,  and  La  Grange  Bayou,  Fla.  In 
charge  of  resurvey  of  uutor  and  inner  bars  at  Fenaacola, 
Fla.  lu  charge  of  preliminary  examination  of  the  Coosa 
River  for  locatiou  of  channel  from  the  rapids  at  We- 
tnmpka  to  connect  with  the  improveinents  above  the 
Ten  lalouds;  and  ChocCawlia tehee  Kirer,  Ala.;  S^iint 
Andrew's  Bay  ;  Chipoln  River  from  ita  month  to  Mari- 
aona,  and  to  Wowahitchka  and  the  "  Cut-off,"  and 
"  Lee's  Sloagh  "  ranniog  frooi  the  Apalochioola  River  to 
the  Cbipol^i  River,  Fla. ;  and  rock-reefa  at  Albany  and 
above,  Flint  River,  Ga.  lu  charge  of  removal  of  wreck 
of  ship  Bride  of  Lome  in  Penaacola  Harbor,  Fla.  Com- 
manding Compaoy  B,  Battalion  of  Engineers.  Instrnctor 
in  Military  Engineering  at  the  Engineer  School  of  Appli- 
cation. Member  of  General  Court-Martial  couvoned  at 
WiUots  Point,  N.  Y.,  on  May27,  ISB'J. 

In  charge  of  the  improvement  of  tlio  harbora  at  Milwaakee, 
Ra-iine,  and  Kenoeha.  Wis.,  Waukegan,  Chicago,  and 
Calumet,  lil,,  and  harbor  of  refuge  at  Milwaukee  Ba^, 
Wis.  In  charge  of  Iho  improvoiuont  of  tho  Foi,  Wis- 
consin, Illinois,  and  Calumet  rivcr.i.  In  charge  of  pre- 
liminary examination  of  Grand  Calnmot  liivitr,  Ind.  and 
111. ;  of  eurveyof  acooal-way  to  cooneat  Lake  Michigan 
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BANK  AND  NAME. 


CAPTAINS. 

(continued.) 


Joseph  n.  Willard 


Philip  M.  Price. 


Carl  F.  Palfrey. 


DUTIES. 


with  thA  Calamot  River  j^and  of  Berry  Lake,  lod.  In 
ckargo  of  survey  of  the  Hennepin  Canal.  In  charge  of 
the  location  of  the  Illinois  and  Mississippi  Canal.  In 
charge  of  water-level  observations  on  Lake  Michigan. 
Member  of  Boar<l  of  Engineer  Officers  on  improvenienC  of 
navigation  at  Rock  Island  Rapids,  Mississippi  River. 
Engineer  Officer,  Division  of  the  Missouri. 

In  charge  of  the  improvement  of  Tensas  River  acd  BimKi 
Macon,  La.,  Ouachita  and  Black  River  and  Bayou  Bar- 
tholomew in  La.  and  Ark.,  Little  River,  Bceiu  River, 
Bayous  D'Arbonne,  Ronclcway,  and  Vidal,  La. ;  Cypress 
Bayou,  La.  and  Tex. ;  Red  River,  La.  and  Ark.,  Oua- 
chita River  above  Camden,  Ark. ;  North  Fork  and  main 
river  of  the  Forked  Deer  River,  and  South  Forked  Deer 
River,  and  the  Big  Hatchie  River,  Tenn. ;  of  the  riven 
Big  Sunflower,  Yazoo,  Yallabusha,  Big  Black,  and  Talla- 
hatchie, and  Tchnla  Lake,  and  Steele's  Bayoo,  Miss.  In 
charge  of  preliminary  examination  of  Ouachita  River, 
La.  and  Ark., from  its  mouth  to  head  of  navigation; 
Bayou  Doreheat  from  Lake  Bistenau  to  the  Arkanm 
line.  La. ;  and  Bogue  Phalia,  Bliss.  In  charge  of  the 
water-gauges  on  the  Lower  Mississippi  River  and  its 
princi^ial  tributaries.  To  supervise  the  constmction  of 
the  bndge  across  Yazoo  River,  near  Greenwood,  Mim, 
and  across  Sunflower  River,  near  Johnsonville,  Miss., 
and  to  supervise  changes  and  alterations  in  the  bridge 
across  Big  Black  River  at  Allen's  Station,  Misa. 

Detached;  on  duty  at  the  Military  Academy  as  instructor 
of  Practical  Military  Engineering,  and  in  command  of 
Company  E,  Battalion  of  Engineers.  In  charge  of  water- 
works and  supply-line,  and  Acting  Signal  Officer  at  West 
Point,  N.  Y.  In  charge  of  the  erection  of  a  monument  at 
Washingt^on's  Heaaqnarters  at  Newbnrgh,  N.  Y.  Mem- 
ber of  General  Court- Martial  convened  at  West* Point, 
N.  Y ,  on  August  20,  1888.  In  charge  of  the  defensive 
works  at  Forts  McRee,  Pickens,  and  Barrancas,  Fla.  In 
charge  of  the  improvement  of  Pensacola  Harbor,  Fla. 
In  charge  of  the  improvement  of  the  rivers  Coosa  and 
Chattahoochee,  Ga.  and  Ala.,  Flint,  Ga..  Choctawhatcbee^ 
Escambia,  and  Conecuh,  Fla.  and  Ala.,  Alabama,  Ca- 
hawba,  and  Tallapoosa,  Ala..  Apalacbicola  River  and 
Bay,  and  La  Grange  Bayou,  Fla.  In  charge  of  survey  of 
the  Coosa  River  for  location  of  channel  from  the  rapids 
at  Wetumpka  to  connect  with  the  improvement  above 
the  Ten  Islands,  Ala.  In  charge  of  resurvey  of  outer 
and  inner  bars  at  Pensacola,  Fla. 

In  charge  of  the  defensive  works  at  Forts  Porter,  Niagara, 
and  Ontario,  N.  Y.  In  charge  of  the  improvement  of  the 
harbors  at  Charlotte,  Pultneyville,  Great  Sod  us,  LitUe 
Sodu9,  Oswego,  and  Sackett's  Harbor,  N.  Y.  In  charge  ^ 
revision  of  purveys  and  estimates  for  water-way  around 
Niagara  Falls,  N.  Y.  In  charge  of  preliminary  oxamins- 
tion  of  Black  River  from  Brown ville  to  Lake  Ontario; 
Cape  Viuceut  Harbor  for  breakwater;  harbor  <tf  refage 
at  Frontberg,  Lake  Ontario ;  Genesee  River,  south  <it 
the  harbor  and  above  the  village  of  Charlotte;  channel 
connecting  Irondequoit  Bay  with  Lake  Ontario  for  har- 
bor of  refuge ;  harbor  at  Troutbcrg ;  and  harhor,  month 
of  Salmon  Ui  ver,  Lake  Ontario,  N.Y.  In  charge  of  water- 
level  observations  on  Lake  Ontario. 
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UAIHL  A2n>  XAinc. 


CAPTAINS. 

(eon  tinned.) 
WmiMh  H.  Bixby 


Honry  8.T»ber, 


WiOiam  T.  Romell 


Tlioaims  W.  Symons. 
flndtbS.  JjtmBh 


DUTIES. 


In  charge  of  the  defensive  works  at  Forts  Maoon  and  Cas- 
•weU,  N.  C.  In  charge  of  the  improvement  of  Beaufort 
Harbor,  N.  C,  and  Georgetown  Harbor,  8.  C.  In  charge 
of  the  improvement  of  Cape  Fear  River  above  and  below 
Wilmington,  Roanoke,  Neuse,  Pamplico,  Tar,  Yadkin, 
Black,  Trent,  and  New  rivers,  and  Contentnia  or  Mocca- 
sin River,  and  inland  water-way  from  New  Berne  to  Bean- 
fort,  and  inland  water-way  between  Beaufort  Harbor  and 
New  River,  N.  C;  and  Santee,  Wateree,  Great  Pee  Dee, 
Waccamaw  and  Congaree  rivers,  and  Winyaw  Bay,S.  C. 
In  charge  of  preliminary  examination  of  Trent  River  to 
upper  Qnaker  Bridge;  l^^sbing,  Swift,  and  Mackey's 
creeks;  North  East  River  (Cape  Fear):  Shallotte  and 
White  Oak  rivers ;  water-way  between  New  River  and 
Swansborongh ;  Pasquotank  River  above  the  month  of 
Turner's  Cnt ;  Cape  Fear  River  from  Wilmington  to  the 
ocean;  Ooracoke Inlet;  andTarRiverfromTarboroughto 
Rocky  Mount,  N.  C;  and  Roanoke  River  between  Clarks- 
ville  and  Eaton  Falls,  Va,  In  charge  of  survey  of  Shal- 
lotte River,  N.  C.  In  charge  of  removal  of  wreck  of 
schooner  Laura  X,  in  Bogue  Sound,  N.  C.  To  exercise 
supervision  over  the  oonstniction  of  bridge  across  the 
Cape  Pear  River  at  Fayetteville,  N.  C.  Member  of  Board 
of  Engineer  Officers  on  further  improvement  of  the  har- 
bors of  St.  Augustine  and  Key  West,  Fla.,  and  to  estab- 
lish the  harbor  lines  of  Savannah  and  Brunswick  har- 
bors. 

In  charge  of  the  improvement  of  the  Arkansas  River— re- 
moval of  snags,  etc. ;  Arkansas  River  at  Pine  Blnff,  and 
of  rivers  White,  St.  Francis,  Red  above  Fulton,  Little 
Red  and  Petit  Jean,  Ark.,  Black,  Mo.  and  Ark. ;  Cache 
River,  Ark. ;  Little  Rirer  and  St.  Francis  River,  Mo. ; 
and  of  removal  of  rock  shoals  in  Fonrche  River,  Ark. 
In  charge  of  examination  of  Red  River  at  railroad  bridge, 
Fulton,  Ark.  To  supervise  the  construction  of  bridge 
across  the  Potean  River  in  the  Choctaw  Nation,  near 
Fort  Smith,  Ark. 

Commanding  Company  C,  Battalion  of  Engineers.  In- 
stonctor  in  Civil  and  Military  Engineering  at  the  Engi- 
neer School  of  Application. 

In  charge  of  Third  District  of  the  Missisaippi  River,  from 
mouth  of  White  River  to  Warrenton,  for  the  purpose  of 
improvement  and  the  construction  and  repair  of  levees, 
to  include  the  improvement  of  the  harbor  at  Vicksburg, 
Miss.  Member  of  Board  of  Engineer  Officers  on  building 
and  repair  of  levees  on  the  Mississippi  River.  In  tem- 
porary charge  of  First  District  of  the  Mississippi  River, 
from  Cairo  to  foot  of  Ishind  No.  40,  and  of  Second  District, 
fh)m  foot  of  Island  No.  40  to  month  of  White  River,  for 
the  purpose  of  Improvement  and  the  construction  and 
repair  of  levees.  ^  .  .. 

Detached ;  Assistant  to  the  Engineer  Commissioner  of  the 

District  of  Columbia.  ,,.    .    .     .  «•         ^ 

In  charge  of  First  District  of  the  Mississippi  River,  from 
Cairo  to  foot  of  Island  No.  40,  and  of  Second  Distnct,  from 
foot  of  Island  No.  40  to  mouth  of  White  River,  for  the 
purpose  of  improvement  and  the  constrnction  and  repair 
of  levees.  To  exercise  supervision  over  construction  of 
bridge  across  the  Mississippi  River  at  Memphis,  Tenu. 
Member  of  Board  of  Engineer  Officers  on  building  and 
repair  of  levees  on  the  Mississippi  River. 
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RANK  AND  NAMS. 


CAPTAINS. 

(oontinaed.) 


Dan  C.  KiDgman 


Eogene  Qriffin . 
Willard  Tonng 


William  M.  Black 


L.  Fisk. 


DUTIES. 


In  charge  of  Fourth  District  of  the  MiMiastppi  RiTcr,  from 
Warrenton  to  Head  of  the  PasseH,  for  the  purpose  of 
improvement  and  the  col st ruction  and  repair  of  levees, 
to  include  levees  and  special  work  on  the  river,  the  im- 

Srovement  of  the  harbor  at  Now  Orleans,  the  Mississippi 
liver  at  Natchez  and  Vidalia,  the  month  of  Red  River 
at  the  month  of  Bayoi^  Plaquemine,  and  the  recti ficaHon 
of  the  Red  and  Atchafalaya  rivers  at  month  of  Red  River. 
Memher  of  Board  of  Engineer  Officers  on  proposed  bridge 
across  the  Mississippi  River  at  Memphis,  Tenn.  Member 
of  Board  of  Engiueer  Officers  on  building  and  repair  of 
levees  on  the  Mississippi  River. 

On  temporary  duty  in  office  of  the  Chief  of  Engineers.  On 
leave  of  absence. 

In  charge  of  the  improvement  of  Tillamook  Bay  and  Bar, 
harbor  at  Yaqnina  Bay,  entrance  to  harbor  at  Coos  Bay, 
and  of  Umpqna  and  Coqnille  rivers,  Oregon.  In  charge 
of  preliminary  examination  of  8iaslaw  RiTer  and  B«r, 
Clackamas  and  Tualatin  rivers,  Nehalem  Bay  and  Bar, 
Young's  River  and  its  tributary,  Klasknine  River,  and 
Umpqna  River,  Oregon.  In  charge  of  survey  of  Siofiliv 
River  and  Bar,  Nehalem  Bay  and  Bar,  Yoang's  River  aod 
its  tributary,  Klaskninc  River,  and  Umpqna  River,  be- 
tween Scottsburgh  and  its  mouch,  Oregon.  In  tempo- 
rary charge  of  the  improvement  of  the  Upper  and  Lower 
Columbia  and  Snake  rivers,  Oregon  ana  Wash.,  Willa- 
mette River  above  Port  land,  and  Lower  Willamette  River 
below  Portland,  Oregon,  Cowlitz  River,  Wash.,  Yambill 
River,  Oregon,  and  Lower  Clearwater  River,  Idaho. 

In  charge  of  the  defensive  wotks  at  Forts  Marion  and  Tay- 
lor, Fla.    In  charge  of  the  improvement  of  the  harbors  at 
Key  West,  including  entrance  thereto,  Tampa  Bay,  Cedar 
Keys,  and  St.  Augustine,  Fla.    In  charge  of  the  improve- 
ment of  the  St.  John's  River  (at  channel  over  bar  at 
mouth,  and  Upper  8c.  John's  River),  Volusia  Bar,  Caloosa- 
hatchee,  Manatee,  Withlacoochee,  Suwanee,  and  Pease 
rivers,  Fla.    In  charge  of  examination  and  survey  of  en- 
trance to  harbor  at  Kev  West,  Fla.    In  charge  of  pre- 
liminary examination  of  St.  Mark's,  Homosassa,  Crystal 
and  Alafia  rivers  and  bars  at  their  mouths ;  Oclawaba 
River,  from  its  month  to  Lake  Griffin ;  Sarasota  Bay ;  and 
the  channel  between  Tampa  Bay  and  Old  Tampa  Bay, 
Fla.    In  charge  of  survey  of  8arasot«  Bay.  Fla.    In  charge 
of  removal  of  wrecksof  Tranaporty  Maple  Leaf,  and  Ger- 
man brig  from  St.  John's  River,  between  its  month  sod 
Lake  George. 

In  charge  of  the  defensive  works  of  Forts  Jefferson  and 
Taylor,  Fla.,  and  Jackson,  St.  Philip,  Livingston,  Pil^Cf 
Macomb,  Tower  Dupr6,  Battery  Bienvenue,  and  tower 
at  Proctorsville,  La.  In  charge  of  the  improvement  of  the 
Amite,  Tangipahoa,  Tickfaw,  Tchefnncte,  Boene  Falia, 
and  Calcasieu  rivers,  bayons  Tjerrebonne,  Teche,  Bladt^ 
and  Courtableau,  and  Calcasieu  Pass,  La.  Sabine  Pass, 
Blue  Duck  Bar,  and  Neches  River,  Tex.,  and  Sabino 
River,  La.  and  Tex.,  Bayou  Plaquemine,  La.,  and  of  re- 
moval of  obstructions  in  Bayou  La  Fourche,  La.  lo 
charge  of  connecting  Bayou  Teche  with  Grand  Lake  st 
Charenton,  La.  In  charge  of  preliminary  examination 
of  Bayou  Teche,  from  mouth  to  St.  Martinsville;  Ateh- 
afalaya  River,  from  Berwick's  Bay  to  Gulf  of  Mexico; 
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KAinc  Aia>  X. 


CAPTAIJfB. 

(ocHltiuQed.) 


Soloaum  W,  Roeaaler 


Oeorise  McC.  Derby. 


DUTIES. 


month  and  passes  of  Calcasiea  River;  Bayon  Terre- 
bonne, for  continuing  dredging  three  utiles  above  Honma; 
harbor  of  Baton  Roage ;  Tangipahoa  River ;  Tcbefuncte 
and  Bogue  Falia ;  Bayon  Cbitta;  Bayou  des  GlaineH.  with 
a  view  to  establishing  locks;  Bayou  St.  John,  froni  bead 
of  navigation  to  Lako  Pontchartraiu ;  Bayon  La  Fonrcbe, 
from  Donaldsonville  to  Gulf ;  Amite  River ;  Ba^ on  Man- 
chac;  Bayon  Teche,  with  a  view  to  putting  in  looks; 
Tickfaw  River,  La. ;  and  bayous  Terrebonne  and  Black, 
with  the  view  of  opening  a  sborter  water-way  between 
Mississippi  River  and  Berwick's  Bay,  Tex.  and  Mex. 
In  charge  of  removal  of  wreck  of  ship  He  Marthe  and 
Yallette  Dry  Dock  in  Mississippi  River  at  New  Orleans. 
La.  To  report  upon  the  depth  and  width  of  a  channel 
secured  and  maintained  by  Jetties  constructed  by  James 
B.  Eads  at  the  mouth  of  the  MissisHippi  River.  Engi- 
neer seventh  and  eighth  Light-house  districts. 

Commanding  Company  A^  Batt  lion  of  Engineers.  In- 
structor in  submarine  mining  at  the  Engineer  School  of 
Application.  Member  of  Board  of  Engineer  officers  to 
report  upon  the  **  An  to-Mobile  Controllable  Torpedo"  of 
Mr.  J.  N.  H.  Patrick. 

In  charge  of  the  improvement  of  Keyport  Harbor.  In 
charge  of  the  improvement  of  the  rivers  Shrewsbury, 
Rahway,  Elizabeth,  Manasquan,  South,  Raritan,  and 
Passaic  above  and  below  Newark,  and  Woodbridge, 
Cheesequakes,  and  Mattawan  creeks,  N.  J.  In  charge 
of  survey  of  the  Staten  Island  shore  and  Arthur  Kill  near 
Staten  luand  Bridge,  N.  T.  and  N.  J.  In  charge  of  pre- 
liminary examination  of  East  Rockaway  Creek,  Loog 
Island,  N.  Y. ;  Wappinger's  Creek,  from  Wappingcr^s 
Falls  to  its  month ;  Tarry  town  Harbor ;  for  a  shlp-chaunel 
between  Jersey  City  and  Ellis  Island ;  and  of  the  East 
River,  with  a  view  to  the  removal  of  a  ledge  of  rocks 
from  the  foot  of  Broome  street  to  the  foot  of  Twenty- third 
street,  in  New  York  City,  N.  Y.  In  temporary  charge  of 
the  defensive  works  at  Fort  Sandy  Hook,  N.  J .,  and  Fort 
Hamilton,  N.  Y.  In  temporary  charge  of  the  improve- 
ment of  the  harbors  of  New  York,  Rondout,  and  Sanger- 
ties,  N.  Y.  In  temporary  charge  of  the  improvement  of 
Arthur  Kill  between  Staten  Island  and  the  New  Jersey 
shore,  N.  Y.  and  N.  J.    In  temporary  charge  of  the  im- 

Erovement  of  the  Hudson  and  Harlem  rivers  and  Shcops- 
ead  and  Canarsie  bays,  N.  Y. ;  Raritan  Bay,  N.  J. ; 
channel  in  Qowanus  Bay  and  Buttermilk  Channel ;  chan- 
nel between  Staten  Island  and  New  Jersey,  and  deepen- 
ing Gedney's  Channel,  and  Newtown  Creek  and  Sumpa- 
wanus  Inlet,  N.  Y.  In  temporary  charge  of  Hackeusack 
River  from  the  lower  bridge  at  the  town  of  Hackensack 
to  the  Erie  Railway  Bridge,  N.  J.  In  temporary  charge 
of  the  removal  of  obstructions  in  East  River  and  Hell 
Gate,  N.  Y.  To  exercise,  temporarily,  supervision  over 
construction  of  proposed  bridge  across  the  East  River 
between  the  city  of  New  York  and  Long  Island.  Mem- 
ber of  Board  of  Engineer  Officers  on  improvement  of 
Buffalo  and  Erie  harbors.  Detachetl;  on  duty  at  the 
Military  Academy  as  instructor  of  practical  military  en- 
gineering, and  in  command  of  Company  E,  Battalion  of 
Ensineers.  In  charge  of  water- works  an<l  supply  line, 
and  acting  signal  officer  at  West  Point,  N.  Y.    In  charge 
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RANK  AND  NAMB. 


CAPTAINS. 

(coDtioaed.) 


Frederic  V.  Abbot 


Thomas  L.  Casey. 


FIRST  LIlCUTBNANTS. 


Theodore  A.  Binp^ham. 


Cariis  McD.  Townsend 


Qostay  J.  Fiubefrcr 


DUTIKS. 


of  the  erection  of  a  moiratnent  at  Washin^oii's  Head- 
quarters at  Newburgby  N.  T.  In  temporary  (^mmaDd  of 
ordnance  detachment  at  the  Military  Academy.  Presi- 
dent of  General  Court-Martial  convened  at  West  Point  on 
January  28, 1889. 

Detached ;  assistant  to  the  Engineer  Commissioner  of  the 
District  of  Colombia. 

In  charge  of  the  defensiye  works  at  Forts  Moultrie,  Sam- 
ter,  and  Johnson,  and  Castle  pinokney,  8.  C.     In  charge 
of  the  improvement  of  the  harbor  at  Charlestoo,  S.  C.; 
in  charge  of  (he  improvement  of  Lumber  River,  N.  C; 
Mingo  Creek  or  River ;  Clark  Creek  or  River ;  of  the  Ash- 
ley, Edisto,  Salkiehatchie,  Little  Pee  Dee,  Great  Pee  Dee, 
San  tee,  Wateree,  and  Congaree  rivers  and  Wappoo  Cot, 
8.  C. ;  and  Waccamaw  River,  N.  C.  and  8.  C.     In  charge 
of  preliminary  examination  of  Broad  and  Salacia  River 
above  Colombia;  Beaufort  River  from  three  miles  south 
of  Beaufort  through  to  Coosaw  River;  Ashepoo  River 
from  the  Charleston  and  Savannah  Railroad  Bridge,  6 
miles  down  the  river ;  to  connect  North  and  South  EUisto 
rivers  by  St.  Pierre  River  and  South  Creek ;  Owendaw 
and  Wando  rivers,  and  other  waters  and  water-routes 
connecting  Bull's  Bay  and  the  harbor  of  Charleston ; 
Socastee  Creek  ftt>m  its  entrance  into  Waccamaw  River 
to  the  bridge  at  Socastee ;  aud  Combahee  River,  8.  C 
In  charge  of  survey  of  Beaufort  River,  from  a  point  three 
miles  south  of  the  town  of  Beaufort  through  to  Coosaw 
River,  with  view  to  its  improvement,  especially  at  Brick- 
yard, and  of  Owendaw  and  Wando  rivers,  aud  other 
waters  and  water-routes  connecting  Bull's  Bay  and  the 
harbor  oi  Charleston,  8.  C. 

On  duty  under  the  immediate  orders  of  Major  Livermore. 
In  charge  of  the  improvement  of  Keyport  Harbor,  N.  J. 
In  charge  of  the  improvement  of  Arthur  Kill  between 
Staten  Island  and  the  New  Jersey  shore,  N.  Y.  and  N.  J. 
In  charge  of  the  improvement  of  the  rivers  Shrewsbury, 
Rah  way,  Elizabeth,  South,  Raritan,  and  Passaic  above 
and  below  Newark,  N.  J. ;  Sheepshead  andCanarsio  bays, 
and  Sumpawanns  Inlet,  N.  Y.;  and  channel  between 
Staten  Island  and  New  Jersey.  In  charge  of  survey  of 
Hackensack  River  from  the  lower  bridge  at  the  town  of 
Haokensack  to  the  Erie  Railway  Bridge,  N.  J. 


Detached ;  secretary  and  disbursing  officer  of  the  Missouri 
River  Commission,  created  by  act  of  Congress  approved 
July  5,  1884. 

On  duty  under  the  immediate  orders  of  Major  Lydecker. 
On  duty  under  the  immediate  orders  of  Colonel  Wilson, 
in  connection  with  the  Washington  Aqueduct  and  the 
water  supply  of  the  District  of  Columbia. 

Detached ;  on  duty  at  the  Military  Academy  as  Assistant 
Prof\Bssor  of  Civil  and  Military  Engineering.  On  duty 
under  the  immediate  orders  of  Colonel  Criiighill.  In 
charge  of  the  improvement  of  the  harbor  at  Norfo)k  and 
the  approach  to  Norfolk  Harbor  and  the  United  Stales 
Navy- Yard,  Va.  In  charge  of  the  improvement  of  the 
Appomattox  and  Nansemond  rivers,  including  mouths  of 
Bennett's  and  Chuckatnck  creeks,  Va. :  Currituck  Sound, 
Coanjok  Bay  and  North  River  Bar,  N.  C.    In  charge  of 
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RAKK   AKI>   NAMK. 


nK8T  UKUTBNANT8. 

(eootinued.) 


Mertia  M.  Carter 


George  W.  Ooeihale 


JohnMillia.. 
MmBiaaie. 


Harry  F.  Hodges' 


JjMBet  O.  Warren 


Bdward  Barr 

Uamikg  H.  Beach 


PUTIES. 


preliminary  examination  of  Hampton  Creek  and  Bar; 
Hospital  Point  and  Chnckatnok  and  Bennett's  creeks, 
Va.  In  charge  of  removal  of  wreck  of  bark  E,  L.  Fei- 
Hmgill,  in  Chesapeake  Bay,  in  main  ship-channel  to  Nor- 
folk, Ya.  Member  of  Board  of  Engineer  Officers  to  estab- 
lish the  harbor  lines  of  Norfolk  and  Portsmouth  har- 
bors and  their  adjacent  waters. 

In  charge  of  the  defensive  works  at  Forts  Oglethorpe  and 
Pulaski,  Qa..  and  Clinch,  Fla.  In  charge  of  the  improve- 
ment of  the  harbors  at  Savannah  and  Brunswick,  6a.  In 
charge  of  the  improvement  of  Cnmberland  Sound,  Ga. 
and  Fla.,  Savannah,  Altamaha,  Ocmnlgee,  and  Oconee 
RivM^  Jekyl  Creek,  and  Romerly  Marsh,  (la.  In  charge 
of  resurvey  of  Oemulgee  River,  6a.,  and  of  preliminary 
examination  of  Savannah  River  above  Augusta,  and  be- 
tween Augosta  and  Andenonville ;  Oconee  River,  Ga. ; 
and  Savannah  River,  as  to  tbe  damage  to  the  Vernezobie 
Freshet  Bank  in  1867,  S.  C.  In  charge  of  survey  of  Sa- 
vannah River  above  Augusta,  and  between  Augusta  and 
Andersonville ;  and  of  Oconee  and  Ocmnlgee  nvers,  Ga. 
To  exercise  su(>ervision  over  the  constructiou  of  bridge 
across  the  Oconee  River  at  or  near  Dublin,  Ga.  Member 
of  Boards  of  Engineer  Officers  to  establish  the  harbor 
lines  of  Savannah  and  Brunswick  harbors. 

Detached ;  on  duty  at  tbe  Military  Academy  in  Department 
of  Civil  and  Military  Engineering;  and  as  Assistant  Pro- 
fessor of  Civil  and  Military  Engineering. 

Detached ;  on  Light-house  duty  under  the  immediate  orders 
of  Mi^or  Heap. 

Detached;  on  anty  as  Assistant  Instructor  of  Practical 
Military  Engineering  at  tbe  Military  Academy,  and  with 
Company  E,  Battalion  of  Engineers.  Officer  in  charge  of 
Post  Sohools  and  Recruiting  Officer  for  Company  E,  Bat- 
talion of  Engineers.  In  temporary  command  of  Company 
E,  Battallion  of  Engineers.  Member  of  General  Conrt- 
Martial  convened  at  West  Point  on  May  24,  1889. 

On  duty  under  the  immediate  orders  of  Colonel  Poe.  De- 
tached ;  on  duty  at  the  Military  Academy  in  Department 
of  Civil  and  Military  Engineering. 

A^Jnti^nt  and  Treasurer  of  the  Battalion  of  Engineers  and 
Post  of  Willets  Point,  and  Signal  Officer  and  Recruiting 
Officer,  Post  of  Willets  Point.  Commanding  Company  D, 
Battalion  of  Engineers.  Inspector  of  small-arms  practice, 
Battalion  of  EngineerH.  In  charge  of  property  pertaining 
to  the  Library  of  the  Engineer  School  of  Application. 
Member  of  General  Court  Martial  couvened  at  Willets 
Point  on  May  27,  1889. 

On  daty  under  the  immediate  orders  of  Major  Handbury. 

On  duty  under  the  immediate  orders  of  Lieutenant-Colonel 
Merrill.  In  temporary  charge  of  tbe  improvement  of  the 
Ohio  River,  Monongahela  River,  W.  Va.,  Allegheny 
River,  Pa.,  and  of  the  Muskingum  River,  Ohio;  of  the 
construction  of  harbor  of  refuge  at  lUQUth  of  the  Muskin- 
gum River,  and  of  a  dam  at  Kerr's  Island,  Pa.  To  ex- 
ercise supervision,  temporarily,  over  the  construction 
of  bridges  across  Ohio  River  at  Cairo;  between  Cin- 
omnati  and  Newport;  between  Wheeling,  W.  Va.,  and 
Martin's  Ferry,  Ohio;  near  the  month  of  Cork's  Run, 
in  Allegheny  County,  Pa.,  and  over  Muskingum  River, 
at  Stockport,  Ohio.    Member  and  Disbursing  Officer  of 
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RANK  AND  NAME. 


FIRST  LIEUTENANTS. 

(coDtinoed.) 


Qrahani  D.  Fitch 


Eugene  J.  Spencer. 


G^rge  A.  Zinn 


William  C.  Langfitt 
Henry  E.  Waterman 
Irving  Hale 


James  C.  San  ford 


Hiram  M.  Chittenden. 


Cassins  E.  Gillette 


David  DnB.  Gaillard 
Harry  Taylor 


William  L.  Sibert  ., 


Joseph  E.  Knhn 


William  E.  Craighill 


DUTIES. 


Commission  to  mn  and  mark  the  boundary  lines  be- 
tween a  portion  of  the  Indian  Territory  and  the  State  of 
Texas. 

On  duty  under  the  immediate  orders  of  Captain  Maiaball. 
On  duty  under  the  immediate  orders  of  Major  Davis. 

Detached ;  on  duty  at  the  Military  Academy  in  Depart- 
nient  of  Chemistry,  Mineralogy,  and  Geology.  Member 
of  General. Conrts-Martial  convened  at  West  Point,  on 
August  20,  1H88,  and  January  28,  ld89. 

On  duty  under  the  immediate  orders  of  Migor  Ernst.  Q.  M. 
Battalion  of  Engineers.  A.  A.  Q.  M.,  and  A.  C.  S.,  Post 
of  Willets  Point.  Instructor  iu  Military  Photography 
at  the  Engineer  School  of  Application.  Member  of  Gen- 
eral Court-Martial  convened  at  Willets  Poiut  on  "UBy 
27,  18H9. 

Det-ached ;  Engineer  Officer  Department  of  the  Colombia. 
On  duty  under  the  immediate  orders  of  Major  Ernst. 

On  duty  under  the  immediate  orders  of  Lieu  ten  ant-Colonel 
Barlow.    On  sick  leave  of  absence. 

Q.  M.  Battalion  of  Engineers.  A.  A.  Q.  M.,  and  A.  C.  8.i 
Post  of  Willeto  Point.  Instructor  in  Militory  Pbotoc- 
raphy  at  the  Engineer  School  of  Application.  Member 
of  Board  of  Engineer  Officers  to  report  upon  the  '*  An  to- 
Mobile  Controllable  Torpedo"  of  Mr.  J.  N.  H.  Patrick. 
Detached ;  on  duty  at  the  Military  Academy  in  Depart- 
ment of  Civil  and  Military  Engineering.  On  temporary 
duty  with  Company  £,  Battalion  of  Engineers,  for  target 
practice. 

On  duty  under  the  immediate  orders  of  Lieutenant-Colonel 
Houston.  Detached;  Military  Attach^  to  the  United 
States  Legations  at  London,  Paris,  Berlin,  and  St.  Peters- 
burg. 

Detached';  Engineer  Officer  Department  of  the  Platicw 
Detached ;  in  charge  of  the  improvement  of  the  Miasoori 
River  from  Sioux  City,  Iowa,  to  Fort  Benton,  Mont., 
under  the  orders  of  the  Missouri  River  Commission. 

On  duty  under  the  immediate  orders  of  Lientenant-Colonei 
Merrill.  Recorder  of  Board  of  Engineer  Officers  on  V*^ 
posed  bridge  across  the  Mississipi  River  at  MempniSy 
Tenn. 

On  duty  under  the  immediate  orders  of  Captain  Black. 

On  duty  under  the  immediate  orders  of  Captain  Bizby. 
Detached ;  on  duty  at  the  Military  Academy  in  the  De- 
partment of  Mathematics.  On  duty  under  the  immediate 
orders  of  Lieatenant-Colonel  Gillespie. 

On  duty  under  the  immediate  orders  of  Mi^or  Lockwood. 
Recorder  of  Board  of  Engineer  Officers  on  the  proposed 
bridge  across  the  Ohio  River  at  Louisville,  Ky.  Member 
Board  of  Engineer  Officers  to  examine  and  report  upon 
the  bridge  now  being  constructed  across  the  Green  River 
below  Lock  No.  1. 

On  duty  under  the  immediate  orders  of  Lieutenant-Col- 
onel Mansfield.  On  duty  under  the  immediate  orders  of 
Mi^or  Ludlow. 

On  duty  under  the  immediate  orders  of  Colonel  Poe.  Oa 
temporary  duty  under  the  immediate  ovders  of  Colonel 
CraighilL  On  duty  under  the  immediate  orders  of  M%|or 
Allen. 
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SAXC  AND  NAME. 


FIBST  LIEUTBNANT8. 

(continued.) 
Heniy  C.  Newcomer 


ncooND  usuTKXAirrs. 

Hiaon  H.  Patrick 

ChArics  8.  Rich6 


TbomasH.  Rees... 
Cbwka  L.  Potter. 


Pnocis  E.  Sbank 


JaoMtJ.Heyler 


/ 


Eogwie  W.  Vin  C.  Lacas 


Hemj  J^nej 


Cbaritt  H.  McKiMtry 
WiniafflV.JndaoD 


C.  8.  A0KNT8.* 


a  T,  Abert. 


DUTIES. 


Commanding  Company  C,  Battalion  of  Engineers,  tempo- 
rarily. On  daty  with  Company  C,  Battalion  of  Engi- 
neers. Under  instmotion  at  the  Engineer  School  of  Ap- 
plication. Assistant  instructor  in  submarine  mining  at 
the  Engineer  School  of  Application.  Member  of  General 
Conrt-Martial  convened'  at  Willets  Point  on  May  27, 
1889. 


On  dnty  with  Company  A,  Battalion  of  Engineers.  Under 
instmction  at  the  Euj^ineer  School  of  Application. 

On  duty  with  Company  B,  Battalion  of  Engineers.  Under 
instmction  at  the  Engineer  School  of  Application.  On 
dnty  under  the  immediate  orders  of  Colonel  Poe. 

On  duty  with  Compa'  y  A,  Battalion  of  Eugineers.  Under 
instruction  at  the  Eugineer  School  of  Application. 

On  duty  with  Company  C,  Battalion  of  Engineers.  Range 
Officer,  Post  of  Willets  Point,  N.  Y.  Under  instmction 
at  the  Engineer  School  of  Application.  Member  of  Gen- 
eral Conrt-Martial  convened  at  Willets  Point  on  May 
27,  11-89. 

On  anty  with  Company  B,  Battalion  of  Engineers.  Acting 
ordnance  officer,  poet  of  Willets  Point,  N.  Y.  Under  in- 
struction at  the  Engineer  School  of  Application.  Mem- 
ber of  (General  Conrt-Martial  convened  at  Willets  Point 
on  May  27, 1889. 

On  dnty  with  Company  C,  Battalion  of  Engineers.  Under 
instmction  at  the  Engineer  School  of  Application  On 
duty  under  the  inmicdiate  orders  of  Major  Benyaurd. 

On  duty  with  Company  A,  Battalion  of  Eugineers.  Under 
instmction  at  the  Engineer  School  of  Application.  Mem- 
ber of  General  Court- Martial  convened  at  Willets  Point 
on  Mav  27,  1889. 

On  duty  with  Company  B,  Battalion  of  Engineers.  In 
charge  of  Post  Canteen,  post  of  Willetts  Point,  N.  Y. 
Under  instmction  at  the  Engineer  School  of  Applica- 
tion. Judge  Advocate  of  General  Conrt-Martial  con- 
vened at  Willeta  Point  on  May  27,  1889. 

On  duty  with  Compjuy  C,  Battalion  of  Engineers.  Under 
instmotion  at  the  Engineer  School  of  Application. 

On  dnty  with  Company  A,  Battalion  of  Engineers.  Under 
instmction  at  the  Engineer  School  of  Application. 

In  charge  of  the  improvement  of  the  harbor  at  Breton  Bay, 
Leonardtown,  and  at  entrance  of  St.  Jerome's  Creek,  Md. 
In  charge  of  the  improvement  of  the  Patuxent  River, 
Md. ;  of  the  rivers  Rappahannock,  Chickahomiuy,  Mat- 
taponi,  Totosky,  York,  Pamnnkey,  and  Staanton,  Va. ; 
R<Minoke  and  French  Broad,  N.  C,  and  Dan,  Va.  and  N. 
C. ;  of  channel  in  Potomac  River  through  flats  in  front 
of  landing  at  Mount  Vernon,  and  of  Neabsco,  Nomini,and 
Urbana  creeks,  Va.  In  charge  of  the  preliminary  exam- 
ination of  Ware  River,  Va. ;  Quantico,  Occoquan.  Acqnia, 
Chickahomiuy,  and  Hull  creeks;  and  Hunting  Creek,  at 
its  mouth;  Machadoc  River;  and  the  channel  crossing 
the  Potomac  from  Alexandria  to  the  Maryland  side,  Va. 
In  oharso  of  survey  of  Chickahomiuy  River,  Occonuan 
and  Aquia  creeks,  Va.  In  charge  of  the  removal  of  three 
wrecks  from  Mattaponi  River,  and  of  removal  of  wreck 
of  barge  uImIcm,  from  the  Pamnnkey  River,  Va. 
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RANK  A19D  SAUK, 


U.  8.  AGRNTS. 
(CODtiDOed.) 


William  F.  SmftU 

Major  of  Eugineerif 
U,  8,  A.,  Retired. 


U.  S.  CIVIL  EKGINBKR. 

M.Meigs 


DUTIBS. 


Id  charge  of  the  improvement  of  the  harbors  at  WilmiDf- 
tc»Dy  Del.,  atd  at  Cambridge,  Md.,  and  ice-harbor  at  New 
Castle,  Pel.  Id  charge  of  the  improvement  of  the  Maarioe 
River,  N.  J.,  Broadkiln,  Indian,  Nantiooke,  and  St.  Jones 
rivers,  Dock,  Mispiilion,  and  Broad  creeks,  Del.,  Susqoe- 
hanna  River  above  and  below  Havre  de  Grace ;  of  the 
Chester, Wicomico.  Choptank,  and  Pocomoke  riv^s,  Cor- 
sica Creek,  of  Fairlee  Creek  and  Inlet,  upper  thoroughikri 
at  Dell's  Island,  Md.^nd  inliuid  water-way  from  Chineo- 
teague  Bay,  ¥a.,  to  Delaware  Bay  at  or  near  Lewes,  Del. 
In  ohaige  of  preliminary  examination  of  Nanticoke  River 
iirom  Seaforth  to  Concord;  MaLon  River;  Prime  Hook 
aod  Appoqninimink  creeks,  DeL;  Wioomico,  Northeast, 
Manokin,  Warwick,   Wetypkin,  Sontheast,  La  Trapne, 
Tuckahoe,  Sassafras,  and  Elk  rivers,  Chester  River  be- 
tween Crnmpton  and  Jones'  Landing ;  and  Still  Pond 
Harbor,  Md. ;  Onancock  Harbor;  Occobannock  Crsek; 
harbor  of  Cape  Charles  City  and  approaches  by  Cbenton 
lolet :  Chiucoteagne  Inlet  for  purposes  of  a  breakwater; 
and  Nassowaddox  River,  Va.    In  charge  of  survey  of 
Onancock  Harlior  and  Chincote^gue  Inlet,  Va. ;  Wieom- 
ico,  Elk.  and  Northeast  rivers,  and  Chester  River  be- 
tween Crnmpton  and  Jones'  Landing,  Md. ;  and  Appo- 
qninimink Creek,  Del.    In  charge  of  removal  of  wreck  oi 
pnngy  Eva  Hemingway  from  Choptank  Rive^  near  en- 
trance to  Cambridge  Harbor ;  and  of  wreck  of  schooner 
Two  Broihere  from  Cambridge  Harbor,  Md. 

On  duty  under  the  immediate  orders  of  M^or  Mackeoiie. 


».  - 


LA.^VS 


AFFBCTINO 


HE  CORPS  OF  ENGINEERS,  UNITED  STATES  ARMY. 


FtFTTETH  CONGRBSS,  SECOND  SESSION,  188&-'89. 


ACTS. 

CHAP.  1.— >A]i  met  to  antliorise  tb«  bailding  of*  bridge  or  bridges  across  the  His-     December    10, 
ijariyft  BiT«T  at  Ia  CnMse,  Wiseensio.  1888.    Vol.  25,  p. 

635. 

B«  itemmHed  hjf  ike  Senate  and  House  of  Bepresentatives  of  the  United  '~ 

Slaim  oJAmeriemimCimgreBeaeeembledy  That  the  LaCrosse  and  Minneaota    La  Crosse  and 
Bridge  and  Ferry  GompaDy,  a  corporation  created  by  or  ander  the  laws  HiDnesota 
of  tlieStote  of  Wiaconstn,  itssacoesBorsor  aasigns,  be,  and  is  hereby,  an-  Bridffeand  Perry 
thotixed  to  construct  and  maintain  a  bridge  or  bridges,  for  the  passage  bHd|e°^ Missis^ 
of  TchieioB  of  idl  kinds,  animals,  and  foot-passengers,  across  that  part  of  sippfKiver  at  La 
tlio  Misnonppi  Riyer  west  of  the  main  channel  of  said  riTer  at  a  point  Cronse,  Wis. 
oMooito  the  said  city  of  La  Croese :  Provided,  That  it  shall  not  bo  law- .  Y&S?    *  '^  ^ 
foi  to  vonalmct  said  bridge  or  bridges  until  -the  Secretary  of  War  ^prov^^.' 
■hall  oertifj  that  the  same  will  not  materially  obstruct  the  nayi-    Unobstructed 
gatioBof  oald  riyer:  And  provided  furthtTf  That  the  location  and  plan  navij^ation. 
or  manner  of  constructing  said  bridge  or  bridges  shall  be  subject  to^^^^/^^^^^^J 
the  approyal  of  the  SecreUry  of  War,  and  until  approved  by  him  the  piaM,  et* 
bridge  or  bridgee  shall  not  be  bailt.    And  thero  shall  be  submitted  to 
ih»  Seeietery  of  War  for  his  examination  and  approval,  a  design  and 
drawing  of  the  bridge,  and  a  mi^  of  the  location,  giving,  for  the  space 
of  one  mile  above  and  one  mile  below  the  proposed  location,  the  topog- 
raphy of  the  banks  of  tho  river,  the  shore-lines  at  high  and  low  water, 
tlie  diieeiion  and  strength  of  the  currents  at  all  stages,  and  tho  sound- 
tasa,  aoonrately  showing  the  bed  of  the  stream,  the  location  of  any 
other  bridge  or  bridges,  and  all  other  information  reqnired. 

tec.  2.  That  said  La  Crosse  and  Minnesota  Bridge  and  Ferry  Com-    Tolls. 
pony  shall  have  the  right  to  charge  and  collect  a  reasonable  rate  of  toll, 
not  exceeding  the  amount  limitea  by  the  laws  of  Minnesota  or  Wiscon- 
flia«  and  appfoved  by  the  Secretary  of  War. 

Sbc  3.  That  this  act  shall  be  null  and  void  if  actual  construction  of    Commenco- 
the  bridce  or  bridges  herein  authorized  be  not  commenced  within  one  "«"*  *"*^   ®°"»* 
year  and  completed  within  three  years  from  the  date  of  the  passage  P^®"®°' 
hpreof. 

Ssc.  4.  That  any  bridge  or  bridges  bailt  under  this  act  and  subject    Lawful  stmot- 
to  its  limitations  shall  be  a  lawful  structure  or  s  true  tares,  and  shall  be  nre    ^nd    post- 
rseognlsed  and  known  as  a  post-route,  upon  which  no  higher  charge  ^^   ' 
shall  be  made  for  the  transmission  over  the  same  of  the  mails,  troops, 
and  the  munitions  of  war  of  the  United  States  passing  over  said 
bridge  or  bridges  than  the  rate  per  mile  paid  for  the  transportation 
over  the  railroad  or  other  public  highway  leading  to  said  bridge :  and 
eqnal  privileges  in  the  use  of  said  bridge  shall  be  granted  to  all  tele- 
graph companiea ;  and  the  United  States  shall  have  tho  right  of  way 
aerooe  aaid  bridge  and  its  approaches  for  postal-telegraph  pariK>8C8.  ... 
Smc  r>.  That  the  right  to  alter,  amend,  or  repeal  this  act  is  hereby  Amendment 
expreaslj  roeerrei. 
Appnrredy  December  10,  1688. 
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Tkf^romhAr  10  CHAP.  2.— An  act  to  authorize  the  oonstruction  of  bridges  aoroM  the  Kentuoky 
3888  V^  25  u  ^'^^*^^  "°^  ^^^  tiibatariea  by  tho  Richmond.  NioholasviUe,  Iirine  and  Beattyrilto 
03(j  '  *  *^*     Kallroad  Conjpany. 

Richmond,  Be  it  enacted  by  the  Senate  and  House  of  RepreeentativM  of  the  Unitod 
yicholosvillo,  Ir-  States  of  America  in  Congress  assembled.  That  the  Richmond,  Nichola»- 
tvv?ll  *°Rairoad  ^'^^^^j  Irvine  and  Beatty  ville  Railroad  Company,  a  corporation  organized 
Oompany  may  under  act  of  tho  general  assembly  of  the  Commonwealth  of  Kentucky, 
brid{;o  Kentucky  be,  and  it  is  hereby,  authorized  to  construct  and  maintain  a  bridge  or 
River  and  tribu-  bridgea,  and  approaches  thereto,  over  the  Kentucky  River,  in  the  State 
^^^^"*  of  Kentucky,  and  also  a  bridge  or  bridges  over  the  tributaries  or  forks 

of  suid  river,  at  such  point  or  points  as  said  company  may  deem  suit- 
able for  the  passflgo  of  its  said  road  over  said  river,  or  its  tributaries  or 

11  a  i  I  w  a  y ,  forks.  Said  bridge  or  bridges  shall  be  constructed  to  provide  for  the 
vafTon,  and  foot-  passage  of  railway  trains  and,  at  the  option  of  the  company  by  which 
bridfic.  it  or  they  may  be  built,  may  be  used  for  the  passage  of  'wagons  and 

vehicles  of  all  kinds,  for  the  transit  of  animals,  and  for  foot-passengers: 
Proriw,  Provided f  That  the  rates  of  toll  charged  by  said  company  shall  be  first 

TolL  approved  by  the  Secretary  of  War. 

Lawful  struct-  ^^^'  ^*  '^^^^^  o,uy  bridge  built  under  this  act,  and  subject  to  its  limi- 
nre  and  post-  tations,  shall  be  a  lawful  structure,  and  shall  be  recognized  and  known 
route.  as  a  po3t-route,  and  it  shall  enjoy  the  rights  and  privileges  of  other 

Eost-roads  in  the  United  States,  and  equal  privileges  in  the  nse  of  said 
ridge  shall  be  granted  to  all  telegraph  companies;  anl  the  United 
Postal    tele-  3^"'^^^  shall  have  the  right  of  way  across  said  bndge,  and  its  approaches, 
graph.  for  i)08tal-telegraph  purposes. 

Seorotary     ^^^'  ^'  '^^^^'  ^^^  bridge  authorized  to.be  constructed  under  this  act 
of  War  to  ap- shall  bo  built  and  located  under  and  subiect  to  such  regulations  for  the 
prove  plans,  etc.  security  of  navigation  of  said  river  as  the  Secretary  ot  War  shall  pre- 
scribe 'j  and  to  secure  that  object,  tho  said  company  or  corporation 
shall  submit  to  the  Secretary  of  War  for  his  examination  and  approval, 
a  design  and  drawing  of  the  bridge,  and  a  map  of  the  location  thereof; 
and  until  the  said  plan  and  location  of  the  bridge  are  approved  by  the 
Secretary  of  War.  the  bridge  shall  not  be  boilt ;  and  shofild  any  change 
be  made  in  the  plan  of  said  bridge  during  the  progress  of  construction, 
such  change  shall  be  subject  to  the  approval  of  the  Secretary  of  War, 
and  if  the  Secretary  of  War  shall  at  any  time  think  any  change  neces- 
sary in  the  plans  of  said  bridge  or  bridges,  or  that  the  said  bridge  or 
bridges  shonld  be  entirely  removed,  the  said  alterations  or  removal 
shall  be  at  tho  expense  of  the  company. 
TT90  by  other     Sec.  4.  That  all  railroad  companies  desiring  the  nse  of  aaid  bridge 
companies.  or  bridges  shall  have,  and  be  entitled  to,  eqnal  rights  and  privileges 

relative  to  the  passage  of  railway  trains  over  the  same  and  over  the 
approaches  thereto,  upon  the  payment  of  reasonable  compensatien 
therefor ;  and  in  case  the  owner  or  owners  of  said  bridge  or  bridges  and 
tho  railroad  company  or  companies  desiring  to  use  the  same  shall  fail  to 
Terms.  agree  upon  tho  terms  with  reference  to  the  nse  of  same,  all  matters  of 

issue  between  them  shall  be  decided  by  the  Secretary  of  War  npon 
a  hearing  of  tho  allegation  and  proofs  of  the  parlies. 
Commonco-     Sec.  5.  That  this  act  shall  bo  null  and  void  if  actual  construction  of 
ment  and   com-  the  bridge  or  bridges  herein  authorized  be  not  commenced  within  two 
pletion.  years  and  completed  within  five  years  from  the  date  thereof. 

Amendment.  Sec.  6.  That  the  right  to  alter,  amend,  or  repeal  this  act  is  hereby 

expressly  reserved. 
Approved,  December  10, 1888. 


December    17  (^U^-^^-  3-— An  act  granting;  the  use  of  certain  lands  in  Pierce  County,  Washington 
188.    Vol.  25,  p!     Territory,  to  tho  city  of  Tacoma,  for  tho  purposes  of  a  public  park. 

Be  it  enacted  by  the  Senate  and  House  of  Representatives  of  tke  United 


1888. 
637. 


».Wiwh-  States  of  America  in  Congress  assemhled,  That  there  is  hereby  grant/cd 
Torri-  ^^  ^^j^  ^,j^y  ^f  Tacoma,  in  the  County  of  Pierce,  in  the  Temtorv  of 


Tacoma, 
ington 

Public  land  in  Washington,  a  license  to  occupy,  improve,  and  control,  for  the  pur- 
Pic  rco  County  poses  of  a  public  park  for  tho  use  and  benefit  of  the  citizens  of  the 
donated  for  puli-  United  States,  and  for  no  other  purposes  whatever,  the  following 
lie  park.  described  pieces  or  parcels  of  land,  sitnato  in  the  County  of  Pierce  ana 

Location.  Territory  of  Washington,  and  described  as  follows,  namely  :  Lots  one, 

two,  three,  four,  five,  and  six,  and  the  east  half  of  the  southeast  quar- 
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ter,  and  tl^e  northeast  qnarter  of  the  northwest  quarter,  and  the  soath- 
west  qnarter  of  the  northeast  quarter  of  section  tifteen,  township 
twenty-one  north«  of  range  two  east,  and  lots  one,  two,  and  three,  and 
the  fionth  half  of  the  southwest  qnarter  of  section  fourteen,  same 
township  and  range,  and  lots  one,  two^  and  three  in  section  ten  of  the 
same  township  ana  range,  containing  six  hundred  and  thirty- five  acres, 
more  or  less:  JPrcvidedf  That  the  United  States  reserves  to  it«elf  the    -P^wiw. 
fee  of  all  said  lands,  and  that  this  license  is  granted  upon  the  express    United  State* 
condition  that  the  United  States  may  take  possession  of  and  occupy  *®  r^tam  fee. 
said  lands  or  any  part  thereof  for  iifUitary  or  other  purposes  wheneyer 
its  proper  officials  see  fit  to  order  the  same,  and  without  any  claim  for 
compensation  or  damage  on  the  part  of  said  City  of  Tacoma. 
Approyed,  December  17,  1888. 


CHAP.  21.— An  act  to  authorize  the  Cairo  and  Tenneaaee  Bail  road  Company  to  con-  Janaary  8, 1M9. 
struct  bridges  across  the  Tennessee  and  Cumberland  BlTcrs.  Yol.  25,  p.  640. 

Be  it  enacted  hy  the  Senate  avd  House  of  Sepresentativee  of  the  United 
Stales  ^  America  in  Congress  aesembledf  That  the  Cairo  and  Tennessee     Cairo  and  Ten 
Riyer  Railroad  Company,  organized  under  act  of  the  general  assembly  nessee   K  i  v  o  r 
of  the  Commonwealth  of  Kentucky,  be,  and  is  hereby,  authorized  to  Railroad  Corn- 
construct  and  maintain  bridges,  and  approaches  thereto,  over  the  Ten-  ^eMiSalw  a  «  d 
nessee  River  at  any  point  below  Aurora,  60uth  boundary  of  Calloway  Cumberland 
County,  in  the  State  of  Kentucky,  and  the  Cumberland  River  at  any  Rivers, 
point  in  Trigg  County,  State  of  Kentucky,  and  at  any  point  in  Monroe 
or  Cumberland  Counties,  Kentucky,  or  in  Clay  County,  Tennessee,  on 
said  river.    Said  bridges  shall  be  constructed  to  provide  for  the  pas-    k  a  11  w  a  y , 
sage  of  railway  trains,  and,  at  the  option  of  the  corporation  by  which  waf^on,  and  foot 
they  may  be  built,  may  be  used  for  the  passage  of  wagons  and  vehicles  bridges, 
of  ful  kinds,  for  the  transit  of  animals,  and  for  foot-passengers. 

Sbc.  2.  That  any  bridge  built  under  this  act  and  subject  to  its  limit-    m    m^  , 
ations  shall  be  a  lawful  stmctnre,  and  shall  be  recognized  and  known  -J«|,tuMe  and 
as  a  post- rente,  and  it  shall  enjoy  the  rights  and  privileges  of  other  post-routes, 
post-roads  in  the  United  States,  and  equal  privileges  in  the  use  of  said 
bridges  shall  be  granted  to  all  telegraph  companies ;  and  the  United 
States  shall  have  the  right  of  way  over  said  bridges  for  postal-telegraph    Postal  tele- 
purposes,  gnph- 

Ssc.  3.  That  all  railroad  companies  dcHiring  the  use  of  said  bridges    Uae  by  other 
shall  have  and  be  entitled  to  equal  rights  and  privileges  relative  to  ^^s- 
the  passage  of  railway  trains  over  the  same,  and  over  the  approaches 
thereto,  upon  the  payment  of  a  reasonoble  compensation  for  such  use ; 
and  in  case  the  owner  or  owners  of  said  bridges  and  the  several  rail- 
roafl  companies,  or  any  of  them^  desiring  such  use,  shall  fail  to  agree    Compensation, 
upon  the  sum  or  sums  to  be  paid,  and  upon  rules  and  conditions  to 
which  each  shall  conform  in  using  said  bridges,  all  matters  at  issue 
between  them  shall  be  decided  by  the  Secretary  of  War  upon  a  hearing 
of  the  allegations  and  prcofs  of  the  parties. 

Sec.  4.  That  any  bndges  authorized  to  be  constructed  under  this  Secretary  of 
act  shall  be  built  and  located  under  and  subject  to  such  regulations  ^*'  to  approve 
for  the  security  of  navigation  of  said  rivers  as  the  Secretary  of  WarP**"*'  •^ 
shall  prescribe ;  and  to  secure  that  object  the  said  company  or  cor- 
poration shall  submit  to  the  Secretary  of  War,  for  his  examination 
and  approval,  a  design  and  drawings  of  the  bridges,  and  a  map  of 
the  location,  giving,  for  the  space  of  one  mile  above  and  one  mile  be- 
low the  prop<Med  location,  the  topography  of  the  banks  of  the  rivers, 
the  shore-lines  at  high  and  low  water,  the  direction  and  strength  of 
the  currents  at  all  stages,  and  the  soundings,  accurately  showing  the 
bed  of  the  stream,  the  location  of  any  other  bridge  or  bridges,  and 
shall  furnish  such  other  information  as  may  be  required  for  a  full  and 
satisfactory  understanding  of  the  subject ;  and  until  the  said  plan  and 
location  of  the  bridges  are  approved  by  the  Secretary  of  War  the 
bridges  shall  not  be  commenced  or  built,  and  should  any  change  be 
ma<le  in  the  plan  of  said  bridges  during  the  proness  of  construction 
such  changes  shall  be  subject  to  the  approval  of  tne  Secretary  of  War. 

Sbc.  5.  That  the  right  to  alter,  amend,  or  repeal  this  act  is  hereby    Amendment 
expressly  reserved. 

Sec.  6.  That  this  act  shall  be  null  and  void  if  actual  construction  Commence- 
of  the  bridges  herein  authorized  be  not  commenced  within  two  years  ment  and  com 
and  completed  within  three  years  from  the  date  thereof.  pletion. 

Approved,  January  8,  1889. 


416        REPORT   OF   TH£   CHIEF   OF   ENGINEERS,  U.  8.  AJIMY. 


January  »0. 1889.  CHAP.  99.— ^An  act  to  amend  an  act  entitlad  "An  met  dwdarinft  tb^t 

Vol  25,  p.  854.  reaerre  landa  in  the  State  of  Wiaoonain  are  and  bave  hteax  aabiect  to  ite  proris* 

ions  of  the  act  of  Conicress  entitled  *An  act  granting  to  railroada  tb«  riinti  of  wmj 

through  the  public  lands  of  the  United  Statea,'  approved  ICarcb  third,  wf^Ottmrn 
hundred  ana  seventy-five,"  approved  September  tenth,  eighte«ii  kimdzM  aod 
eighty-eight. 

Beit  muteted  by  the  Senate  and  Houee  of  BepreeenioHew  of  the  VwUtd 

Water  reserve  Siatee  of  Amerioa  in  Congrese  assembled.  That  an  act  entitled  ''An  met 

lands, Wisconsin,  declaring  that  certain  water  reserve  lands  m  the  State  of  Wiaoonaia 

are  and  have  be«n  c  abject  to  the  provisions  of  the  act  of  C<fngrtaa  en- 
voi. 18,  p.  483.  titled  *An  act  granting  to  railroads  the  right  of  way  through  the  pub- 
kmSt^  ^^  *m'  ^^^  l&D^s  o^  ^^^  United  States/  approved  March  third,  einrhteea  boa- 
60th  Cong.,p.  473.  ^^^^  ^^^  seventy-five,"  approved  September  tenth,  eig^teeo  handred 

and  eighty- eight,  be  amended  by  striking  oat  the  words  '^Norember 

Date  of  procla-  twenty-eighth,  eighteen  hundred  and  eighty-one,"  where  tliey  €>eeiir  in 

maUon  corrected,  g^id  act,  and  inserting  in  Hen  thereof  the  words  "  Febmary  twentieth, 

eighteen  hundred  and  eighty-two." 
Approved,  January  30,  1S8^» 


February  14. 1888.  CHAP.  185.— An  act  to  aathorizejMid  empower  the  Mount  CtrmelDevelofnneiit  Gqbk 

ijr  to  draw  water  from  the       •     •  -*•  --  * 

kbash  and  State  of  Illinois. 


Yol.  25,  p.  870.  pany  to  draw^  water^from  the  Wabash  Biver,  or  its  tribataries,  in  the  oouDty  9t 


Be  it  enacted  by  the  Senate  and  House  of  BepresenioHves  of  ike  UmUd 
Mount  Carmel  States  of  America  in  Congress  assembled,  That  the  Mount  Carmel  Der^- 
Development  opoient  Company,  a  corporation  created  and  existing  under  the  laws  of 
clmSroct  cana^  <^®  State  of  Illinois,  be,  and  the  same  is  hereby,  authorized  and  cm- 
from  Wabash  powered  to  constroct  and  operate,  during  its  corporate  existence^  a  1^- 
niver,  Illinois,    draulio  canal  from  any  point  on  the  Wabash  River  above  the  lock  and 
dam  now  iu  process  of  construction  at  the  Grand  Rapids  of  said  Wa- 
bash River,  or  from  any  tributary  of  said  river  within  the  oonnty  of 
Wabash  and  State  of  Illinois,  to  any  point  on  said  river  within  the  cor- 
porate limits  of  the  city  of  Mount  Carmel,  Illinois:  and  to  draw  ftom 
said  Wabash  River  or  tributary  thereof  such  supply  of  water  as  mav 
ProtiMo,  be  required  for  the  purposes  of  such  corporation :  Bromded,  That  snch 

To  be  oontroU-  withdrawal  be  not  detrimental  to  the  interests  of  navigation  and  be 
Sf  ^y^^^^^^^^  subject  to  the  direction  and  control  of  the  Secretary  of  War. 

Approved,  February  14, 1889. 


February  14.1889.  CHAP.  188.— An  act  for  the  relief  of  General  William  F.  Smitii. 

Vol.  25.  p.  670. 

Be  it  enacted  by  ike  Senate  and  House  of  Bepresentatives  of  tke  United 
AY  illiam   F.  States  of  America  in  Congress  assembled,  That  the  President  be,  and  be 
^'^"^^*  is  hereby,  authorized  to  nominate  and  by  and  with  the  advice  and  con- 

May  be  ap-0ent  of  the  Senate,  to  appoint  William  F.  Smith,  late  major-general 
2rmy  r"  tfred  Unite<l  States  volunteers,  to  the  position  of  major  of  engineers  in  the 
list.  Army  of  the  United  States,  and  t'O  place  him  on  the  retired  list  of  Uie 

Army  aw  of  that  grade,  (the  retired  list  being  thereby  increased  fn 

nnmber  to  that  extent) ;  and  all  laws  and  parts  of  laws  in  conflict  here- 

Proviso.  wi  th  are  suspended  for  this  purpose  only :  Providedf  That  from  and  after 

Pension   to  the  passage  of  this  act  no  pension  shall  be  paid  to  the  said  William  F. 

^^'  Smith. 

Approved,  February  14,  1889. 


February 23, 1889.  CHAP.  304. —An  act  to  authorise  the  construction  of  abridge  or  bridges  serosa  the 
Vol.  25,  p.  689.  Mississippi  River  at  La  Crosse,  Wisconsin. 

Beit  enacted  by  the  Senate  and  House  ^  Bepreseniativtsof  ike  United 

La  Crosiie  may  States  of  America  in  Congress  assenibled.  That  the  city  of  iSa  Crosse  • 

sionf^Wer'*      municipal  corporation  in  the  county  of  LaCroese,  State  of  Wisooosin, 

Wagon  a  nd  i^  successors  or  assigns,  may  construct  and  maintain  a  bridge  for  the 

foot  bridge.         passage  of  vehicles  of  all  kinds,  animals,  and  foot-passengers  across 

the  Mississippi  River  fiom  some  point  within  the  corporate  limits  of 
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tbtt  city  of  L»a  Croese  to  Barrooms  Islaod,  opposite  the  said  city  of  La 

Cnu^  and  a  bridge  or  bridges,  for  a  like  purpose,  across  that  part  of 

t^Q  Mississippi  Kiver  west  of  the  main  channel  of  said  river,  from  said 

Battou's  Inland  to  some  point  in  the  county  of  Houston,  in  the  State 

l4'  Mione^ota :  Pnftidedy  That  it  shall  not  be  lawful  to  construct  said    pyovifot. 

bridge  or  bridges  until  the  Secretary  of  War,  after  an  examination  and    Examination 

report  by  a  board  of  three  United  States  engineers,  and  appointed  by  oto. 

hiffl,  aiball  certify  that  the  same  will  not  materially  obstruct  the  uavi-    Unobetrnctcd 

pklion  of  aaid  river :  And  provided  further,  That  the  location  and  plan  navigation. 

or  maficer  of  constructing  said  bridge  or  bridges  shall  be  subject  to  the 

approval  of  the  Secretary  of  War,  and  until  approved  b^  him  the  bridge    Secret  ary  of 

ot  bridges  shail  not  bo  built ;  and  there  shall  be  submitted  to  the  Sm5-  War  to  approve 

rrUry  of  War,  for  his  examination  aud  approval,  a  design  or  drawing  Pl^'^^i^tc 

of  the  bridge  or  bridges,  and  a  map  of  the  location,  giving,  for  the 

space  of  on«  mile  above  and  one  mile  below  the  proi>osed  location,  the 

topography  of  tbe  banks  of  tbe  river,  the  shore-lines  at  high  and  low 

w^eT^  the  direction  and  strength  of  the  currents  at  all  stages,  and  the 

wundiogB,  accurately  showing  the  bed  of  the  stream,  the  location  of 

may  other  bridge  or  bridges,  and  all  othea  information  required. 

bEC  2.  That  tbe  city  of  La  Crosse,  ita  successors  or  assigns,  shall 
have  the  right  to  charge  and  collect  a  reasonable  rate  of  toll,  not  ex-    Toll, 
eeeding  tbe  amount  limited  by  the  laws  of  Minnesota  or  Wisconsin,  aud 
approved  by  the  Secretary  of  War. 

8EC.  3.  Tbat  this  act  shall  bo  null  and  void  if  actual  construction  of    Commence 
the  bridge  or  bridges  herein  authorized  be  not  commenced  within  one  meat  and  comple 
year  and  oompleted  within  three  years  from  the  date  of  the  passage  ^^°' 
hrwof. 

Sec  4.  That  any  bridge  or  bridges  built  nnder  this  act  and  subject    Lawful  stract- 
to  itj liffiitatiooM  shall  be  a  lawful  structure  or  structures  and  shall  be^^re  and  post* 
tecoii:nized  and  known  as  a  post-road,  upon  which  no  higher  charge  ^°^- 
•hall  be  made  for  the  transmission  over  the  same  of  the  mails,  troops, 
and  the  munitions  of  war  of  the  United  States  passing  over  said  bridge 
or  bridges  than  the  rate  per  mile  paid  for  the  transportation  over  the 
nilroads  or  otber  pnblic  highways  leading  to  said  bridge:  and  equal 
pririleges  in  tho  use  of  said  bridge  shall  be  granted  to  all  telegraph 
eompaniee,  and  the  United  States  shall  have  the  right  of  way  across 
■aid  bridge  and  its  approaches  for  postal  telegraph  purposes.  Postal  to le- 

S»a  5.  That  the  rigbt  to  alter,  amend,  or  repeal  this  act  is  hereby  *^mendment 
expressly  reserved.  etc. 

Approved,  Febmary  23,  1889. 


CHiJ*.  2V7.  —An  act  directing  a  surrey  of  a  road  horn  the  Aqnednot  Bridge  to  Mount     Febraary28 
VecBon  and  making  an  appropriation  therefor.  1889.    Vol.  25  p' 

690. 


Bt  it  thocicd  bM  the  Senate  and  House  of  Bepreeentatives  of  the  United    Moant Vernon, 
Siete9  of  America  in  Congress  assembledf  That  the  Secretary  of  War  be,  ^J- 
md  he  ia  hereby,  antborized  and  directed  to  detail  one  or  more  engi-  from^'^Aquedtujt 
Wfr  officers  of  the  Army  to  make  the  necessary  surveys  for  a  national  Bridee  to,  au- 
rosd  from  a  point  in  Alexandria  County,  Virginia,  at  or  neur  theVir-  thonzed. 
irioia  end  of  the  Aqueduct  Bridge,  and  thence  through  the  counties  of 
Aleiandria  and  Fairfax,  in  said  State,  to  Mount  Vernon,  who  shall 
teport  the  same,  together  with  the  estimated  cost  of  building  such 
nMulf  to  the  Secretary  of  War,  who  shall  transmit  the  same  to  Con- 
gt«ts. 

Bko.  2.  That  the  sum  of  of  ten  thousand  dollars,  or  so  much  thereof    Appropriation. 
18  may  be  nt-cessary,  to  be  expended  under  the  direction  of  the  Secre- 
tary of  War  be,  and  the  same  is  hereby,  appropriated,  out  of  any 
laouey  in  the  Treasury  not  otherwise  appropriated,  to  defray  the  ex- 
penses of  tbe  United  States  in  carrying  out  the  provisions  of  this  act. 
Prorided,  That  nothing  herein  shall  be  construed  to  bind  the  Govern-     p-,,,,^^ 
nent  ot  the  Unitexl  States  to  pay  for  any  portion  of  the  right  of  way     Noliabaity  to 
for  tbe  avenue  coateuaplated  by  this  act.  buy  right  of  way. 

Approved,  Febraary  23, 1889. 

BNG89 21 
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February  25,  CHAP.  235.— An  act  to  authorise  the  constmcUoD  of  a  bridge  acnvwa  the 
U89.    Vol.  25,  p.     Biver  bctwoep  t  he  city  of  Leavenworth,  in  the  bute  of  Kaiuaa,  and  PlaUa  Cooaty, 
601.  in  the  State  of  MiMonrL 


Be  U  entieted  hy  the  Senate  and  Hou$e  of  Bepre$entativ€9  of  ike  UniUd 
Lrarenworth/Sto/M  of  America  in  Congrese  aeeembled^  That  the  Leavenworth  and 
?'"  *^     ^p^J'l^®  Platte  County  Bridge  CompaDy,  a  corporation  duly  organized  and  ex- 
Corm>Vaiy    may  Jstiug  under  the  laws  of  the  State  of  Kansas,  its  suocessors  and  assigUL 
bridge  Miafouri  ^^t  and  are  hereby,  authorized  to  construct  and  maintain  a  bridge  and 
River  at  Ix-aven-  approacbes  thereto  across  the  Missonri  River  between  the  city  of  Lear- 
worth.  Kana       enworth  in  the  State  of  Kansas,  and  Platte  County,  in  the  State  of 
Pott,  p  883.       Missouri,  at  some  point  at  least  one-fourth  of  a  mile  from  any  other 
bridge,  to  be  selected  consistent  with  the  interests  of  rlTer  navigation. 
Railwav,  wag.  g^ij  bridge  shall  be  constructed  to  provide  for  the  passage  of  railway 
bridge.'^       ^  ^    trains,  wagons,  and  vehicles  of  all  kinds,  steam  and  street  cars,  animals, 
foot-passengers,  and  for  all  road  travel,  for  such  reasonable  latea  of 
toll  and  under  such  reasonable  rules  and  regulations  as  may  be  pie- 
'^^^*  scribed  by  ^ aid  corporation,  its  successors  and  assigns,  and  be  approved 

from  time  to  time  by  the  Secretary  of  War. 
Sec.  2.  That  any  bridge  built  under  this  act  and  subject  to  its  limit* 
Lawful  stmot-  ations  shall  bo  a  lawful  structure,  and  shall  be  recognized  and  known 
route.        P^®''  as  a  post-route,  upon  which  also  no  higher  charge  shall  be  made  ior 
the  transmission  over  the  same  of  the  mails,  the  troops,  and  the  muni- 
lions  of  war  of  the  United  States  ihan  the  rate  per  mile  paid  for  the 
trauHportatiun  over  the  railroad  or  nublio  highways  leaoing  to  the 
said  bridge,  and  it  shall  enjoy  the  rights  and  privileges  of  other  post- 
roads  in  the  United  States ;  and  equal  privileges  in  the  nse  of  said 
bridge  shall  be  granted  to  all  telegraph  companies,  and  the  Unit^l 
States  shall  have  the  right  of  way  across  said  bridge  and  its  approaches 
Postal  tele-  for  postal-telegraph  purposes. 

'^onatrucUon.      ^*^*  *^*  ^^^^  ®**^  bridge  shall  be  constructed  ae  a  ponton  draw-epao 

bridge,  and  shall  contain  a  ponton  draw-span  of  not  less  than  four 

Span«.  hundred  feet  in  length,  which  draw-span  shall  be  maintained  over  the 

main  channel  of  the  river  at  an  accessible  and  navigable  point,  and 
the  piers  of  said  bridge  shall  be  parallel  with,  and  the  bridge  itself  at 

Proxti»o9.  right  angles  to,  the  corrent  of  the  river :  Provided^  aho.  That  said  draw 

Opening  draw,  shall  be  opened  promptly  by  said  company  upon  reasonable  signal  for 
the  passage  of  boats  and  rafts,  and  said  company  or  corporation  shall 

Lights,  etc.  maintain,  at  its  own  expense,  from  sunset  to  sunrise,  such  lights  or 
other  signals  on  said  bridge  as  the  Li^ht-House  Board  shall  prescribe. 
No  bridge  shall  be  erected  or  maintained  under  the  authority  of  this 

Unobstructed  act  which  shall  at  any  time  substantially  or  materially  obstmct  the 
navigation.  free  navigation  of  said  river,  and  if  any  bridge  erected  under  such  au- 
thority Khali,  in  the  opinion  of  the  Secretary  of  War,  obstraet  Baet 
navigation,  ho  is  hereby  authorized  to  cause  such  change  or  alteration 
of  said  bridge  to  be  made  as  will  effectually  obviate  such  obstrootion, 
and  all  such  alterations  shall  be  made  and  all  such  obstruetioof 
be  removed  at  the  expense  of  the  owner  or  owners  of  said  bridgf, 

Litigation.  and  in  case  of  any  litigation  arising  from  any  obstruction  or  alleged 
obstruction  to  the  free  navigation  or  said  river,  caused  or  alle^^  to  be 
caused  by  said  bridge,  the  case  may  be  brought  in  the  district  coort 
of  the  United  States  of  the  State  of  Kansas  In  which  any  portion  of 
said  obstruction  or  bridge  may  be  located :  Provided  further,  That 
nothing  in  this  act  shall  be  so  construed  as  to  repeal  or  modify  any  of 

Existing  Uws.  tbe  provisions  of  the  law  now  existing  in  reference  to  the  protection  of 
the  navigation  of  rivers,  or  to  exempt  this  bridge  from  the  operation 

Wagon  and  of  the  same  :  Provided^  That  said  company  may  construct  a  wagon  and 
foot  bridge  pro-  foot  bridce  alone,  and  in  case  of  the  construction  of  a  wagon  and  foot 
visions.  bridge  alone  the  draws  shall  be  of  the  same  length  herein  provided, 

and  shall  be  of  such  construction  as  shall  be  approved  by  the  Secre- 
tary of  War,  and  shall  be  subject  to  all  the  provision*!  herein  contained 
in  reHpect  to  being  promptly  opened  to  admit  of  the  unobstructed 
navigation  of  said  river,  and  of  keeping  the  same  lighted  as  herein 
»  provided  in  case  of  railroad  and  wagon  bridge,  and  in  such  ease  the 

provisions  herein  in  relation  to  use  for  railroad  purposes  shall  not 
apply. 

Use  by  rail-     Src.  4.  That  all  railroad  companies  desiri us  the  use  of  said  bridge 

^oads.  shall  have  and  be  entitled  to  equal  rights  ana  privileges  relative  to 

the  passage  of  railroad  trains  or  cars  over  the  same  and  over  the  »p- 

Compensation.  preaches  thereto,  upon  payment  of  a  reasonable  compensation  for 
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nch  aae;  and  ia  case  the  owner  or  owners  of  said  bridge  and  the 

eereral  railroad  companies,  or  any  one  of  them,  desiring  each  nse  shall 

Cail  to  agree  upon  the  snm  or  snms  to  be  paid,  and  npou  rules  aud  con- 

dirions  to  wbirb  each  shall  cooform  in  nsing  said  bridge,  all  oiatters 

tt  issue  between  them  shall  bo  decided  bv  the  Secretary  of  war  upoo     secretary    of 

a  bearing  of  the  allegations  and  proofs  or  the  parties.  War  to  decide. 

8ec.  5.  That  any  bridge  anthoiized  to  be  constrncted  under  this  act 
^n  be  bnilt  and  located  nnder  and  subject  to  snch  regulations  for 
the  secnrity  of  navigation  of  said  river  as  the  Secretary  of  War  sh»ll    Secretary    o  f 
prweril>e;  and  to  secure  that  object  the  said  company  or  corporation  War  to  approre 
tball  snbmit  to  the  Secretary  of  War,  foi;'  his  examination  and  ap-  P**°*'  •**'• 
provil,  a  design  and  drawings  of  the  bridge,  and  a  map  of  the  locai  ion, 

g'ving,  for  the  same  space  of  one-half  mile  above  and  one-half  mile 
ik>w  the  proi>oeed  location,  the  topography  of  the  banks  of  the  river, 
thft  sbore-linea  at  high  and  low  water,  the  direction  and  strength  of 
tJie  currents  at  all  stages,  and  the  soundings,  accurately  showing  the 
bed  of  the  stream,  the  location  of  any  other  bridge  or  bridges,  and 
shall  furnish  bucb  other  information  as  may  be  required  for  a  full  and 
satisfactory  understanding  of  the  subject;  and  nntil  the  said  plan  and 
location  of  the  bridge  are  approved  by  the  Secretary  of  War  the  bridge 
ibaU  not  be  commenced  or  built,  and  should  auy  change  be  made  m 
the  plan  of  said  bridge  during  the  progress  of  construction  such  change 
dsall  be  subject  to  the  approval  of  the  Secretary  of  War. 

Sec  6.  That  the  right  to  alter,  amend,  or  repeal  this  act  is  hereby    Amendment. 
czpresBly  reserved,  and  the  right  to   require  any  changes  in  said 
ftractore  or  its  entire  removal,  at  the  expense  of  tho  owners  thereof 
whenever  the  Secretary  of  War  shall  decide  that  the  public  interest 
requires  it.  is  also  expressly  reserved. 

8ec.  7.  That  this  act  shall  be  null  and  void  if  actual  construction  <>f    c  om  m  e 
the  bridge  herein  authorized  be  not  commenced  within  one  year  aud  moot  and  com* 
completed  within  three  years  from  the  date  thereof.  pletion. 

Approved,  February  25, 1689. 


CHAP.  240.~An  act  to  amend  an  act  approved  March  third,  eighteen  bnndred  and  February  25, 
eicJbty-ftre.  to  anthorUe  the  oonatraction  of  bridges  across  the  Comberland  and  1880.  VoL  25.  p. 
Caaey  Fork  lUvera.  ia  TeoneMOe.  69S. 

Be  it  emaeted  hg  the  Senate  and  House  of  Bepresentativee  of  the  United  Bridges  across 
Staiit  of  America  im  Congme  aeeemhUd,  That  section  one  of  an  act  ap-  Cumberland  nnd 
pioTfd  March  third,  eighteen  hundred  and  eighty-five,  entitled  <«An^^*«»«y  *'or*tSiv- 
act  to  give  the  aesent  of  Congress  to  the  construction  of  a  railroad  *^'ormer  act 
bridge  by  the  East  and  Middle  Tennessee  'Railroad  Company  over  the  amended. 
CoDiberland  and  Caney  Fork  Rivers,"  be  amended  so  as  to  read :  VoL  23,  p.  445. 

'*That  the  Middle  and  East  Tennessee  Central  Railroad  Company  Middle  and 
and  the  Nashville  and  Knoxville  Railroad  Company,  or  either  of  said  East  Tennessee 
CMDpsnies,  or  any  company  with  which  either  may  consolidate,  be.  Central  Railroad 
sad  are  hereby,  authorized  to  construct  and  maiutain  a  bridge  and^Jg'JIjjji^-^^J 
ipproaches  thereto  over  the  Cumberland  River  at  the  most  accessible  Knoxville  Bad. 
j^ot  in  or  near  the  limits  of  Carthage,  county  of  Smith,  and  State  of  road  Company 
Ttonessee.  Said  bridge  shall  be  constructed  to  provide  for  the  pas- "•[^^^^^K^^'^n- 
ssgeof  railroad  trains  across  said  river,  and,  in  the  discretion  of  said  cJurthlie  Teni' 
company  or  companies,  wagons,  horses,  and  foot  passengers.    And  ' 

Congress  shall  have  the  right  to  regulate  the  tolls  aud  charges  in  re- 
lied of  the  nae  of  said  bridge.^ 

Sec  2.  That  eection  six  be  amended  so  as  to  read : 
'Said  company  or  companies  or  either  of  them,  is  hereby  also  au- 


I  to  construct^  a  railroad  bridge  over  the  Caney  Fork  River  at  o^*'*^'^^.**''®^ 
■aeh  point  aa  may  be  necessary  in  the  building  of  their  road,  subject  River.^  i^or  k 
to  the  provisions  and  limitations  contained  in  the  preceding  sections  YoL  23,  p.  446. 
of  this  aod  the  act  it  is  intended  to  amend. " 

8ic  3.  That  said  act  is  h<Jreby  so  amended  as  to  empower  the  Sec-    pt^      .nWoct 
wtary  of  War  to  use  his  discretion,  in  the  approval  of  the  plans  of  to  discretion  of 
ths  bridges  therein  provided  for,  as  to  the  height  they  shall  be  placed  Secretary  of 
iboTe  high  water,  and  the  length  of  span  that  shall  be  given  the  main  ^^* 
dkaooel  span  whether  the  bridges  be  of  continuous  spans  or  with  a 
draw  spaa :  /VovMod,  the  bridges  or  either  of  them  shall  not  be  so  con-    Prwitot, 
fkraeted  as  to  Umit  or  obstruot  th^  navigation  of  said  river  or  riyers; 
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Unobstraotod  Provided  aUOf  That  all  railroad  companies  desiring  to  nse  theliridges 
DaTigailon.         aforesaid,  for  the  passage  of  their  trains  or  cars  over  the  same,  t&U 

have  that  priyilege  upon  snoh  Just  and  reasonable  terms  as  may  be 

Use  by  other  agreed  upon  by  the  parties,  and  m  the  event  of  their  failnro  to  aerrc, 

oompaniet.  the  matter  shall  be  finally  determined  by  the  Secretary  of  War  whose 

determination  shall  be  final.    Equal  rights  and  privileges  shall  also  be 

Terms.  granted  all  telegraph  and  telephone  companies  in  the  placing  wires 

Commenoe-  °^^  ®**^  bridges.    And  if  the  constrnction  of  said  bridges  shall  not 

ment  and   com-  ^^  commenced  in  two  Years  and  completed  within  two  years  from  the 

pletioD.  approval  of  this  act,  all  the  provisions  of  the  same  sbaU  be  void. 

8ec.  4.  The  right  to  amend  or  repeal  this  act  whenever  Coogrcas 
Amendment,    ghall  deem  that  tlie  public  good  requires  it,  is  hereby  reserved. 

Approved,  February  25, 18d9. 


February  26,  CHAP.  229.— An  act  making  appropriations  for  the  legialatlTe,  exeeatire,  and  Ja- 
1S89.  VoL  25,  pp.  dicial  expenses  of  the  Ooremment  for  the  fiscal  year  eikUag  Jane  thirtieth,  tig^t- 
705, 728, 730.  een  handred  and  ninety,  and  for  other  porpoaea. 

LeKiiiUtiTe,ex-  Be  it  enacted  hy  the  Senate  and  ffouee  of  Bepreeentativee  of  the  UniUi 
cSexSenwia^  '^f  ^^^^<^  »»  Congress  aseembled.  That  the  following  sums  be, 

propriatlon^  ^i^d  the  same  are  hereby,  appropriated,  out  of  any  money  in  the  Treas- 
ury not  otherwise  appropriated,  in  full  compensation  for  the  service 
of  the  fiscal  year  ending  June  thirtieth,  eighteen  liundred  and  ninety, 
for  the  objects  hereinafter  expressed,  namely : 

•  •  •  fr  • 

WAR  DBPASTMKMT. 

•  •  »  •  • 

Office  of  Chief  In  THE  OFFICE  OF  THE  CuiEF  OF  ENGINEERS :  One  chief  clerk,  it 
of  Engineers.       ^^q  thousand  dollars;  four  clerks  of  class  four;  two  clerks  of  ch« 

three ;  three  clerks  of  class  two :  three  clerks  of  class  one ;  one  clerk, 
at  one  thousand  dollars;  one  assistant  messenger;  and  two  laborers; 
in  all,  twenty-three  thousand  two  hundred  and  forty  dollars. 

Draoghtunen,  And  the  services  of  skilled  draughtsman,  civil  engineers,  and  sach 
etc  other  services  as  the  Secretary  of  War  may  deem  necessary  may  be  em- 

ployed in  the  o£Qce  of  the  Chief  of  Engineers  to  carry  into  efifect  the  va- 
rious appropriations  for  rivers  and  harbors,  fortifications,  and  surveys 
for  military  defenses,  to  be  paid  from  such  appropriations:  Protidk, 

Proviso.  That  the  expenditures  on  this  account  for  the  fiscal  year  ending  Jane 

Limit.  thirtieth,  eighteen  hundred  and  ninety,  shall  not  exceed  sixty  thousand 

dollars;  and  that  the  Secretary  of  War,  shall  each  year,  in  the  annaal 
estimates,  report  to  Congress  the  number  of  persons  so  employed  aod 
the  amount  paid  to  each. 


PUBLIC  BITILDINOS  AND  GROUNDS. 

Public  build-     For  clerk  in  the  office  of  Public  Buildings  and  Grounds  one  thoudaod 
ingsandgroanda.gj^  hundred  dollars;  and  for  messenger  m  the  same  office,  eight  hnn- 
ger.*'      '^' dred  and  forty  dollak 
Gardener.  For  the  public  gardener,  one  thousand  eight  hundred  dollars. 

Overseers,  etc.     For  overseers,  draughtsman,  foremen,  mechanics,  gardeners,  and 

laborers  employed  in  the  public  grounds,  thirty  thousand  dollars. 
Watchmen.  For  watchman  in  Franklin  Square,  six  hundred  and  sixty  dollars. 

For  watchman  in  Lafayette  Square,  six  hundred  and  sixty  dollars. 
For  two  day  watchmen  in  Smithsonian  Grounds,  at  six  hundred  aod 
sixty  dollars  each,  one  thousand  three  hundred  and  twenty  dollars. 

For  two  night  watchmen  in  Smithsonian  Grounds,  at  seven  hundred 

and  twenty  doUarseach,  one  thousand  four  hundred  and  forty  dollars. 

For  one  watchman  fbr  Judiciary  Square,  and  one  for  Lincoln  Sqnaro 

and  adjacent  reservationn,  at  six  hundred  and  sixty  dollars  each,  one 

thousand  three  hundred  and*  twenty  dollars. 

For  one  watchman  for  Iowa  Circle ;  one  watchman  for  Thomas  Circle 
and  neighboring  reservations ;  one  for  Rawlins  Square  and  Washingtoa 
Circle;  one  for  Dupont  Circle  and  neighboring  reaervatious ;  one  for 
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ID  Square  and  neigli- 
DD  IjqUBre,  and  reser- 

.  ___.  ._ , Veraou  Sqnare  atid 

■4)u*ot  TUMi'valioDB ;  one  for  greeDhonnu  at  the  nuraei;  ;  one  for 
froBBitn  Bi>alh  ot  Kxecutive  Mansion ;  eleven  it)  all,  at  six  bnndred 
taA  siit]r  dollars  each,  Hevfo  thonsand  two  hnnilred  aod  sixty  dollora. 
Fm  one  uight  watobmau  for  Heur;  Sqnare,  Seston  Square,  and 
KBcrraiiona  raat  to  Botanic  Garden,  at  leTen  handred  and  tnentf 
Mian. 
For  eoatingcnt  and  incidental  expenses,  Bve  bnndred  dollan. 

Approved,  February  36,  1689. 


CBAP.ni.— AB*eIutb»rl>lDt{(hbc««tTDotii>ni>rabTld||i><iT«rtbeHlMonriBiTer    Ifarcht.lNt. 
■••TMU  Kaiau  CitT.EuuH.uid  not  onr  t«i  mUe*  kbore  th>  nunlbalud  r<a.!e,p.TU. 
E^BiJaae^  BaUwaj  bridis  at  EutuCltT.  MlMOoH.  


I  of  t\t   fJnifed 

,_ -.,...     -    ,  _ lawful  for  TbeTi 

Kina»B  Cily  Teriniiial  HiHway  Corapany,  a  corporation  duly  and  Je-  ^'y.   ,j'""Wy 
Itallj  incorpotated  aader  and  ))y  vitiau  of  tUo  Uwsof  the  Slate  of  Kan- "^yj^Jliwrl't 
Ma,  its  assigns  or  socceasors,  to  constrnct  and  inafDtaiD  a  bridge,  nndEans>i   City 
ap^ttacbea  thereto,  over  the  Hiiaouri  River  atornearKaDNUiCity,Knti- Ens.  imd  uo. 
■»*,  and  not  over  ten  miles  above  the  Hannibal  alid  Saint  Joeeph  Rail- 
way bridge  at  Kaunas  City,  Miasonri,  to  be  between  a  point  in  the 
coBiity  of  Wyandotte,  Kansas,  and  a  i>oiut  in  tbe  county  of  FIntte, 
Hiaaari.     8aid  btidffe  shall  be  conatrncted  to  provide  for  ibe  poaaage      Railway, 
o( railway  trains,  and  at  the  option  oi  the  persons  by  whom  it  may  be  watroa.  and  foot 
»ailL,  may  bo  n»ed  for  the  paisage  of  w»KonH  and  vehicles  of  all  kinds,  '"^^E^ 
fbr    the  transit  of  animata  and  for  foot-passengers,  lor  sncb  reason- 
able mte«  of  toll  OS  may  be  approved  from  time  to  time  by  the  Becre-     TulL 
lary  of  War, 

Sac.  2.  That  any  bridge  bnilt  under  this  act,  and  sabject  to  Its  lim- 
italions,  aball  be  a  lawful  stmotnre,  and  shall  be  lecogniied  and  known     Lswfal  Blnlg^ 
■•  a  poat-ronte,  npon  which  also  no  higher  charge  saall  be  made  fornn   aod    putt- 
lie  traniuniMion  over  the  same  of  the  mails,  tbe  troops,  and  the  mo-  """■ 
nitioDs  of  war  of  the  United  States,  or  paasenKerg  or  freight  passing 
OTersaid  bridge,  than  the  rate  per  mile  paid  for  the  transportation  over 
tbr  railroad  or  pnblic  highways  leading  to  the  said  bridge;  andltehall 
enjoy   tbe  rigbta  and  privtiegee  of  other  poet-Toada  in  the  United 
Stateo. 

Sim;.  3.  That  the  said  bridge  shall  be  mode  with  nnbroken  and  con-    Bpaaa. 
tinuoDR  spans,  the  spans  thereof  shall  not  be  less  than  fonr  hundred 
frei  in  length  in  the  clear,  and  the  main  Mian  shall  be  over  the  main 
channel  ot  the  river.    The  lowest  part  of^tbe  superHtrncture  of  said 
bridge  aball  be  at  least  filty-two  feet  above  extreme  hish-water  mark, 
aa  nndengtood  at  the  point  of  location,  and  the  bridge  shall  be  at 
ri|;hl  angle*  to,  and  its  jiiera  parallel  with,  the  current  of  tbe  river ; 
/VvrMed,  That  nothing  in  this  act  shall  be  so  construed  as  to  repeal  or    nwlM 
Bodify  any  of  the  proviaions  of  law  now  existing  in  reference  to  tbe    Siiitlng  lain, 
pioicclinn  of  the  navigation  of  rivers,  or  to  exempt  this  bridge  from 
(br  operation  of  the  same. 

Sue.  4.  Tlial  all  railroad  companies  daiiring  the  ase  of  said  bridge    Uaa  by  oihtr 
shvU  have  and  be  entitled  to  eqnol  rights  and  privileges  relative  to  <u>nipul«a. 
tbe  passage  of  railway  trains  over  the  same,  and  over  the  approaches 
tlwreto,  npon  payment  of  a  reasonable  oompensa^ion  for  such  use;     Compsniatloii. 
and  in  caoe  the  owner  or  owners  of  said  bridge  and  tbe  sovoinl  railroad 
eompuniea,  or  any  one  of  them  desirine  such   use,  shall  fail  to  agree 
npon  the  aoiD  or  snms  to  be  paid,  and  upon  rules  and  conditions  to 
Khieh  eneb  shall  conform  <n  using  said  bridge,  all  matters  at  issue  bo- 
tvfrn  Ihpnj  shall  be  decided  by  the  Secretary  of  War,  npon  a  hearing    aecretaryot 
■f  tbe  allegations  and  proofs  of  the  parties.  War  to  dBcldo. 

Bcc.  S.  That  aov  bridge  authorized  to  be  consti noted  under  this  act    seoretar;  of 
sball  be  bailt  and  located  under  and  subject  to  enoh  regulations  for  War  ts  appro** 
tk  aeenrity  of  navigation  of  said  river  as  the  Secretary  of  War  shall  P'"*'  ^- 
pmerib*;  and  to  aecnre  that  object  the  said  company  or  corporation 
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shall  sabmit  to'  the  Secretary  of  War,  for  bis  examination  and  approval, 
a  design  and  drawings  of  the  bridge,  and  a  map  of  the  location,  giv- 
ing, for  the  space  of  one  mile  above  and  'one  mile  below  the  proposed 
location,  the  topography  of  the  banks  of  the  river,  the  shore- lines  at 
high  and  low  water,  the  direction  and  strength  of  the  currents  at  all 
stages,  and  the  soundings,  aocnrately  showing  the  bed  of  the  stream, 
the  location  of  any  other  bridge  or  bridges,  andshall  furnish  such  other 
information  as  may  be  required  for  a  fulland  satisfactory  imderstsinding 
of  the  subject ;  and  until  the  said  plan  and  location  of  the  bridge  are 
apnroved  by  the  Secretary  of  War  the  bridge  shidl  not  be  commenced 
or  built ;  and  should  any  change  be  made  in  the  plan  of  said  bridge 
during  the  progress  of  construction,  such  change  shall  be  subject  tu 
the  approval  of  the  Secretary  of  War. 
C  o  m  m  e  n  0  e-  Sec.  6.  That  this  act  shall  be  null  and  void  if  actual  construction  of 
SSkm  **'™"  the  bridge  herein  authorized  be  not  commenced  withiur one  year  and 
p  ev  on.  completed  within  three  years  from  the  date  thereof. 

Amendment.        Ssc.  7.  That  the  right  to  alter,  amend,  or  repeal  this  act  is  hereby 
expressly  reserved. 
Approved,  March  1, 1889. 


Haroh  1, 1888.    CHAP.  813.~An  aot  to  aathoriie  the  oonBtraotion  of  » iMidge  acroM  Bayou  Bar* 
Vol.  2S,  p.  768.  tholomew,  at  or  near  Ward's  Ferry,  Loniaiana. 

Be  it  enacted  hy  the  Senate  and  House  of  SfpreeeniativeB  of  the  United 
New  Orleans,  States  of  America  in  Congress  assembled.  That  the  New  Orleans,  Natchez 
Natcbes  and  Fort  and  Fort  Scott  Railway  Company,  a  corporation  created  aud  existing 
Scott  Kailway  under  the  laws  of  the  State  of  Louisiana,  be,  and  is  hereby,  author- 
bHa  K*e  l^you  '^®*^  ^  coustruct  and  maintain  a  bridge,  and  approaches  thereto,  over 
Bartholomew,  at  Bayou  Bartholomew,  at  or  near  Ward's  Ferry,  in  Murehouse  Paribh, 
Ward's  Ferry,  in  the  State  of  Louisiana,  to  Hamburg,  in  the  State  of  Arkansas.  Said 
^^  bridge  shall  be  constructed  to  provide  for  the  passage  of  railway  trains, 

and,  at  the  option  of  the  corporation  by  which  it  is  built,  may  be  use(i 
Bail  ^  *  y  •  for  the  passage  of  wagons  and  vehicles  of  all  kinds  for  the  transit  of 
bi^e'  *  animals,  an<l  for  foot-passengers,  for  reasonable  rates  or  tolls,  to  be 

^  '  fixed  by  said  company,  and  approved  by  the  Secretary  of  War. 

Lawful  struct-  Sec.  2.  That  any  bridge  built  under  this  act  and  subject  to  its  limi- 
Toate^    P**  *'"  tations  shall  be  a  lawful  structure,  aud  shall  be  recognized  aud  known 

as  a  post-ronte,  and  shall  ei^oy  the  rights  and  privileges  of  other  post- 
roads  in  the  United  States.  That  no  higher  charge  shall  be  made  lor 
the  transmission  over  the  same  of  the  mails,  troops,  and  pinnitious  of 
war  of  the  United  States,  or  for  through  railway  passengers  or  freight 
passing  over  said  bridge,  than  the  rate  per  mile  for  their  transmis- 
sion over  the  railroad  leading  to  said  bndge,  and  equal  privileges 
in  the  use  of  said  bridge  shall  be  granted  to  all  telegraph  com- 
P  oatal  tele-  panics,  aud  the  United  States  shall  have  the  right  of  way  across  said 
li^raph.  bridge  for   postal-telegraph  purposes;  that  the  said  bridge  shall  be 

Unobstruoted  be  constructed  either  by  draw,  span,  or  otherwise,  so  that  a  free  and 
navigation.  unobstruoted  passage-way  may  be  secured  to  all  water-craft  navi^at- 

Provito.  ing  said  river  at  the  point  aforesaid :  Providedy   That  if  said  bndge 

authorized  to  be  constructed  under  this  act  shall  be  constructed  as  a 
Draw.  draw-bridge,  the  draw  shall  he  opened  promptly  upon  reasonable  sig- 

fials  for  the  passage  of  boats   or  vessels ;  and  said  corporation  shall 
Lights,  eto.       maintain,  at  its  own  expense,  from  sunset  to  sunrise,  such  lights  or 
other  signals  on  said  bridge  as  the  Light- House  Board  shall  prescribe. 
.  Sec.  3.  That  all  railroad  companies  desiring  the  use  of  said  bridge 

companfes.  ®^*^^  ^*^®  ^^^  ^  entitled  to  equal  rights  and  privileges  relative  to 

*  the  passage  of  railway  trains  over  the  same,  and  over  the  approaches 

Compensation,  thereto,  upon  the  payment  of  a  reasonable  compensation  for  such  use ; 
and  in  case  the  owner  or  owners  of  said  bridge,  aud  the  several  rail- 
road companies,  or  any  one  of  them  desiring  such  use,  shall  fail  to  agree 
upon  the  sum  or  sums  to  be  paid,  and  upon  rules  aud  conditions  to 
which  each  shall  conform  in  usine  said  bridge,  all  matters  at  issue  be- 
Seoretaryof  *^®*^°  them  shall  be  decided  by  the  Secretary  of  War  upon  the  hear- 
War  to  decide,      ing  of  the  allegations  aud  proofs  of  parties. 

Secretary  of  SEC.  4.  That  any  bridge  authorized  to  be  constructed  under  this 
War  to  approve  act  shall  be  built  aud  located  under  and  subject  to  such  regulations 
plans,  etc.  ^^^  ^.^^  security  of  navigation  of  said  river  as  the  Secretary  of  War 
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« 

iktil  prp«cribe  ;  and  to  secure  that  o^eot  the  said  company  or  corpora- 
tioa  tball  sobmit  to  the  Secretary  of  War,  fur  bis  examination  and  ap- 
proTal,  a  design  and  drawings  of  the  bridge,  and  a  map  of  the  location, 
giving,  for  the  space  of  one  mile  below  and  one  mile  above  the  pro- 
posed iccation,  the  topography  of  the  banks  of  the  river,  the  shore- 
noes  at  high  and  low  water,  the  direction  and  strength  of  the  cnrrent 
at  all  stages,  and  the  soundings,  accnratelv  showing  the  bed  of  the 
•neam,  the  loca/ion  of  any  other  bridge  or  bridges,  and  shall  fnrnish 
•ach  other  infonnation  as  may  be  required  for  a  lull  and  satisfactory 
iinderstaiiding  of  the  subject ;  and  until  the  said  plan  and  location  of 
the  bridge  are  approved  by  the  Secretary  of  War  the  bridge  shall  not 
b^  coBunenced  or  built ;  and  should  any  change  be  made  in  the  plan  of  ^"*°«*** 
said  bridge  during  the  progress  of  construction,  so  as  to  prevent  or 
remove  aC  substantial  obstruction  to  the  navigation  of  said  river  such 
change  shall  be  subject  to  the  approval  of  the  Secretary  of  War ;  aud  ^.  . 
if  any  litigation  shall  be  had  in  regard  to  said  bridge  the  same  shall  ^^  "°' 

be  in  the  circuit  court  of  the  United  States  in  whose  territorial  juris- 
di«-tioii  said  bridge  or  any  part  thereof  is  located.  Amendment 

Skc.  5.  That  the  right  to  alter,  amend,  or  repeal  this  act  is  hereby 
expressly  reserved,  and  any  alterations  or  changes  that  may  be  re* 
qsired  by  the  Secretary  of  War  in  the  bridge  constructed  under  this 
act,  or  its  eotire  removal,  shall  be  made  by  the  corporation  owning  or 
eoot rolling  the  same  at  its  own   expense.    Furthermore,  if  the  con 
stroctioD  of  said  bridge  shall  not  be  commenced  within  two  and  com-    Commen  co- 
pleted  within  fonryearsafter  the  passage  of  this  act,  all  privileges  con- JJ^°j*^J^^  *"**"* 
iemsd  hereby,  and  this  ast,  shall  become  null  and  void. 

Ai»proTedy  March  1,  1689. 


CHAP.  31i. — An  set  to  anthorice  the  ooastnieiioiii  of  a  bridge  scroes  the  Tensaa    March  1, 1889. 
Klrer,  at  or  near  Daniel  s  Ferry,  LooisiAnA.  YoL  25.  p.  754. 


Be  ft  emaeitd  by  the  Senate  and  House  of  Bepresentaiives  of  the  United 
Stmtee  of  America  in  dmgreu  a8$embled,  That  the  New  Orleans,  Natchez  ^^.^^  ^'*^?°'* 
Md  Fort  Scott  Railway  Company,  a  corporation  created  and  existing  gj^^^f^jj^^f^^l^y 
under  the  laws  of  the  State  of  Louibiana,  be,  and  is  hereby,  author-  Company  may 
ized  to  ooDstruct  and  maintain  a  bridge,  and  approaches  thereto,  over  bridge  Tonaaa 
the  Tfosaa  River,  at  or  near  Daniel's  Ferry,  on  a  direct  line  from  Vi-  River,  La. 
dalia,  in  Coooordia  Parish,  to  Winnsborongh,  in  Franklin  Parish,  in 
the  Stata  of  Louisiana.    Said  bridge  shall  be  constructed  to  provide 
for  the  passage  of  railway  trains,  and,  at  the  option  of  the  corporation 
by  which  it  is  built,  may  be  used  for  the  passage  of  wagons  and  ve-    BaUway,  wa^:- 
hieles  of  all  kinds,  for  the  transit  of  animals,  and  for  foot-passengers,  ^n,  and  foot 
for  reanonable  rates  of  tolls,  to  be  fixed  by  said  company  and  approved    xolu 
by  the  Secretary  of  War. 

8«c.  2.  That  any  bridge  built  under  this  act  and  subject  to  its    Lawful  strnct- 
limitatioDa  shall  be  a  lawful  structure,  and  shall  be  recognized  »nd^^^®^*°^  P**"^' 
known  as  a  post-route,  and  shall  enjoy  the  rights  and  privileges  of 
other  post-roads  in  the  United  States.    That  no  higher  charge  shall 
be  made  for  the  transmission  over  the  same  of  the  mail,  troops,  and 
muDitions  of  war  of  the  United  States,  or  for  through  railway  pas- 
•rugeis  or  fireight  passing  over  said  bridge,  than  the  rate  per  mile 
for  th«ir  transmission  over  the  railroad  leading  to  said  bridge ;  and 
eqnal  privileges  in  the  use  of  said  bridge  shall  be  granted  to  all  tele- 
graph companies,  and  the  United  States  shall  have  the  right  of  way 
arroHS  said  bridge  for  postal-telegraph  purposes;  that  the  said  bridge    Postal    tele- 
shall  be  oonstmoted  either  by  draw,  span,  or  otherwise,  so  that  a  free  ^^'u^oiwtmcted 
and  nnobetruoted  passage-way  may  be  secured  to  all  water- craft  nav-  oAviKation 
igatin^  said  river  at  the  point  aforesaid :  Provided,  That  if  said  bridge    Proviio. 
aalhonxed  to  be  constructed  under  this  act  shall  be  constructed  as  a 
draw-bridge,  tho  draw  shall  be  opened  promptly  upon  reasonable  sig-    ^^^* 
nais  for  the  passage  of  boats  or  vessels ;  and  said  corporation  shall 
BaiDtain,  at  its  own  expense,  from  sunset  to  sunrise,  such  lights  or    LUhta,  eto. 
other  signals  on  said  bridge  as  the  Light-House  Board  shall  prescribe. 

8«c.  aT  That  all  railroad  companies  desiring  the  use  of  said  bridge    U««  by  other 
•hall  hare  and  be  entitled  to  equal  rights  and  privileges  relative  to  <»mp»»niea. 
the  passage  of  railway  trains  over  the  s;ime,  and  ovt^r  the  approaches 
tbsiBto^  apoo  the  payment  of  a  reasonable  compensation  for  such  use ;     Compeiwation. 
aod  in  case  tho  owner  or  owners  of  said  bridge,  and  the  several  rail- 
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road  compaDies,  or  any  one  of  them,  (lesirmg  siioh  uae,  shall  fail  to 

agree  npon  the  sam  or  Hums  to  be  paid,  and  apon  rales  and  conditions 

to  which  each  Bhall  conform  in  osing  eaid  bridge,  all  matters  to  issue 

Si>  cro  t  ary  of  between  them  shall  be  decided  by  the  Secretary  of  War  upon  the  hear- 

War  to  decido.     ing  of  the  allegations  and  proofs  of  the  parties 
Socrotary  of     ^KC.  4.  That  any  bridge  authorized  to  be  constructed  under  thiH  act 

War  to  approve  shall  be  built  and  located  under  and  subject  to  snoli  regulations  for 

plans,  etc.  the  security  of  navigation  of  said  river  as  the  Secretary  of  War  dhall 

prescribe ;  and  to  secure  that  object  the  said  company  or  corporation 
shall  submit  to  the  Secretary  of  War,  for  his  examination  and  ap- 
proval, a  design  and  drawings  of  the  bridge,  and  a  map  of  the  loca- 
tion, giving,  for  the  space  of  one  mile  below  and  one  mile  above  the 
proposed  location,  the  topography  of  the  banks  of  the  river,  the  shore- 
lines at  high  and  low  water,  the  direction  and  strength  of  the  current 
at  all  stages,  and  the  soundings,  accurately  showing  the  bed  ot  the 
stream,  the  location  of  any  other  bridge  or  bridges,  and  sball  furni'^h 
such  other  information  as  may  be  required  for  a  full  aud  satisfactory 
understanding  of  the  subject ;  and  until  the  said  plan  and  location  of 
the  bridge  are  approved  by  the  Secretary  of  War  the  coustrnction  of 
said  bridge  shall  not  bo  commenced;  and  should  any  change  be  made 
Changes.  in  the  plan  of  said  bridge  during  the  progress  of  construction,  so  as  to 

prevent  or  remove  all  substantial  obstruction  to  the  navigation  of 
said  river  such  change  shall  be  subject  to  the  approval  of  the  Secre- 
tary  of  War ;  and  if  any  litigation  shall  be  had  in  regard  to  said  bndge, 
Litigation.        ^jjg'  same  shall  be  in  the  circuit  court  of  the  Unit^  States  in  whose 

territorial  jurisdiction  said  bridge,  or  any  part  thereof,  is  located. 
Amend Diont,      ^^'^-  '^'  That  the  right  to  alter,  amend,  or  repeal  this  act,  is  hereby 

etc.  'expressly  reserved;  aud  any  alterations  or  changes  thai  may  be  re- 

quired by  the  Secrecary  of  War  in  the  bridge  constrncted  under  this 
act,  or  its  entire  removal,  shall  be  made  by  the  corporation  owning  or 
controlling  the  same,  at  its  own  expense.  Furthermore,  if  the  con- 
struction of  said  bridge  shall  not  be  commenced  within  two  aud  com- 
Comnience- pieted  within  four  years  after  tho  passage  of  this  act,  all  privileges 

Setion*"     ^^™  conferred  hereby,  and  this  act,  shall  become  null  and  void. 

Approved,  March  1,  18d9. 


CHAP.  816.— An  act  granting  to  the  Astoria  and  Sonth  Coast  Bailway  Company  the 
March  1,  1889.     right  to  conHtmot  a  bridge  acrcras  Young's  Bay,  a  navigabie  stream  in  tho  county 
Vol.  25.  p.  755.  01  Clatsop  and  State  of  Oregon. 

Be  it  enacted  hy  the  Senate  and  House  of  Representaiivte  of  the  United 
Ajttoria  9kjxdi  States  of  America  in  Congress  assembled,  That  the  Astoria  and  South 
SoathCoastKail- Coast  Railway  Company,  a  corporation  organized  under  the  law  of 
mYv^°br?dffe  ^®?°°»  with  its  principal  office  at  Astoria,  in  the  county  of  Clatsop, 
Young's  Bay,  ^^  ^"®  State  of  Oregon,  is  hereby  anthorized  and  empowered  to  con- 
Oregon.  '  struct  a  bridge  across  Young's  Bay,  a  navigable  stream  in  said  county 

and  State,  at  such  point  as  the  said  Company  may  selei^t,  and  may  be 

approved  by  the  Secretary  of  War,  with  such  channel-spans,  draws, 

safe-guards,  and  auxiliary  works  as  shall  cause  the  bridge  not  to  ob- 

Unobstraoted  struct  or  hinder  the  navigation  of  the  waters  crossed  by  it. ;  and  that 

navigation.  g^ld  channel-spans  and  structures  shall  be  according  to  such  plans  and 

of  such  materials  and  dimensions  as  the  Secretary  of  War  may  pre- 
scribe ;  and  also  to  construct,  establish  and  maintain  a  bridge  across 
May  bridge  Skipanon  Creek,  in  the  county  of  Clatsop,  in  the  State  of  Oivgon,  ac- 
^panon  Creek,  cording  to  such  plan  and  of  such  dimensions  and  materials,  and  with 
^®'**  such  embankments  and  safe-guards  as  the  Secretary  ol  War  may  re- 

quire ;  and  the  construction  of  said  bridges  shall  not  be  commenced 
Secretary  of  nDtil  the  Secretary  of  War  approves  the  plans  and  dimensions  of  the 
War  to  approve  gj^QjQ.    Provided,  Tha«t  if  said  bridges  shall  be  constructed  as  draw 
^  ^nyJLo.  bridges  the  draws  shall  be  opened  promptly  upon  reasonable  signals 

Draw  ^^^  ^"^  passage  of  ships  and  boats,  and  in  no  case  shall  uuuocessary  de- 

Lishts  etc        ^**y  occur;  and  said  company  shall  maintain,  at  its  own  expense,  from 
'      '       sunset  to  sunrise,  such  lights  or  other  signals  on  said  bridges  as  the 
Light-House  Board  shall  prescri])e. 
Lawful  stmot-     Sec.  2.  That  any  bridge  authorized  to  bo  constructed  under  this  act 
nro  and  post- shall  be  a  lawful  Ktructure,  and  Hliall  bo  recognized  as  a  post-route; 
i^uto.  and  it  shall  enjoy  the  rights  an<l  privileges  of  of.lier  post  routes  iu  the 

United  States,  upon  which  also  no  higher  charge  shall  be  made  for 
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transmission  over  tho  same  of  the  mails,  the  troops,  and  the  mnDitions 
of  war  of  the  United  States,  or  for  through  passengers  or  freight  pass* 
ing  over  said  hridge  than  the  rate  per  mile  for  their  transportation 
over  any  railroad  or  other  rentes  leading  to  said  bridge,  or  over  said 
stream  in  the  vicinity ;  and  the  United  States  shall  have  tho  right  of 
way  for  a  telegraph  across  said  bridges ;  the  said  bridge  to  be  bailt  x^ids  to  navi- 
and  located  nnder  and  subject  to  such  regulations  for  tha  security  of  gation. 
navigation  on  said  bay  and  creek  as  the  Secretary  of  W  ar  shall  pre- 
scribe ;  and  to  secure  that  object  the  said  company  shall  submit  to  the 
Secretary  of  War,  for  his  examination  and  approval,  a  design  and  Hi^m,  etc. 
drawing  of  snch  bridge  across  Tonng's  Bay,  and  an  accurate  map  of 
Young's  Bay  from  the  mouths  of  its  navigable  tributaries  to  the  adja- 
cent ship  channel,  and  whose  topography  of  the  shores  and  hydrography 
shall  accurately  represent  the  banks,  the  bottom,  and  steam-boat  chan- 
nels by  contours  of  six  feet,  and  which  shall  bo  accompanied  by  other 
maps,  drawn  to  a  scale  of  one  inch  to  two  hundred  feet,  giving,  with- 
in areas  of  one-fourth  of  a  mile  from  each  draw-span,  an  accurate  rep- 
resentation of  the  bottom  of  the  bay  by  contour  lines  two  feet  apart, 
determined  by  accurate  aoondiugs,  and  also  showing  the  force  and 
direction  of  tne  currents  at  each  two  feet  of  tidal  stage,  by  triangu- 
lated observations  on  suitable  floats ;  also  showing  thd  Skipanon  Creek 
to  the  head  of  usual  navigation.  The  maps  shall  also  show  the  loca- 
tions of  other  bridges  in  tne  vicinity,  and  shall  give  such  other  infor- 
mation as  the  Secretary  of  War  may  require  for  a  full  and  satisfactory 
understanding  of  the  subject. 

Sec.  3.  That  if  other  railroad  corporations  shall  desire  to  use  tho    Use  by  other 
bridges  herein  authorized  to  be  constrnoted  for  the  passage  over  the  companies, 
same  ot  their  locomotives,  oars  or  trains,  they  shall  have  such  privilege 
upon  terms  to  be  agreed  upon  between  such  corporations  and  the  own- 
ers or  lessees  of  said  bridges,  and  if  the  parties  cannot  agree  upon  such 
terms  then  the  matter  shall  be  determined  by  the  Secretary  of  War,     Xerma. 
whose  decision  upon  the  subject  shall  be  final. 

Sec.  4.  That  Congress  shall  have  power,  at  anytime,  to  alter  or    Amend  me  nt, 
amend  this  act  so  as  to  prevent  or  remove  all  material  and  substantial  etc. 
obstructions  to  the  navigation  of  said  bay  and  said  creek  by  the  con- 
struction of  said  bridges  and  accessory  works ;  and  the  expense  of  alter- 
ing said  bridges  or  removing  said  obstructions  shall  be  borne  by  the 
owners  of  said  bridges. 

Sec.  5.  If  the  construction  of  the  bridges  hereby  authorized  shall  not     Commence- 
be  commenced  within  two  years  and  finished  within  four  years  from™«n*  »J»d  oom- 
the  time  this  act  takes  effect  then  all  the  privileges  and  powers  herein  P^®^^'** 
granted  shall  cease  and  this  act  shall  be  null  and  void. 

Approved,  March  1,  1889. 


CHAP.  318.— An  act  to  amend  an  act  entitled  "  An  act  granting  to  the  city  of  Grand 
Forks,  Dakota,  tlie  rifrbt  to  build  two  free  bridges  across  Bed  Birer,*^  approved     Haroh  1, 18^9. 
limy  twenty-first,  elgliteen  hondred  and  eighty-eight.  Vol.ZS,  p.  76<L 

Be  it  enacted  by  the  Senate  and  House  of  Sepreeentnlines  of  the  United 
States  of  America  in  Congress  assemhledf  That  section  three  of  an  act  en-     Bridges  across 
titled  "  An  act  granting  to  the  city  of  Grand  Forks,  Dakota,  the  right  5**\?^^w?'***| 
to  build  two  free  bridges  across  the  Red  River,"  approved  May  twenty-  po^ks  Dak.** 
first,  eighteen  hundred  and  eiehty- eight,  be,  and  it  is  hereby,  amended    Laws  ist  ses^. 
by  inserting  after  the  words  "under  this  act,"  in  line  one,  the  words  50tb  Cong.,  p.  53. 
"below  the  month  of  the  Red  Lake  River;"  and  farther,  after  the 
words  **  said  bridge,"  in  line  eleven,  insert  as  follows :  "  And  any  bridge   Construction  of 
built  under  this  act,  above  tho  month  of  the  Red  Lake  River,  shall  bridges  amended 
be  bnilt  with  one  draw-span  of  not  less  than  eighty -seven  feet  in  the 
clear,  measured  at  low  water,  and  this  draw-span  shall  be  over  the 
main  channel  at  the  most  accessible  and  best  navigable  point,  and  the 
other  span  may  be  less  than  eighty  feet  and  be  kept  clear  of  trestle- 
work  f^  and  the  spans  shall  not  be  of  less  elevation  than  three  feet 
above  extreme  high  water  mark  as  known  at  the  point  of  location, 
measured  to  the  lowest  part  of  the  superstructure  of  said  bridge :  also, 
by  inserting  in  line  thirteen,  after  the  words  '*  parallel  to,"  as  follows : 
''And  except  above  the  mouth  of  tho  Red  Lake  River;"  and  also  by  in- 
terting  in  line  fifteen,  after  the  word  "  stream,"  as  follows :  *'And  above 
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the  mouth  of  the  Red  Lake  River  the  bridge  may  be  plBced  si  ah  angla 
of  eighty-three  degrees  with  the  direetion  of  the  oorrent  of  the  sUe^mJ* 

Approved,  March  1,  1689. 


Miirch  1, 1880.    CHAP.318.— An  act  to  aaiboiiie  the  Kentaokr  Unioii  BaOway  Conpaay  to 
Vol.  26,  p.  760.  Btract  a  bridge  Mroea  the  Kentacky  Rirer  and  its  tcibataxiea. 

Be  it  enacted  bp  the  Senate  and  Houee  of  Bepreeenia^cee  of  ike  UuUei 

Ken  tacky  Union  States  of  America  in  Congress  assemhledf  That  the  Keotnoky  Union  Rail- 

Railway  Com-  way  Company,  a  corporation  organized  under  act  of  the  general  ftssem- 

l*m^kv^RivS^'y  ^^  *^®  Commonwealth  of  iSntncky,  be,  and  it  is  hereby,  anthor- 

ami  tribiuaries.    '^^^  ^  constrnct  and  maintain  a  bridge  and  approaches  thereto  over 

the  Kentucky  River,  in  the  State  of  Kentucky,  and  also  a  bridge  or 
bridges  orer  the  navigable  tributaries  or  forks  of  said  riyer  at  such 
point  or  points  as  said  company  may  deem  suitable  for  the  passage  of 
its  said  road  over  said  river  or  its  said  tributaries  or  forks.  Said  bridge 
or  bridges  shall  bip  constructed  to  prorlde  for  the  passage  of  railway 
trains,  and,  at  the  option  of  the  company  by  which  it  or  they  may  be 
lUilway  wagon  ^^^^^^  ^^^  ^  ^^^  ^^^  ^^®  passage  of  wagons  and  Tehicles  of  all  ki ods, 
and  loot  bridxe.'  ^^^  ^^^  transit  of  animals,  and  for  foot-passengers;  but  the  rate  of  tolls 

charged  by  said  company  for  the  passage  of  wagons  and  vehicles  shall 
first  be  approved  by  the  Secretary  of  War,  and  no  tolls  shall  be  col- 
lected unless  the  amount  thereof  is  so  approved. 
Lawful  strnot-     8BC.2.  That  any  bridge  built  under  this  act  and  subject  to  its  limit- 
ure  and  post-ations  shall  be  a  lawful  structure,  and  shall  be  reco^ized  and  known 
route.  as  a  post-route,  and  it  shall  enjoy  the  rights  and  privileges  of  other  post- 

roads  in  the  United  States,  and  equal  pririleges  in  the  use  of  said 
bridge  shall  be  granted  to  all  telegraph  companies;  and  the  United 
States  shall  have  the  right  of  way  across  said  bridge  and  its  ap- 
Postaltelefrraph.  proaches  for  postal-telegraph  purposes. 

a  t  f  ^"^'  ^*  '^^^^  *^°y  bridge  authorized  to  be  constructed  under  this  act 
War*^to**  approve*****^*  ^^  built  and  located  under  and  subiect  to  such  regulations  for  the 
plana,  etc  security  of  navigation  of  said  river  as  the  Secretary  of  War  shall  pre- 

scribe, and  to  secure  that  object  the  said  company  or  corporatiou  shall 
submit  to  the  Secretary  of  War,  for  his  examination  and  approval,  a 
design  and  drawing  of  the  bridge  and  a  map  of  the  location  thereof; 
and  until  the  said  plan  and  location  of  the  bridge  are  approved  by  the 
Secretary  of  War,  the  bridge  shall  not  be  commenced  or  built;  and 
CbADgea.  should  any  change  be  made  in  the  plan  of  said  bridge  during  the  prog- 

ress of  construction,  such  ohauffe  shall  be  subject  to  the  approval  of 
the  Secretary  of  War ;  and  all  the  expense  of  said  change  shall  be  paid 
by  the  parties  owning  or  controlling  such  bridge  or  bridges. 
Use  by  other     ^^0. 4.  That  all  railroad  oompanlea  desiring  the  use  of  said  bridge  or 
companies.  bridges  shall  have  and  be  entitled  to  equal  rights  and  privileges  relat- 

ing to  the  passage  of  railway  trains  over  the  same  and  over  the  ap- 
Comnensation  Proaches  thereto  upon  the  paymeut  of  reasonable  compensation  there- 
^^         '  for;  and  in  case  the  owner  or  owners  of  said  bridge  or  bridges  and  the 
railroad  company  or  companies  desiring  to  use  tne  same  shall  fail  to 
agree  upon  the  terms  with  reference  to  the  use  of  same,  all  matteia  of 
Secretary  of '^'^^  between  them  shall  be  decided  by  the  Secretary  of  War  upon  a 
War  to  decide,     hearing  of  the  allegations  and  proofs  of  the  parties. 
Commencement     ^^'^*  ^*  That  this  act  shall  be  null  and  void  if  actual  construction  of 
and  completion,  the  bridge  or  bridges  herein  authorized  be  not  commenced  within  two 

years  and  completed  within  five  years  from  the  date  thereof. 
Sec.  0.  That  the  right  to  alter,  amend,  or  repeal  this  act  is  hereby 
Amendment,     expressly  reserved. 

Approved,  March  1, 1689. 


March  1,  1880.    CHAP.  332.— An  act  to  authorise  the  oonstraetion  of  a  bridge  aoroas  the  Coosa  Birer 
Vol.  25,  p.  7C9.  at  Gadsden,  in  the  State  of  Alabama. 

Anniston  and  Beit  enacted  bp  the  Senate  and  House  of  BepresentaHves  of  the  United 
C!n  innati  Rail-  States  of  America  in  Congress  assenibledj  That  the  Anniston  and  Cin- 
niavbrWc?^oo^^^°°*^^  Railroad  Company,  a  corporation  created  and  existing  under 
saKireratGads-  ^^^  laws  of  the  Stat«  of  Alabama,  having  constructed  a  bridge,  andap- 
den,  Ala.  proaches  thereto,  over  the  Coosa  River,  at  or  near  Gadsden,  in  Etc* 
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w»h  Count  J,  on  a  direct  line  ftom  Anoiston^  in  Calhoan  Connty,  to 

AtUlft»  in  Etowah  Coooty,  in  tlie  State  of  Alabama,  said  ooinpany  is 

hereby  authorized  to  keep  and  maintain  the  same:  Provided^  That  the    provUo, 

Secretary  of  War  Mhall  approve  the  plans  aud  dimenBioiis  of  said  bridge. 

^Aid  bridge  if  approved  by  the  Secretary  of  War  shall  be  maintained 

■o  as  to  provided  for  the  passa^  of  railway  trains,  and,  at  the  option     Railway 

of  the  corporation  by  which  it  is  built,  may  be  used  for  the  passage  of  wacon^and  foot 

vagoDs  and  vehicles  of  all  kinds,  for  the  transit  of  animals,  and  for  bridge. 

foot  passengers,  apon  conditions  to  be  agreed  upon  between  said  oor- 

poration  and  the  county  commissioner's  conrt  of  the  said  county  of 

Btowah  and  approved  by  the  Secretary  of  War. 

8bc.  *i.  That  the  bridge  authorised  under  this  act  and  subject  to  its    Lawful  stract- 
limitations  shall  be  a  lawful  strncture,  and  shall  be  recognized  and  are   and    post- 
known  as  a  poet- route,  and  shall  enjoy  the  rights  and  privileges  of  ^°^' 
other  post-nM^  in  the  United  States.    That  no  higher  charge  shall  be 
made  for  the  transmission  over  the  same  of  the  mail,  troops,  and  muni- 
tions of  war  of  the  United  States,  or  for  through  railway  paissengers 
ta  freight  passing  over  said  bridge^  than  the  rate  per  mile  for  their 
transmission  over  the  railroad  leading  to  said  bridge,  and  equal  privi- 
leges  in  the  use  of  said  bridge  shall  be  granted  to  all  telegraph  com- 
panieSy  and  the  United  States  shall  have  the  right'of  way  across  said 
bridge  for  postal-telegraph  purposes ;  that  the  said  bridse shall,  either    Postal  tele- 
by  draw,  span,  or  otherwise,  provide  and  secure  a  free  and  unobstructed  graph. 
pasBage-way  to  all  watercrad  navigating  said  river  at  the  point  afore-     Unobstructed 
•aid :  Provuied^  That  said  bridge  authorised  by  this  act  being  con-  '"plf^^* 
stmcted  as  a  drawbridge  the  draw  shall  be  opened  promptly  upon  rea-    DrawT'^' 
•onabk  signals  for  the  passage  of  boats  or  vessels,  and  said  corpora- 
tion shall  maintain  at  its  own  expense,  from  sunset  to  sunrise,  such 
lights  or  other  sig^ids  on  said  bridge  as  the  Light  House  Board  shall    Lights,  etc. 
prescribe:  And  provided /wrtkeTf  That  nothing  herein  contained  shall 
be  held  to  alter  or  affect  existing  laws  as  to  the  removal  of  bridges    ^xistbiir  laws. 
ob«t meting  the  navigation  of  rivers  when  the  Secretary  of  War  shall  '^ 

•0  determine. 

Stc  3.  That  all  railroad  companies  desiring  the  use  of  said  bridge    ^^  y^y  ^^i^^^ 
thall  have  and  be  entitled  to  equal  rights  and  privileges  relative  to  companies, 
the  passage  of  railway  trains  over  the  same,  and  over  the  approaches 
thereto,  upon  the  payment  of  a  reasonable  compensation  for  such  use ; 
and  in  ease  the  owner  or  owners  of  said  bridge  and  the  several  railway 
companies,  or  any  one  of  them  desiring  such  use,  shall  fail  to  agree 
npoD  the  sum  or  sums  to  be  paid,  and  upon  rules  and  conditions  to 
which  each  shall  conform  in  using  said  bridge  all  matters  in  issue  be- 
tween them  shall  be  decided  by  the  Secretary  of  War  upon  the  hear-    Secrerary    of 
isg  of  the  allegations  and  proofs  of  the  parties.  ^sr  to  decide. 

Skc.  4.  That  said  company  shall  submit  to  the  Secretary  of  War  for    Secretary    of 
hie  examination  and  approval  the  design  and  drawings  of  the  bridge  War  to  approye 
and  a  map  of  the  location,  giving  the  topography  of  the  banks  of  the  pl<u>^otc. 
river,  the  shore-lines  at  high  and  Tow  water,  the  direction  aud  strength 
of  the  current  at  all  stages,  and  the  soundings,  accurately  showing  the 
bed  of  the  stream,  and  if  the  Secretary  of  War,  upon  an  examination  of 
the  papers  to  him  submitted,  shall  require  any  change  in  tbo  location 
or  plane  of  said  bridge,  or  its  entire  removal,  the  company  shall,  at  its 
ovD  expense,  comply  with  such  requirements;  and  if  any  change  be 
made  in  the  plan  of  said  bridge  such  change  shall  be  subject  to  the  ap- 
proval of  the  Secretary  of  War ;  and  if  an^  litigation  shall  be  had  m 
regard  to  said  bridge,  by  reason  of  said  bridge  being  alleged  to  be  an 
obstmction  to  the  navigation  of  said  Coosa  River,  the  same  shall  be  in    Litigation, 
the  circuit  conrt  of  the  United  States  in  whose  territorial  jurisdiction 
nid  bridge  or  any  part  thereof  is  located. 

Sec  5.  That  the  right  to  alter,  amend,  or  repeal  this  act  is  hereby    Amendment, 
expressly  reserved,  and  any  alterations  or  changes  that  may  be  re-  etc 
quired  by  the  Secretary  of  War  in  the  bridge  constructed  under  this 
icl  shall  be  made  by  the  corporation  owning  or  controlling  the  same 
at  its  own  expense. 
Approved,  March  1, 1889. 

CHJJ*.  897.— An  act  to  aathoclie  the  oonstmotion  of  a  bridge  for  railway  porposet     March  1,  1880. 
acrow  ihe  MlMisalppi  Rlrf  r  b«>tween  the  States  of  Wisconsin  and  MinnesoU,  to  Vol  25,  p.  788. 
be  located  north  of  and  in  the  Tlcinitj  of  the  city  of  Alma,  Wisconsin.  

B€  U  macted  hff  the  Senate  and  House  of  Bepreeentativee  of  the  United 
MrtM  •/  Ameriea  in  Congreee  aetembled,  That  the  Soo  aud  Southwestern 
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Railroad  Company,  a  oorporation  organized  uoder  the  laws  of  the  State 
of  Wiscoosin,  and  its  succeaaorfl  and  ass^ns,  he.  and  they  are  hereby, 
anthorized  to  construct  and  maintain  railway  oridge  and  approaches 
thereto  across  the  Mississippi  River  between  the  States  of  Wisconsin 
and  Minoe^ota  from  a  point  just  north  of  the  Beef  Slough  cnt^-off,  in 
seetion  twenty  one«  township  nnmber  twenty-lwo  north,  of  rango 
thiiteen  west,  of  thefonith  principal  meridian,  above  the  city  of  Alma, 
in  the  county  of  Buffalo,  Wisconsin,  to  and  upon  the  west  bank  of 
said  river,  in  the  county  of  Wabasha,  in  the  State  of  Minnesota:  Pro- 
tided,  That  Congress  may  at  any  time  prescribe  snch  rules  and  regu- 
lations in  regard  to  toll  and  otherwise  as  may  be  deemed  reasonable, 

Src.  2.  That  said  bridge  shall  be  built  with  a  draw,  so  as  not  to  im- 
pede the  navigation  of  said  river;  said  draw  shall  be  a  pivot-draw, 
over  the  channel  of  said  river  usually  navigated,  near  the  Wisconsin 
shore,  and  giving  a  clear  width  of  water-way  of  not  less  than  two 
hundred  feet  on  each  side  of  the  central  or  pivot  pier  of  the  draw,  and 
in  addition  to  said  draw  opening  shall  have  one  or  more  fixed  channel- 
spans,  each  having  not  less  than  three  hundred  and  fifty  feet  clear 
channel- way,  and  every  part  of  the  superetmoture  of  said  bridge  shall 
give  a  clear  head-room  of  not  less  than  ten  feet  above  high-water 
mark :  Provided^  That  all  spans  shall  be  bo  located  as  to  affon*  the 
greatest  possible  accommodation  to  the  river  traffic,  and  a  draw  open- 
ing shall,  if  practicable,  be  located  next  or  near  shore:  Ptovided,  also^ 
That  if  the  physical  characteristics  of  the  locality  so  require  and  the 
interests  of  navigation  be  not  injured  thereby,  the  lengths  of  the  fixed 
spans  or  the  nnmber  of  draw-openings  may  be  reduced:  Prori^ed,  a2ao. 
That  for  every  two  adjacent  openings  of  two  hundred  feet  each,  one 
draw  opening  of  three  hundred  feet  may  be  substituted  if  the  interests 
of  navigatioci  be  not  injured  thereby:  Provided,  That  said  draw  shall 
always  DC  opened  promptly  upon  reasonable  signal,  and  said  corpora- 
tion shall  maintain  at  its  own  expense,  from  sunset  t<o  sunrise,  such 
lights  or  other  signals  on  said  bridge  as  the  Light-Honse  Board  shall 
prescribe:  And  provided  further,  That  no  bridse  shall  be  built  under 
the  provisions  of  this  act  except  there  also  be  built  at  the  time  of  the 
erection  of  the  piers  proper  sheer-booms,  or  other  proper  protections, 
to  safely  gnide  boats,  vessels,  rafts,  and  other  water-craft  through  said 
draw-spans  and  the  raf  ti-spans  of  said  bridge. 

Sec.  3.  That  any  bridge  authorised  to  be  constructed  under  this  act 
shall  be  built  and  located  under  and  subject  to  such  regulations  for  the 
security  of  navigation  on  said  river  as  the  Secretary  of  War  shall  pre- 
scribe ;  and  to  secure  that  object  the  said  cnrporation  shall  submit  to 
the  Secretary  of  War,  for  his  examination  and  approved,  a  design  and 
drawings  of  the  bridse  and  a  map  of  the  location,  giving,  for  the  space 
of  one  mile  above  and  one  mile  below  the  proposed  location,  the  topog- 
raphy of  tho  banks  of  the  fiver,  the  shore-lines  at  extreme  high  and 
low  water,  the  direction  and  strength  of  the  currents  at  all  stages,  and 
the  soundings,  accurately  showing  the  bed  of  the  stream,  aftd  shall 
furnish  such  other  information  as  may  be  required  for  a  full  and  satis- 
factory understanding  of  the  subject ;  and  said  bridge  shall  not  be 
bnilt  until  the  plan  and  location  thereof  are  approved  by  the  Secretary 
of  War,  but  when  so  approved  the  work  on  said  bridge  and  the  ap- 
proaches thereto,  and  the  accessory  works,  may  be  commenced  and 
prosecuted  to  completion  :  Provided,  That  as  nearly  as  pratsticable  the 
said  bridge  shall  be  at  richt  angles  to,  and  the  piers  parallel  with,  the 
current  of  said  river :  And  provided  further,  That  any  change  in  the 
mode  of  construction  of  said  bridge  shall  be  first  submitted  to  the  said 
Secretary  for  his  approval,  and  when  approved  the  said  corporation 
may  then  proceed  with  the  construction  in  accordance  with  said  change. 
And  provided,  also,  That  if  said  bridge  when  constructed  shall,  in  the 
opinion  of  the  Secretary  of  War,  be  a  substantial  obstruction  to  the 
navigation  of  said  river,' the  said  Secretary  shall  require  said  corpora- 
tion to  change  the  construction  thereof,  or  to  remove  the -same  entirely, 
so  as  to  avoid  any  serious  and  substantial  obstruction  to  the  navigation 
of  said  river  at  the  expense  of  the  owners  of  said  bridge. 

Sec.  4.  That  the  bridge  hereby  authorized  shall  be  a  lawful  Rtructure, 
and  shall  be  a  post-route  npon  which  no  higher  charge  shall  be  made 
for  the  transportation  of  the  mails  of  the  United  States  and  the  troops 
and  mnnitions  of  war,  or  for  passengers  or  freight  passing  over  said 
bridge,  than  the  rate  per  mile  paid  to  railroads  and  transportation 
companies  leading  to  said  bridge,  and  it  shall  exjoy  the  nghta  and 
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Miril^gas  of  other  post-ioadB  in  the  United  States,  and  the  United 

States  shall  haTe  the  right  of  way  for  postal-telegraph  purposes  across    Postal  tele* 

said  bridge.  R»ph- 

Sbc.  5.  That  all  railroad  oompanies  desiring  the  ncie  of  said  bridge    Use  by  other 
shall  have  and  be  entitled  to  eqnal  rights  and  privileges  relative  to  companies. 
the  passage  of  railway  trains  or  cars  over  the  same,  and  over  the  ap- 
pfeachea  thereto,  npon  payment  of  a  reasonable  compensation  for 
saeh  use ;  and  in  ease  the  owner  or  owners  of  said  bridge  aod  the 
several  railroad  oompanies,  or  any  of  them,  desirine  snch  nse,  shall    ^®^'>'*"* 
fsil  to  agree  upon  the  sum  or  sums  to  be  paid,  and  npon  rules  and 
eooditiena  to  which  each  shall  conform  in  using  said  bridge,  all  mat-     gecretarvof 
ten  at  issae  between  Uiem  shall  be  decided  by  the  Secretary  of  War  ^ji^  to  decide. 
snpoQ  a  hearini^  of  the  alle^pttions  and  proofs  of  the  parties:  Provided ,    ProvUo, 
That  the  provisions  of  section  four,  in  regard  to  charges  for  passengers 
and  freight  across  said  bridge,  shall  not  govern  the  Secretary  of  War    T>etermiiiinff 
in  detenniniog  any  oneetion  arising  as  to  the  snm  or  sums  to  be  paid  oompensatioo. 
to  the  owners  of  said  bridge  by  said  railroad  companies  for  the  use  of 
said  bridge. 

Sbc  6.  That  this  act  shall  be  subject,  except  as  above  mentioned,     Oeneralprovis. 
to  the  limitations  and  provisions  of  an  act  entitled  '^  An  act  to  author-  ion«  applicable, 
ixe  the  constroction  of  a  bridge  across  the  Mississippi  River  at  or  near    ^  ^'*  "^^  P*  ^ 
the  town  of  Clinton,  in  the  State  of  Iowa,  and  other  bridges  across 
said  river,  and  to  establish  them  as  post-roads,^  approved  April  first, 
eijiiteen  hundred  and  seventy -two. 

CMC  7.  That  the  right  to  alter^  amend,  or  repeal  this  act  is  hereby     Ammendment, 
expieesly  reserved;    and  the  right  to  require  any  change  iu  such®^- 
stmeKore,  or  ita  entire  removal,  at  the  expense  of  the  owners  thereof, 
whenever  Congress  shall  decide  that  the  public  interests  require  it,  is 
also  exnreealy  reserved. 

Sbc.  o.  That  it  shall  be  the  duty  of  the  Secretary  Of  War,  on  satis-    Aldstonariga- 
foctory  proof  that  a  necessity  exists  theretbr,  to  require  the  corpora-  ^^^ 
tioe  or  peraona  owning  said  bridge  to  cause  such  aids  to  the  passage 
of  said  bridge  to  be  oonstmcted.  placed,  and  maintained  at  their  own 
cost  and  expense  in  the  form  or  booms,  dikes,  piers,  or  other  suitable 
or  proper  stroctnres  for  the  guiding  of  rafts,  steam-boats,  and  other 
water-craft  safely  through  the  pamage-way  as  shall  be  specified  in 
his  order  in  that  behalf;  and  on  failure  of  the  corporation  or  persons 
aforesaid  to  make  and  establish  such  additional  structures  within  a    To  be   estab- 
reasonable  time,  the  said  Secretary  shall  proceed  to  cause  the  same  Uabed  bySeore- 
to  be  bnilt  or  made  at  the  expense  of  the  United  States,  and  shall  re-  {K^-Sf  ^"  **° 
for  the  matter  wiUioat  delay  to  the  Attomey-Qeneral  of  the  United 
States,  whose  dnty  it  shall  be  to  institute,  in  the  name  of  the  United 
States,  proceeding  in  any  of  the  circuit  courts  of  the  United  States,    Salts  forooeta. 
within  the  jurisdiction  of  which  such  bridge,  or  any  part  thereof  is 
or  may  be  located,  for  the  recovery  of  the  cost  thereof ;  and  all  mon- 
eys aoeraing  from  snob  proceedings  shall  ue  covered  into  the  Treas- 
uy  of  the  United  States. 

^c.  9.  That  this  act  shall  be  null  and  void,  if  actual  construction 
of  the  bridge  herein  authorized  be  not  commenced  within  two  years,   Conamencemeiit 
and  eomp^ed  within  four  years,  from  the  date  thereof.  *°^  oompleUon. 

Approved,  March  2, 1889. 


CHAP.  8n.->An  aei  to  aathoriie  the  Union  Gas  Company  to  lay  conduit  pipee    March  S,  1889. 
the  Ohio  Bivcr.  Vol.  25.  p.  79L 


Be  U  emaded  6y  the  Senate  and  House  of  Repreeentatives  of  the  United 
8UUe$  of  AwMrica  in  Congress  assemhledj  That  the  assent  of  congress  is  Union  Oas  Com- 
herehy  given  to  the  Union  Gas  Company  to  lay  pipes  for  conducting  l^P^    ,        . 
sataral  gas,  petroleum,  or  salt  water  across  the  Ohio  River  at  such  neroL  Ohio  i^ 
points  as  may  be  deemed  necessary,  between  the  mouth  of  Buck  Creek,  er.  JeffBraonTille, 
in  Harrison  County,  Indiana,  and  the  city  of  Jefiersonville,  Indiana,  Io|f ••  to    Lonia- 
sad  points  opposite  thereto  in  the  State  of  Kentucky,  from  any  point  in  ^"'^  ^^' 
stid  State  to  the  nnper  boundarv  of  the  city  of  Louisville,  Kentucky : 
FrsHdedf  That  aaia  pipes  be  laia  upon  or  beneath  the  bed  of  the  rirer    Provito. 
sod  in  snch  manner  as  not  to  interfere  with  navigation,  and  under  the    Not  toobatmct 
nipenrisioD  of  the  Secretary  of  War.  naTigai  ion. 

Approved,  March  2, 1889. 
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March  2, 1889.  CHAP.  366.— An  act  to  ftntboriM  the  city  of  Lake  View,  Illinois,  to  erect  a  crib  in 
Vol.  25,  p.  792.  Lake  Miohigaa  for  waterworka  purpoaea 

Be  it  enacted  by  the  Senate  and  House  of  Hepreeeniaiives  of  the  United 

States  of  America  in  Congress  assembled,  That  the  causent  of  Congress  is 

Lake  View,  Ilia,  hereby  given  to  the  city  of  Lake  View,  ootinty  of  Cook  and  State  of 

May  erect  pior  Illinois,  to  extend  a  tunnel,  or  inlet  pipes,  into  Lake  Michigan  so  far  as 

Mn    for   water-  °**y  ^®  deemed  necessary  to  insure  a  snpply  of  pure  water,  aud  to  erect 

worka.  ^  P'^r  oi*  piers  and  crib  in  the  navigable  waters  of  said  lake,  for  the 

making,  preserving,  and  working  of  said  aqueducts  or  pipes  or  tunuel, 

the  plan  and  location  thereof  to  oe  subject  to  the  approval  of  the  Sec- 

Proviso*  retary  of  War :  Promded,  That  said  city  shall  furnish  and  maintain  at 

its  own  expense  such  beacon  lights  or  other  signals  on  snch  piers  or 

Lighte,eta.       crib  as  tbe  Lisht  House  Board  shall  prescribe. 

Approved,  March  2,  lfiS9. 


March  2, 1888.  CHAP.  870.— An  act  makins  approprlationa  to  provide  for  the  expenaea  of  the  gov- 
Vol.  25,  pp.  783,  erament  of  the  DiatfSct  of  Colnmbia  for  the  fiscal  year  ending  Juno  thirtieth,  eight- 
BOO.  een  handrod  and  ninety,  and  for  other  purpoaeB. 

Be  it  enacted  by  the  Senate  and  House  of  Representaiives  of  the  United 

Pintrictof  Col-  States  of  America  in  Congress  assembledj  That  the  half  of  the  following 

nmbiaappropria-snms  named,  respectively,  is  hereby  appropriated,  out  of  auy  money  in 

^^^°'*  the  Treasury  not  otherwise  appropriated,  and  the  other  ball  out  of  the 

revenues  of  the  District  of  Columbia,  for  the  purposes  following,  being 

Half  from  Dla-  for  the  expenses  of  the  government  of  the  District  of  Columbia  for  tbe 

triot  revenne.      fiscal  year  ending  Jane  tuirtieth,  eighteen  hundred  and  ninety,  namely : 

Qbneral  Expenses. 

Salariea,  etc.  ^OR  SALARIES  AND  CONTINGENT  EXPENSES. 

Executive  of-     ^^^  EXECUTIVE  OFFICE:    For    •    «'     •    one    Engineer    Commis- 
flce.  sioner,  nine  hundred  and  twenty-four  dollars  (to  make  salary  Ave 

thousand  dollars) ; 


Aqnednot  WASHINGTON  AQUEDUCT. 

For  engineering,  maintenace,  and  general  repairs,  twenty  thousand 
dollars. 

•  •  «  •  • 

Approved,  March  2,  1889. 


March  2,  1888.  CHAP.  872. — An  act  making  appropriations  for  the  support  of  the  Army  for  the  fts- 
Vol.  25,  pp.  825,  cal  year  ending  June  thirtieth,  eighteen  hundred  ana  ninety,  and  for  other  pur- 
832.  poaea. 

Be  it  enacted  by  the  Senate  and  House  of  Representatives  of  th^.  United 

States  of  America  in  Congress  assenibled.  That  the  following  sums  be,  and 

they  are  hereby,  appropriated,  out  of  any  money  in  tbe  Treasury  not 

Army  appro-  otherwise  appropriated,  for  the  support  of  the  Army  for  the  year  end- 

priatio'na.  jng  Jape  thirtieth,  eighteen  hundred  and  ninety : 

#  •  •  »  * 

Engineer  De-  ENGINEER  DEPARTBffENT. 

partmeut. 

Engineer  depot  at  Willets'  Point,  New  York :  Incidental  expenses  of 

luoidental   ex- the  depot,  including  fuel,  chemicals,  stationery,  extra-duty  pay  tosol- 

penaw.  diers  employed  for  periods  of  not  less  than  ten  days  as  artificers  on 

work  in  addition  to  and  not  strictly  in  line  of  their  military  duties, 
such  as  carpenters,  blacksmiths,  draughtsmen,  printers,  lithographers, 
photographers,  engine-drivers,  teamsters,  repairs  of  and  for  materials 
to  repair  public  buildings,  machinery,  and  qn foreseen  expenses,  five 
thousand  dollars, 
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For  pmehaae  of  materials  for  the  iDs'ractioD  of  engineer  troops  at 
WDlft'B  Point  in  their  special  duties  of  sappers  and  miners,  for  land 
labmarioe  mint-s,  and  pontooneers,  torpedo  drill  and  signaling,  one 
thoosaod  fire  hondred  dollars. 

For  parchase  and  repairs  of  instranienis  to  be  issued  to  officers  of  the 
CoqM  of  Engineers,  for  nse  on  public  works  and  surveys,  four  thousand. 
dollars 

Librarr  of  the  Engineer  School  of  Application :  Purchase  and  bind- 
ing of  professional  works  of  recent  date  treating  of  military  and  civil 
eajrtneerin  :,  fi?e  bnndred  dollars. 

For  a  bnildins  to  contain  engineer  models,  eight  thousand  dollars,  or    Kew  bnildingt 
00  mach  thereofas  may  be  necessary. 

•  »  •  •  « 

Approved,  March  2,  1889. 


CEAP.  376.— An  act  aotborisine  the  oonatraotios  of  a  high  wagon>biidge  acroM   March  2, 1889. 
tlM  Mkaoari  BiTor  at  or  near  Sioax  City.  Iowa.  YoL  25,  p.  849. 


Be  it  emaettd  bif  tkt  Senate  and  House  of  Eepreeeniativee  of  the  United 
Staiet  9/  America  in  Congreee  aeeemhied,  That  it  shall  be  lawful  for  the    S ion x  0  i  t y , 
city  of  Sioux.  Citv,  Iowa,  to  construct  and  maintain  a  high  wagon-  Jj.^»t  mjvbrldge 
bridge  across  the  Missouri  River,  at  or  near  the  city  of  Sioux  City,  in  Mweoari  River, 
tbe  State  of  Iowa,  so  as  to  connect  with  the  opposite  shore  of  the  said 
rirer  in  the  State  of  Nebraska,  for  the  passage  of  wagons  and  vehicles    Wagon  and 
of  all  kinds,  for  the  transit  of  animals  and  for  foot-passengers,  for  such  foot  bridge, 
reaaonable  rates  of  toll  as  the  city  of  Sioux  City,  Iowa,  may,  from  time 
to Ume  prescrtt>e,  subject  to  the  approval  of  the  Secretary  of  War: 
Prwidedy  That  said  bridge  shall  not  be  built  or  commenced  until  the    iVoowo. 
plan  and  speciticaiions  for  its  construction  have  been  submitted  to  the    Sabmiasion  of 
ee^etary  of  War  for  his  approval,  nor  until  he  shall  approve  the  plan  plans, 
sod  location  of  said  bridge ;  and  if  any  change  be  made  in  the  plan 
of  coDstmction  of  said  bridge  at  any  tiroe^  such  change  shall  be  sub- 
ject to  the  approval  of  the  Secretary  of  War;  and  any  change  in  the 
coQstroction,  or  any  alteration  of  said  bridge  that  may  be  directed  at 
any  time  by  Congress  or  the  Secretaxy  of  War,  shall  be  made  at  the 
cost  and  expense  of  the  owners  tnereof. 

Sec.  2.  That  the  said  bridge  shall  be  constructed  without  interfer-    tTnobstracted 
eoee  with  the  security  and  convenience  of  navigation  of  said  river  be-  nari^tion. 
vood  what  is  necessary  to  carry  into  effect  the  rights  and  privileges 
hereby  granted ;  and  in  onler  to  secure  that  object  the  said  corpora- 
tk»Q  shall  submit  to  the  Secretary  of  War,  for  his  examination  and    Secretary  of 
mroval  a  design  of  and  drawings  for  said  bridge,  and  a  map  of  ^•^  to  approve 
the  4>roposed  location,  giving,  for  the  space  of  one  mile  above  and  P**"**  ^^^' 
ooe  mile  below  such  proposed  location,  tne  topography  of  the  banks 
of  the  river,  with  shore-lines  and  soundings,  and  such  other  informa- 
tion as  may  be  required  for  a  fall  understanding  of  the  subject ;  and 
astil  the  said  plan  and  location  of  the  bridj^  are  approved  by  the 
Secretary  of  War  the  construction  of  said  bndge  shall  not  be  oom- 
Bsoced:  Proridedf  That  if  the  said  bridge  shall  be  made  with  nnbro-    Provitot, 
ken  sod  contiuuons  spans,  it  shall  have  three  or  more  channel  spans,     Spans, 
sod  shall  not  be  of  less  elevation  in  any  case  than  fifty  feet  above  ex- 
treoie  hij^h-water  mark,  as  understood  at  the  point  of  location,  to  the 
lower  part  of  the  snperstructnre  of  the  bridge,  nor  shall  the  spans  of 
nid  bridce  be  less  than  three  hundred  feet  in  length,  and  the  main 
span  sbau  be  over  the  main  channel  of  the  river,  and  the  piers  of  said 
hridge  shall  be  parallel  with  the  current  of  said  river,  and  the  bridge 
it^Uat  right  angles  thereto:  And  provided,  aUo,  That  if  any  bridge 
boilt  nnder  this  act  bo  constructed  as  a  draw-bridge,  it  shall  have  a 
draw  over  the  main  channel  of  the  river  at  an  accessible  and  navig-    Draw, 
able  point,  and  with  a  span  or  spans  not  less  than  three  bnndred  feet 
in  length  in  the  clear ;  and  no  river  spans  shall  be  less  than  three 
baiMlred  feet  in  length  in  the  clear  and  the  head-room  nnder  such 
»pao«  »ball  not  l>e  less  than  ten  feet  above  extreme  high  water  mark : 
ami  tho  piers  of  said  bridge  shall  be  parallel  with  the  current  of  said 
rirer,  and  the  bridge  itself  at  right  angles  thereto;  that  said  draw 
*iaX\  he  opened  promptly  upon  reasonable  signal  for  the  passing  of 
hosts,  barges,  or  rafts,  and  said  company  or  corporation  shall  main- 
Utn,  at  its  own 
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Lixht*.  eio.        expense,  from  Bunset  to  suarise,  sacb  lightn  or  other  sigoals  on  aaid 
bridge  as  the  Light-House  Board  shall  prescribe 

Koiib&ntlan  of  Sec.  3.  That  the  Secretary  of  War  Is  hereby  authorized  aod  directed, 
approraL  opon  receiWng  such  plan  and  other  informatiou,  and  npon  being  sat- 

isfied that  a  bridge  so  built  will  coaforoi  to  the  reqniremcutH  of  this  act, 
to  notify  the  company  or  corporation  authorized  to  build  the  same  that 
he  approves  of  the  same ;  and  upon  receiving  such  notitication  the  said 
company  or  corporation  may  proceed  to  erect  said  bridge,  conformtug 
strictly  to  the  approved  plan  and  location  ;  and  should  auy  change  be 
made  m  the  plan  of  the  bridge  or  accescsory  works  during  the  progrens 
of  the  work  thereon,  such  change  shall  be  snbjeot  likewise  to  the  ap- 
proval of  the  Secretary  of  War. 

Lawfolstroct-  Ssc.  4.  That  said  bridge  and  accessory  works,  when  built  and  con- 
are  and  poet-stmcted  under  this  act  and  according  to  the  terms  and  limttatious 
"^^  thereof,  shall  be  lawful  stractures ;  and  said  bridge  shall  be  recognized 

and  known  as  a  post-route,  npon  which  also  no  higher  charge  shall  be 
made  for  the  transmission  over  the  same  of  the  mails,  the  troops,  and 
the  munitions  of  war  of  the  Uuited  States  than  the  rate  per  mile  paid 
for  the  transportation  over  the  highways  leading  to  said  bridge;  and 
said  bridge  shall  enjoy  the  rights  and  privileges  of  other  post-routes 
in  the  United  States;  and  Congress  reserves  the  right  at  any  time  to 
regulate  by  appropriate  legislation  the  charges  for  freight  and  passen- 
gers over  said  bridge. 

Postal  tele-  ^^^'  ^*  '^^^^  ^^^  United  States  shall  have  the  right  of  way  for  such 
graph.  '  postal  telegpraph  lines  across  said  bridge  as  the  Gkivemment  may  con- 

stmct  or  control,  and  equal  privileges  in  the  use  of  said  bridge  shall 
be  granted  to  all  telegraph  companies. 

Ame  n  d  m  en  t  ^^^'  ^*  '^^^^  Congress  shall  have  power  at  any  time  to  alter,  amend, 
etc  '  or  repeal  this  act,  and  the  Secretary  of  War,  whenever  he  deems  it  nec- 

essary, may  cause  the  owners  of  said  bridge  to  remove  all  material  and 
substantial  obstructions  to  the  navigation  of  said  river  by  the  con- 
struction of  said  bridge  and  its  accessory  works,  or  to  prevent  such  ob- 
structions ;  and  the  expense  of  altering  said  bridge  or  removing  such 
obstmotions  shall  be  at  the  expense  of  the  owners  of  such  bridge. 

Commencement  ^^^*  ^-  That  this  act  shall  be  null  and  void  if  construction  of  said 
and  completion,  bridge  shall  not  be  commenced  within  two  years  and  be  finished  within 

four  years  from  its  passage. 

Approved,  March  2, 1889. 


Be  it  enacted  by  the  Senate  and  Houee  of  Bepreseniatives  of  th^  United 
Liichaeld  Car-  States  of  America  in  Congress  assembled^  That  the  Litchfield,  CarroUtoa 
ToUtonaDdWeeWQd  Western  Bailroad  Company,  a  corporation  organized  under  the 
Company  may  ^^®  ^^  ^^®  State  of  Illinois,  its  successors  and  assigns,  are  hereby  aa- 
bridge  lUinoisthorized  and  empowered  to  erect,  establish,  and  maintain  a  railway 
Biver  between  bridge  across  the  Illinois  River,  between  a  i  oint  to  be  by  tbem  se- 
Colnmbiana  and  lected  within  five  miles  of  Columbian a«  in  Greene  County,  and  a  point 
Karopsviue.  lu.  ^  ^  selected  by  them,  within  five  miles  of  Kampsville,  in  Calhoan 

County,  in  the  State  of  Ulinois ;  and  that  said  bridge  shall  not  inter- 
Litigation,         fere  with  the  free  navigation  of  said  river,  and  in  case  of  any  litigatloii 
arising  from  any  obstruction  or  alleged  obstruction  to  the  free  naviga- 
tion of  said  river,  the  same  shall  be  instituted  and  determined  in  the 
district  court  of  the  United  States  for  the  southern  district  of  theStat^ 
of  Illinois. 
Conalraclion.       Sec.  2.  That  any  bridge  bnilt  under  the  provisions  of  this  act  may, 
at  the  option  of  the  company  building  the  same,  be  built  as  a  dra^v- 
bridge,  with  a  pivot  or  other  form  of  draw,-or  with  unbroken  or  ccn- 
Prwisos,  tinuous  spans:  Provided,  That  if  the  said  bridge  shall  be  built  with 

Spans.  unbroken  or  continuous  spans  it  shall  have  one  or  more  channel  spans, 

each  having  not  Irsn  tban  three  hundred  and  fifty  feet  clear  cbauuel- 
way,  and  not  less  than  fifty-five  feet  clear  head-room  above  high- water 
mark,  and  the  clear  head-room  under  the  other  chauMel  spans  may  be 
less  ^an  fifty-five  feet :  Provided,  That  no  part  of  the  superstructure 
of  such  spans  shall  give  a  less  head-room  than  ten  feet  above  high-water 
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:  Jnd  provided  fwrtker,  That  the  iuterests  of  navigation  he  not    Height 
i^jored  by  sach  redQction  ia  height ;  and  the  piers  of  said  bridge  shall    unobatrnot  d 
be  parallel  with  the  carrent  of  said  river,  aud  the  main  span  shall  be  n^yiginion; 
gy  the  main  ehannel  of  the  river,  and  not  less  than  three  hundred  and 
fifty  fMt  in  length :  And  provided  aUo,  That  if  any  bridge  bnilt  under 
this  set  shall  be  constructed  as  a  draw- bridge,  the  same  shall  he  oon-    d^^. 
i^nicted  as  a  pivot  draw-bridce,  with  a  draw  over  the  main  channel  of 
tko  river  at  an  accessible  and  navigable  point  and  with  spans  of  not 
IflM  than  one  hundred  and  sixty  feet  in  length  on  each  side  of  the  cen- 
tral or  pivot-pier  of  the  draw ;  and  the  next  acjoinin^  spans  to  the 
draw  shall  not  be  less  than  three  hundred  and  fifty  feet  m  length ;  and 
every  pari  of  the  supf^rstructure  shall  give  a  clear  head-room  of  not  less 
Aaaten  feet  above  high- water  mark:  Provided,  That  the  spansof  both    t  o«Ati         r 
high  and  low  bridges  shall  be  so  located  as  to  afford  the  greatest  pos-  tiwiMj^otc.        ** 
lible  aecommodations  to  the  river  traffic,  and  a  draw-opening  of  low 
Widges  shall,  if  practicable,  be  located  next  or  near  shore;  and  the 
pien  uf  said  bridge  shall  be  parallel  with  the  current  of  the  river  when 
said  bridge  may  be  erected :  And  provided  aUo,  That  said  draw  shall  be    Opening  draw, 
opened  promptly  upon  reasonable  signal  for  the  passage  of  boats. 

Sac.  3.  That  any  bridge  constructed  under  this  act  and  according  ^^  Jj^^  ??l*t^ 
to  its  limitation  shall  be  a  lawful  structure,  and  shall  be  known  and  route, 
recognized  as  a  poet-route,  and  the  same  is  hereby  declared  to  be  a  post- ' 
roote,  upon  which  also  no  higher  charge  shall  be  made  for  the  trans- 
nnaHon  over  the  same  of  the  mails,  the  troops,  and  the  munitions  of 
war  of  the  United  States  than  the  rate  per  mile  paid  for  their  trans- 
portation over -the  railroads  and  public  highways  leading  to  the  said    ^     «,  i  «  i 
bridge,  and  the  United  States  shall  have  the  right  of  way  for  a  postal  gjipiJ 
teh'graph  across  said  bridge.  tt      v 

wc.  4.  That  all  railway  companies  desiring  to  use  said  bridge  shall  <^>„™i^  ^   ^ 
bave  and  be  entitled  to  equal  rights  and  privileges  in  the  passage  of       ^ 
the  same  and  in  the  use  of  the  machinery  and  fixtures  thereof,  and  of 
the  approaches  thereto,  under  and  upon  such  terms  and  conditions  as    Terms. 
■^1  be  prescribed  by  the  Secretary  of  War  upon  hearing  the  allega- 
tioiis  and  proofs  of  the  parties  in  case  they  shall  not  agree.  Seoretarv  of 

Ssc.  5.  That  the  structure  herein  authorized  shall  be  built  and  lo-  ^„  ^  approve 
ttted  under  and  subject  to  such  regulations  for  the  security  of  naviga-  location,  etc. 
taen  of  said  river  as  the  Secretary  of  War  shall  prescribe ;  and  to  secure 
that  object  the  said  company  or  corporation  shall  subm  it  to  the  Secretary 
<^  War  for  his  examination  and  approval  a  design  and  drawings  of  said 
^<&ge  and  a  map  of  the  location,  giving,  for  the  space  of  one  mile 
Above  and  one  mite  below  the  proposed  locjition,  tile  topography  of  the 
biuiks  of  the  river,  the  shore  lines  at  high  and  low  water,  the  direction 
md  strength  of  the  current  at  all  stages,  and  the  soundings,  accurately 
■bowing  the  bed  of  the  stream,  the  location  of  any  other  bridge  or 
iMidges,  and  shall  furnish  such  other  information  as  may  be  required 
for  a  full  and  satisfactory  understanding  of  the  subject;  and  until  the 
Mud  plan  and  location  of  the  bridge  are  approved  by  the  Secretary  of 
War  the  bridge  shall  not  be  commenced  or  built,  and  should  any  change    Changes, 
be  made  in  the  plan  of  said  bridge  during  the  process  of  construction 
•Qch  change  shall  be  subject  to  the  approval  of  the  Secretarv  of  War; 
abU  the  said  structure  shall  be  at  all  times  so  managed  and  kept  as  to 
<ifl^  reasonable  and  proper  means  for  the  passage  of  vessels  through 
or  OQd«r  said  structure :  and  to  secure  the  safe  passage  of  vessels  at 
Bigbt  there  shall  be  displayed  on  said  bridge,  from  the  hour  of  sunset    x4ff||t.  etc 
to  that  of  sunrise,  such  lights  as  may  be  prescribed  by  the  Light-House    ^  ^ 
BoarU,  and  the  said  structure  shaU  be  changed,  at  the  cost  and  expense 
of  the  owners  thereof^  from  rime  to  time,  as  the  Secretary  of  War  may 
^inct,  so  as  to  preserve  the  free  and  convenient  navigation  of  said 

^.  6.  That  this  act  shall  be  null  and  void  if  actual  construction  mid'oompieUm" 
of  the  brid^  herein  authorised  be  not  commenced  within  one  year  and 
coQipleted  within  three  years  from  the  date  thereof. 

8ia  7.  That  the  right  to  alter,  amend,  or  repeal  this  act  is  hereby    -A^mendment. 
•xpfeasly  reserved. 

QIC.  8.  That  this  act  shall  take  effect  and  be  in  force  from  and  after    Bisect. 
iUpaosage. 

Approved,  March  2, 1889. 
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M*rch  SLlSSa.  CHAP.  388.— An  act  to  autborize  the  Montgomery  and  SylacsngaSailroadCoaipaBy 
VoL  25^  p.  808.  to  oonstruot  a  bri^e  acroas  tbe  Tallapoosa  Biver. 

Beit  enacted  by  the  Senate  and  Eouse  of  Representattvet  of  the  United 
'Montgomery  States  of  America  in  Congress  assembled^  That  the  MontgomtTy  and 
naUro^^O^**  Sylacauga  Railroad  Company,  organized  under  the  laws  of  tbe  State 
pany  may  bridge  ®^  Alabama,'  be,  and  is  hereby,  authorized  to  coustrnct  and  maintain  a 
TalUpoosa River  bridge,  and  approaches  thereto,  over  the  Tallapoosa  River  at  or  near 
at  tfudkin'sjadkin's  Ferry,  in  the  State  of  Alabama.  Said  bridge  shall  be  coo- 
Ferry,  Ala.  structed  to  provide  for  the  passage  of  railway  trains,  and,  at  the  op- 
Railway  wagon,  *ion  of  the  corporation  by  which  it  niay^  be  built,  may  be  used  for  th« 
and  foot  \>ri3ge.'  passage  of  wagons  and  vehicles  of  all  kinds,  for  the  transit  of  animal^ 

and  for  foot-passengers. 
Lawfol  atmot-     Sec.  2.  That  aay  bridge  built  ander  this  act  and  sabject  to  its  limit- 
are    and    poat-  ations  shall  be  a  lawful  structure,  and  shall  be  recognized  and  known 
route.  ag  a  post-route,  and  it  shall  enjoy  the  rights  and  privilegps  of  otlier 

Eost-roads  in  the  United  States,  and  eqnaf privileges  in  tbe  n&e  of  said 
ridge  s^aU  bo  granted  to  all  telegrapn  and  telephone  compani^ ;  and 

Kraph.  ^jj^  United  States  shall  ^have  the  right  of  way  over  said  bridge  for 

postal  telegraph  purposes. 
Use  by  other     Sec.  3.  That  all  railroad  companies  desiring  the  nse  of  said  bridge 

coupaniea.  shall  have  and  be  entitled  to  equal  rights  and  privileges  relative  to  the 

passage  of  railway  trains  over  the  same,  and  over  the  approaches 
CompensaUon.  thereto,  upon  the  payment  of  a  reasonable  compensation  for  such  use; 
and  in  case  the  owner  or  owners  of  said  bridge  and  the  several  rail- 
road companies,  or  any  of  them,  desiring  such  use,  shall  fail  to  agree 
upon  the  sum  or  sums  to  be  paid,  and  upon  rules  or  conditions  to  which 
each  shall  conform  in  using  said  bridge,  all  matters  at  issue  between 
them  shall  be  decided  by  the  Secretary  of  War  upon  a  hearing  of  the 
allegations  and  proofs  of  the  parties. 
Secretary   of     guc.  4,  That  the  bridge  authorized  to  be  cou8trocle<l  under  this  act 

War  to  decide.     ^^^^  y^^  ^^^  jj^^  ^^^  located  under  and  subject  to  such  regnlations  for 
the  security  of  navigation  of  said  river  as  tbe  Secretary  of  War  shall 

\»^^to**^^  **' prescribe;  and  to  secure  that  object  the  said  company  or  corporation 

phma.etc!^^'^^*  shall  submit  to  the  Secretary  of  War,  for  his  examination  and  appro- 
val, a  design  and  drawings  of  the  bridge,  and  a  map  of  the  location, 
giving,  for  the  space  of  one  mile  above  and  one  mile  below  the  pro- 
posedlocation,  the  topography  of  the  banks  of  the  river,  the  shore- 
lines at  high  and  low  water,  the  direction  and  strength  of  the  currents 
at  all  stages,  and  the  soundings,  accurately  showing  the  bed  of  the 
stream,  the  locatioi^  of  any  other  bridge  or  bridges,  and  shall  famish 
such  other  information  as  may  be  required  for  a  full  and  satisfactory 
understanding  of  the  subject;  and  until  tbe  said  plan  and  location  of 
the  bridge  are  approved  by  the  Secretary  of  War  the  bridge  shall  not 
be  commenced  or  built,  and  should  auy  change  be  made  in  the  plan  of 
said  bridge  during  the  progress  of  construction  such  changes  shall  be 
subject  to  the  approval  of  the  Secretary  of  War ;  aud  the  expense  of 
such  change  aud  of  any  other  ohanpres  at  any  time  required  by  the  Sec- 
retary of  War  in  said  bridge,  or  its  entire  removal  after  being  com- 
pleted, if  tbe  Secretary  deems  the  same  necessary,  shall  be  paid  hy  the 
persons  or  corporation  owning  or  controlling  said  bridge. 
Amendment        Sec.  5.  That  the  right  to  alter,  amend,  or  repeal  this  act  is  hereby 

expressly  reserved. 
C  ommence-     jSEC.  6.  That  this  act  shall  be  null  and  void  if  actnal  coustrnction  of 

ment  and   com-  ^^q  bridge  herein  authorized  be  not  commenced  within  two  years  and 

p  et  on.  completed  within  three  years  from  the  date  thereof. 

Approved,  March  2,  ItfeO. 


March  2. 1880.  CHAP.  8^.— An  act  to  grant  to  the  Gulf  and  Chicago  AirLine  Bail  war  Company 
V<rf.  26,  p.  867.  the  right  to  construct  bridges  over  the  Tombigboe.  Warrior,  ana  Tenneeieo 
Eivere,  and  acrosa  Grand  Paiw  to  Dauphin's  Idlaod,  in  the  Gulf  of  &lo3doo. 

Be  it  enacted  by  the  Senate  and  House  of  Representatives  of  the  United 
Gulf  and  Chi-  States  of  America  in  Congress  assembted,  That  the  Gulf  and  Chicago  Air- 
'S?  '^lj;l-'^°®  Line  Railway  Company,  a  corporation  duly  organized  and  legally  in- 


]^ Iw  ^ri3ge  ^°^*^^*^*'*^  under  the  laws  of  the  State  of  Alabama,  its  snccessor  or 
Tombigbee  Riv-  legal  representative,  may  erect  a  bridge  over  the  Tombigbce  River  at 
IT,  AU.  such  point  in  the  vicinity  of  OoffeyviUe,  in  Clarke  Connty,  as  surveys 

and  examinatious  may  establish  to  be  the  best  and  most  advautiige<)a8 
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]wwt  for  croeami;  said  river.    Said  corporation,  its  successor  or  legal 
rvpreaeotatiTe,  may  also  construct  bridges  over  the  Warrior  River  at    Warrior Birer, 
or  near  Tosealooea,  and  the  Tennessee  River  at  or  near  Milton's  Bluft';  at  Tuscaloosa, 
sad  for  purposes  of  reaching  a  terminal  point  and  uninterrupted  navi-    ^®°?®^i.^*T' 
gaiioD  at  deep  water  on  the  Gulf  of  Mexico,  said  railway  company  may  Binf^  ^^  * 

coMtmct  and  extend  its  line  from  its  present  terminus  at  Cedar  Puiut, 
is  aaid  State  of  Alabama,  across  Grant  Pass  and  the  sboal  waters  inter- 
Teoing,  to  Daophin's  Island,  in  the  Gulf  of  Mexico ;  and  for  such  pur-    Grant  Paas  to 
poses  may  consiruet,  operate,  and  maintain  snch  tramways,  tracks,  ^^P^i^'^   ^"1* 
road-beds,  bridges,  and  terminid  facilities  at  and  between  said  Dan-       ' 
phiirs  Island  and  Cedar  Point,  or  in  vicinity  thereof,  as  are  necessary 
for  use  of  said  railway  in  the  common  course  and  conduct  of  its  busi- 


Sec.  2.  That  any  bridge  built  under  the  provisions  of  this  act  may, 
ftt  the  option  of  aaid  Railway  Company,  be  built  as  a  draw-bridge  or    Constmction. 
with  unbroken  and  continnous  spans :  Provided^  That  if  any  such  bridge 
aball  be  made  with  unbroken  and  continuous  spans,  the  main  span    P'^^itot. 
•ball  be  oVer  the  main  channel  of  such  navigable  river  or  pass,  and    Spsos. 
ifaall  be  of  such  width,  and  the  lowest  part  of  the  superstructure  shall 
be  of  snch  height  above  extreme  high- water  mark^  as  the  Secretary 
of  War  may  prescribe;  and  such  bridge  shall  be  at  nght  angles  to  and 
snd  its  piers  parallel  with  the  current  or  channel  of  the  river  or  pass 
ever  which  it  may  be  constructed ;  and  if  any  bridge  built  under  this 
•ct  shall  be  constructed  as  a  draw-bridge,  the  same  Miall  be  constructed 
with  an  opening  over  the  center  of  the  channel  of  the  river  or  pass,  and    I>r»ws. 
shall  be  of  sueh  width,  character,  and  construction  as  the  Secretary  of 
War  shall  prescribe,  and  the  piers  of  said  bridge  shall  be  parallel  with 
the  carreut,  and  the  draw  of  said  bridge  shall  be  over  the  main  or  deep 
ehsunel  of  the  river  or  pass,  as  may  be  fixed  and  determined  by 'the 
Secietary  of  War :  Provided  also.  That  the  said  draws  shall  be  opened    Opening  draws, 
promptly  upon  reasonable  signal  for  the  passage  of  boats,  and  in  no 
case  shall  unneceaaary  delay  occur;  and  said  company  or  corporation 
shall  maintain,  at  its  own  expense,  from  sunset  to  sunrise,  such  lights  •  Lights,  etc. 
or  other  signals  ou  said  bridges  as  the  Light  House  Board  shall  pre- 
icrilie:  Ana  provided  aUo^  That  said  bridges,  at  the  optiou  of  the  Cor- 
poratioo  or  Company  by  which  they  may  ue  built,  may  be  used  for  the 
passage  of  wagons  or  vehicles  of  ail  kinds,  for  the  transit  of  animals,     Mi^  be  wagon 
and  for  foot-passengers,  for  such  reasonable  rate  of  toll  as  may  be  ap-  *nd  foot  bridgen. 
proved  from  time  to  time  by  the  Secretary  of  War.  ^^'** 

Sec.  3.  That  any  bridge  authorised  to  be  constructed  under  this  act    Lawfta  straot- 
shall  be  a  lawful  structure,  and  shall  be  recognized  and  known  as  a  °n»  and  post- 
pobt-route,  and  it  shall  enjoy  the  rights  and  privileges  of  other  post-  *^"^^- 
roads  in  the  United  States,  upon  which  also  no  higher  charge  shall  be 
nutde  for  the  transmission  over  the  same  of  the  mails,  the  troops,  and 
Bianitions  of  war  of  the  United  States,  or  for  through  passengers  or 
f I  eight  passing  over  said  bridge  or  bridges,  than  the  rate  per  mile  for 
their  transportation  over  the  railroads  leading  to  the  said  bridge  or 
bri«}g(  e;  and  equal  privileges  in  the  use  of  said  bridges  shall  be  granted 
to  all  telegraph  companies  and  the  United  States  shall  have  the  right    p^^^^j^j  tele- 
of  way  for  a  postal  telegraph  acro^  said  bridge  or  bridges.    Said  bridge  g^ph. 
or  bridges,  and  the  construction  and  extension  of  the  line  from  its 
Vre§<Dt  tt-rminus  at  Cedar  Poiut  across  to  Dauphin's  Islauil,  and  the 
terminal  facilities  at  and  between  Dauphii/s  Island  and  Cedar  Poiut, 
where  they  project  into  navigable  water,  shall  be  built  and  located 
aoder  sod  subject  to  such  regulations  for  the  security  of  navigation  of 
navigable  rivers  and  waters  as  the  Secretary  of  War  shall  pretioribe ; 
and  to  secure  that  object  the  said  company  or  corporation  shall  submit 
toihe  Secretary  of  War,  for  his  examination  and  approval,  a  design     secretary  of 
aad  drawing  of  any  such  bridges  or  constructions,  and  a  map  of  loca-  War  to  approve 
tion,  giving,  for  the  space  of  one  mile  above  and  one  mile  below  the  plans,  etc. 
propoMHl  location,  the  topoi^raphy  of  the  banks  of  ihe  river,  and  shores 
wf  Mobile  Bay,  Onlf  of  Mexico,  Mississippi  Sound,  or  strait  cunnecting 
Mobile  Bay  and  Mississippi  Sound,  the  shore-lines  at  high  and  low  water, 
tb«  direction  and  strength  of  the  current  at  all  stages,  and  the  sound- 
iagH,  aecnrately  showing  the  bed  and  channel  of  the  stream,  the  loca- 
tion of  any  other  bridge  or  bridges,  and  shall  furnish  such  other  infor- 
laatioo  as  may  be  required  for  a  full  and  satisfactory  understanding  of 
tbr  Mbject;  and  until  the  said  plans  and  location  of  th«  bridge  or 
bridges  or  constructions  are  approved  by  the  Secretary  of  War  the 
bridge  or  coostractioos  shall  not  be  built ;  and  should  any  change  be    C^bangea. 


436        BEPOBT   OF   THE   CHIEF   OF   ENOINEEBS,  U.  8.  ASHY. 

made  id  the  plan  of  aoy  sach  bridge  or  oonstractioti  daring  the  prog- 
resBof  construction  thereof,  such  change  shall  be  snbject  to  the  ap- 
proval of  the  Secretary  of  War. 

Use  by  oth  e  r  gKC.  4.  That  all  railroad  companies  desiring  the  use  of  aoy  bridge 
compaiiiM.  constructed  under  this  act  shall  have  and  be  entitled  to  equal  rights 

and  privileges  relative  to  the  passage  of  railways  tr  ins  or  cais  over 
the  same,  and  over  the  approaches  thereto,  upon  payment  of  a  reason- 

CompexiMtioii.  able  compensation  for  such  use;  and  in  case  the  owner  or  owners  of 
■aid  bridge  and  the  several  railroad  companies,  or  any  one  of  them, 
desiring  such  use  shall  fail  to  agree  upon  the  snm  or  sums  to  be  pusid 
and  u^n  rules  and  conditions  to  which  each  shall  comform  in  nsing 

Decision  by  Bsid  bridge,  all  matters  at  issne  between  them  shall  be  decided  by  the 
Secretftry  of  Secretary  of  War,  upon  a  hearing  of  the  allegations  and  proofs  of  the 
W»^-  '     parties. 

Alterations.  Sec.  5.  That  snch  alterations  or  changes  as  may  be  required  by  the 
Secretary  o(  War  or  Congress  In  bridges  or  other  structures  built  under 
the  provisions  of  this  act  shall  be  made  by  the  persons  or  corporations 

Litigation.  owning  or  controlling  said  bridges  or  structures  at  their  own  expense ; 
and  if  any  litigation  shall  arise  in  regard  to  said  bridges,  or  eit  her  of 

Amendm  t  ^^®°^)  ^J  reason  of  their  obstructing  navigation,  the  same  shall  be  had 
in  the  circuit  conrt  of  the  United  States  within  wlose  territorial  jo- 
risdiction  said  bridges  or  any  part  thereof  may  be  located ;  and  it  is 
hereby  expressly  provided  that  Congress  reserves  the  right  at  any  time 
to  alter,  amend,  or  repeal  this  act. 

Right  of  way,     Sbc.  6.  No  tramway,  track,  road-bed,  wharf,  pier,  or  other  structure 

S^iuon  dZSS;  ®^*^^  ^  **"*^^  '^P^'*  ^^®  United  States  military  reservation  on  Dauphin's 
tn's  Island.  Island,  without  the  approval  and  consent  of  the  Secretary  of  War  first 

had,  and  the  said  structure  shall  be  removed  by  the  parties  owu.ng  or 

controlling  the  same,  at  their  own  expense,  when  the  Secretary  of  War 

TfaxiiMo.  so  requires :  Providedf  aUo,  That  the  United  States  may  use  such  stmct- 

Uae  by  Govern  ure  when  built  without  charge. 

^(^menoement     ^'^*  ^*  That  this  act  shall  be  null  andf  void  if  actual  construction  of 

and  completion. '  the  bridge  or  bridges  herein  authorized  be  not  commenced  within  one 

year  and  completed  within  three  years  from  the  date  thereof. 

Approved,  March  2,  1889. 


March  2, 1888.  CHAP.  897.— An  act  to  aathorize  tiie  Natohitoohee  Railroad  Company  to  cuastraet 
Vol.  25,  p.  879.  and  maintain  a  bridge  aoroas  the  Bed  River,  in  Looisiana. 

Be  it  eiMLOted  hy  the  Senate  and  Eouee  of  BepreeentaHvea  of  the  United 
Natchitoc  h  es  SiaUe  o/Americain  Congreee  aeeembled^  That  the  Natchitoches  Raihxisd 
mmvmay  bHdse  C^™P**^y»  ^  corporation  created  and  existing  under  and  by  virtue  of 
Ketl  River,  La.     ^^®  laws  of  the  State  of  Louisiana,  be,  and  is  hereby,  authorized  to  con- 
Railway'  and  struct  and  maintain  a  railroad  and  wagon  bridge  across  the  Bed  River 
^^Kon  bridge,     at  such  point  as  may  be  selected  by  the  said  railroad  company  in  the 
ntHiR^tl^         parish  of  Natchitoches  or  in  the  parish  of  Bed  River,  the  said  bridge  to 
Drl^.  be  so  constructed  as  not  to  interfere  with  the  navigation  of  said  nver. 

Proviso.  and  to  be  provided  with  a  suitable  draw:  ProvidSt,  That  any  bridge 

constructed  under  this  act  and  according  to  its  limitations  shall  be  a 
Lawful  Btmct-  lawful  structure,  and  shall  be  known  and  recognized  as  a  post-route,  and 
ure  and  post- the  same  is  hereby  declared  to  be  a  post-route,  upon  which  also  no 
^^^'  higher  charge  shall  be  made  for  the  transmission  over  the  same  of  the 

mails,  the  troops,  and  the  munitions  of  war  of  the  United  States,  or  for 
through  passengers  or  freight  passing  over  said  bridge,  than  the  rate 
per  mile  paid  for  their  transportation  over  the  railroads  leadinff  to  the 
said  bridge ;  and  equal  privileges  in  the  use  of  said  bridge  uiall  be 
Postal,  tele-  granted  to  all  telegraph  companies ;  and  the  United  States  shall  have 
'^^  the  right  of  way  for  a  postal  tele^aph  across  said  bridge. 

Secretary  of  Seo.  2.  That  the  bridge  authorized  to  be  constructed  under  this  act 
T"  *^  *PP*^^*  shall  be  located  and  built  under  and  subject  to  such  regulations  for  the 
^      '  security  of  the  navigation  of  said  river  as  the  Secretary  of  War  shall 

prescribe ;  and  to  secure  that  object  the  said  company  or  corporation 
shall  submit  to  the  Secretary  of  War,  for  his  examination  and  approval, 
a  design  and  drawings  of  the  proposed  bridge,  and  a  map  of  the  loca- 
tion, giving,  for  the  space  of  pue  milo  above  and  one  mile  below  the 
propost  d  location,  the  topography  of  the  banks  of  the  river,  the  Mhore- 
lines  at  high  and  low  water  the  direction  and  strength  of  the  currents, 
and  the  soundings,  accurately  showing  the  bed  of  the  stream,  aud  shall 
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fimiah  rach  other  information  as  may  be  required  for  a  full  and  satis- 
£ietoi7  onderstaiiding  of  the  sabject ;  and  until  tbo  said  plan  and  loca- 
tiooof  the  brid^  are  approved  by  tbe  Secretary  of  War  no  work  upon 
the  bridge  KhftlT be  commenced ;  and  should  any  change  be  hiade  in  the 
pbm  of  said  bridge  daring  tbe  progress  of  construction,  such  change 
•ball  l>e  BObjeet  to  tbe  approTal  of  the  Secretary  of  War. 

Skc  3.  That  Congress  reserves  the  ligbt  to  alter,  amend,  or  repeal  Amendment. 
tb»  act  at  any  time ;  and  that  if  at  any  time  navigation  of  said  river 
iball  in  any  manner  be  obstructed  or  impaired  by  too  said  bridge,  the 
Secretary  of  War  shall  have  anthority,  and  it  shall  be  his  duty,  to  re-  rjhanffea. 
qaire  the  said  railroad  company  to  alter  and  change  tbo  said  bridge  at         ^^ 
iUown  expense,  in  such  manner  as  may  bo  proper  to  secure  free  and 
eomplete  navigation  without  impediment :  and  if  npon  reasonable 
notice  to  said  railroad  company  to  make  sucn  change  or  improvements 
the  said  oompany  fails  to  do  so,  the  Secretary  of  War  shall  have  au- 
thority to  maae  tbe  same  at  the  expense  of  said  company,  and  all  tbe 
rights  conferred  by  this  act  shall  be  forfeited ;  and  Congress  shall  have 
power  to  do  any  and  ail  things  necessary  to  secure  the  free  navigation  Free  naTigation. 
of  tbe  river. 

SKa  4.  That  aaid  oompany  shall  be  permitted  to  charge  and  take  ToIL 
Boch  rates  of  toll  for  crosaiog  said  bridge,  as  may  be  reasonable,  sub- 
ject to  tbe  approval  of  the  Secretary  of  War. 

Skj.  5.  That  the  draw  provided  for  the  bridge  herein  authorized  to  Openingdraws. 
be  eoDstmcted  shall  be  opened  promptly  npon  reasonable  signal  for  the 
passing  of  boats;  and  said  oompany  or  corporation  shall  maintain,  at 
Its  oirn  expense,  from  sunset  till  sunrise,  such  lights  or  other  signals  Lights,  etc. 
00  said  bridge  as  the  Ligbt  House  Board  shall  prescribe. 

StKC.  6.  That  all  railroad  companies  desiring  the  use  of  said  bridge  Uee    by    other 
shall  have  and  be  entitled  to  equal  rights  aud  privileges  relative  to    companies, 
tbe  passage  of  railway  trains  over  the  same,  ani  over  the  approaches 
thereto^  upon  payment  of  a  ^asonable  compensation  for  such  use ;  and  Compenftation. 
in  case  tbe  owner  or  owners  of  said  bridge  and  tbe  several  railroad 
companies,  or  any  one  of  them,  desiring  such  use,  shall  fail  to  agree 
npon  the  sum  or  snms  to  be  paid,  and  upon  rules  and  conditions  to 
woich  each  shall  conform  in  using  said  bridge,  all  matters  at  issue  be- 
tween them  shall  be  decided  by  tbe  Secretary  of  War,  upon  a  hearing 
of  the  allegations  and  proofs  of  tbe  parties ;  and  if  said  bridge  is  not    ^Sxxo^Wn^ 
commenced  within  tbi^  years  and  completed  within  livo  years  from       ^^ 
the  passage  of  this  act  tbe  rights  and  privileges  hereby  granted  shall  Commencement 
benSlaSvoid.  P  fe  ^b  and  completion. 

Approved,  March  2,  1889. 


CHAP.  aie.~A]i  act  to  anthorlse  the  constniotioa  of  a  bridge  over  the  Saint      March  2. 1889. 
Joha'a  Birer  in  the  SUte  of  Floxida.  Vol.  25,  p.  880. 

Be  it  enceUd  hv  (he  Senate  and  HoMse  of  Bepresentaiivcs  of  the  United  Saint  Jobn'a  and 
Statet  of  America  in  Congress  assembled,  That  the  Saint  John's  and  Hali-  g:\^*^"  J*J^«'' 
iax  River  Bridge  Company  be,  and  is  hereby,  authorized  to  construct  pan  y  may 
a  bridge  over  the  river  Saint  John's,  in  the  county  of  Putnam  and  State  bridge  Saint 
of  Florida,  at  or  near  the  city  of  Palatka.  John's  Rivcrat 

Sic  2.  That  said  bridge  shall  be  constructed  with  a  draw,  so  that  a    ^*i*^»'*- 
frM  and  unobstructed  passage  may  be  secured  to  all  vessels  and  other  Unobst  r  n  o  t  e  d 
water-craft  navigating  said  river.  navigation. 

Sec  3.  That  any  bridge  built  under  this  act,  and  subject  to  itslim-Lawfnlatmetare 
itatioDs,  shall  be  a  lawful  structure,  and  shall  bo  recognized  and  kno  wrn    •"d  po«^^onto. 
as  a  post-route,  upon  which  also  no  higher  charge  shall  bo  made  for 
the  transmission  over  the  same  of  the  mails,  the  troops,  aud  the  muni- 
tioiisof  war  of  tbe  United  States,  or  passengers  or  freight  passing  over 
isid  bridge,  than  the  rate  j^er  mile  paid  for  the  transportation  over  tbe 
^ilroads  or  public  highways  leading  to  the  said  bridge ;  and  it  shall 
Mjoy  the  rights  andj^rivilegesof  other  post- roads  in  the  United  States ; 
^  equal  privileges  in  tbe  use  of  said  bridge  shall  be  granted  to  all 
telegraph  companies,  and  the  United  States  shall  have  right  of  way  Postal  telegraph, 
over  tald  bridge  for  postal  telegraph  purposes. 

Btc  4.  That  tbe  draw  shall  be  oi>ened  promptly  upon  reasonable  Opening  draw. 
^pul  for  the  passage  of  boats,  aud  said  company  or  corporation  shall 

mainlahi  at  Its  bwn  expense,  from  sunset  till  sunrise,  such  lights  or  Lights,  ete. 
^her  signals  on  said  bridge  as  the  Li^ht-House  Board  shall  prescribe, 
fto  bridge  shall  be  erected  or  maintained  under  the  authority  of  this 
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act  whicli  Bball  at  any  time  substantially  or  materially  obstruct  the 
free  navigation  of  said  river,  and  if  any  bridge  erected  under  snob  au- 
thority shall,  in  the  opinion  of  the  Secretary  of  War,  obstruct  such  nav- 
ChanffM.  etc      Jgation,  he  is  hereby  authorized  to  cause  such  change  or  alteration  of 
^  said  bridge  to  be  made  as  will  efiectuaily  obviate  sncu  obstruction,  and 

all  such  obstructions  shall  be  removed,  and  alterations  made,  at  the 

Provito.  expense  of  the  owner  or  owners  of  said  bridge :  Provided,  That  nothing  in 

this  act  shall  be  so  construed  as  to  repeal  or  modify  any  of  the  provis- 

Existing  laws,   ions  of  law  now  exisiting  in  reference  to  the  protection  of  tho  naviga- 
tion of  rivers,  or  to  exempt  the  bridge  erected  under  this  act  from  the 
operation  of  the  same. 
Use  by.  other     gsc.  5.  That  all  railroad  companies  desiring  the  use  of  said  bridge 

companies.  shall  have,  and  be  entitled  to,  equal  rights  and  privileges  relative  to 

the  passage  of  railway  trains  or  cars  over  (he  same,  and  over  tho  ap- 

Compen^ation.  proaches  thereto,  upon  payment  of  a  reasonable  compensation  for  such 

use ;  and  in  case  the  owner  or  owners  of  said  bridge  and  the  several 

railroad  companies,  or  any  one  of  them  desiring  such  use,  shall  fail  to 

Decision  of  See-  agree  upon  the  sum  or  sums  to  be  paid,  and  upon  rules  and  conditions 

reuiry  of  War.    to  whicu  each  shall  conform  in  using  said  bridge,  all  matters  at  issue 

between  them  shall  be  decided  by  the  Secretary  of  War  upon  a  hear- 
ing of  the  allegations  and  proofs  of  the  parties. 

Secretary  of  War     Sec.  G.  That   any  bridge  authorized  to  be  constructed  under  this 

to  approve  plans,  act  shall  be  built  and  located  under  and  subject  to  such  regulations 

*^°"  for  the  security  of  navigation  of  said  river  as  the  Secretary  of  War 

shall  prescribe,  and  to  secure  that  object,  said  company  or  corporation 
shall  submit  to  the  Secretary  of  War  a  design  and  drawings  of  said 
bridge  to  be  erected,  for  his  examination  and  approval  and  a  map  of  its 
location,  and  shall  furnish  such  other  information  as  may  bo  required 
for  a  fnll  and  satisfactory  understanding  of  the  subject,  and  in  all 
things  shall  be  subject  to  such  rules  and  regulations  as  may  bo  pre- 
scribed by  the  Secretary  of  War,  and  until  said  plan  and  location  of 
said  bridge  are  approved  by  the  Secretary  of  War,  said  bridge  shall 
not  be  commenced  or  built;  and  should  any  change  be  made  in  the 
plan  of  any  bridge  authorized  to  be  constructed  by  this  act  during  the 
progress  of  the  work  of  construction,  such  change  shall  be  subject  to 
the  approval  of  the  Secretary  of  War. 
Amendment.  Sbc.  7.  That  the  right  to  alter,  amend,  or  repeal  this  act  is  hereby 
expressly  reserved,  and  the  right  to  I'equire  any  changes  in  said  stmct- 
ure,  or  its  entire  removal,  at  the  expense  of  the  owners  thereof,  when- 
ever Congress  or  the  Secretary  of  War  shall  decide  that  the  public  in- 
terest requires  it,  is  also  expressly  reserved. 
Commencement     Skg.  8.^  Tliat  this  act  shall  be  null  and.  void  if  actual  construction 

and  completion.  Qf  ^he  bridge  herein  authorized  be  not  commenced  within  one  year  and 

completed  within  three  years  from  the  date  thereof. 
Approved,  March  2,  1689. 


March  2,  1889.  CHAP.  400.— An  act  to  anthorise  the  construction  of  bridges  across  the  Kentaoky 
Vol.  25,  p.  882.  Blver. 

Be  it  enacted  hy  the  Senate  and  House  of  Repreeeniativee  of  the  United 
Kcntnclcy  Mid-  States  of  America  in  Congress  assembled,  That  the  Kentucky  Midland 
Comuan  v^av  ^^^^^.V  Company,  a  corporation  organized  under  act  of  the  general 
bridge Kei^acky  assembly  of  tho  Commonwealth  of  Kentucky,  be,  and  it  is  hereby, 
Kiver  and  trlbu-  authorized  to  construct  and  maintain  a  bridge,  and  approaches  thereto, 
tories.  over  the  Kentucky  River,  in  tho  State  of  Kentucky,  and  also  a  bridge 

or  bridges  over  the  tributaries  or  forks  of  said  river  at  such  point  or 

points  as  said  company  may  deem  suitable  for  the  passage  of  its  said 

road  over  said  river  or  its  tributaries  or  forks.    Said  bridge  or  bridges 

Bailway,  wag-  shall  be  constructed  to  provide  for  the  passage  of  railway  trains,  and, 

briA  ^        '®®*  at  the  option  of  the  company  by  which  it  or  they  may  be  built,  may  be 

bndges.  ueed  for  the  passage  of  wagons  and  vehicles  of  all  kinds,  for  the  transi  t 

TolL  of  animals,  and  for  foot  passengers.    But  tho  rates  of  toll  charged  for 

the  passage  over  said  bridge  of  wagons,  vehicles,  animals,  and  foot 

Sassengers  shall  be  submitted  to  the  Secretary  of  War  and  approved  by 
im  before  said  company  shall  collect  such  tolls. 
Lawfol  stmct-     Sec.  2.  That  any  bridge  built  under  this  act  and  subject  to  its  Urn- 
Smtes.*"^  ^***"  i**tionB  shall  be  a  lawful  structure,  and  shall  be  recognized  and  known 

as  a  post-route,  and  it  shall  enjoy  the  rights  and  privileges  of  other 
postroads  in  the  United  States,  and  equal  privileges  in  the  use  of  said 
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Imdjre  shmll  be  graot«d  to  all  telegraph  and  telephone  companies;  and 

the  united  States  Bhall  have  the  right  of  wav  across  said  hridge  and    t,^„*„i  t^i^ 
»^  .    t  .    %  i_"  *  ®  Postal  tole- 

Its  appTOftches  for  postal  telegraph  purposes.  Krapb. 

Skc.  3.  That  any  bridge  antboiized  to  be  constructed  under  this  act    Secretary  of 
dull  be  bail  t  and  located  nnder  and  subject  to  such  regulations  for  the  ^ar  to  approve 
Mcurity  of  navigation  of  said  river  as  the  Secretary  of  War  shall  pre-  P******  ^^' 
acribe,  and  to  secure  that  object  the  said  company  or  corporation  shall 
nbinit  to  the  Secretary  of  War,  for  his  examination  and  approval,  a 
design  and  drawing  of  the  bridge,  and  a  map  of  the  location  thereof; 
and  until  the  said  plan  and  location  of  the  bridge  are  approved  by  the 
Secretary  of  War  the  brid^  shall  not  be  commenced  or  built;  and 
dnmld  any  change  be  made  in  the  plan  of  said  bridge  during  the  ^rog-    Changes. 
ran  of  construction,  such  change  be  subject  to  the  approval  of  the 
Secretary  of  War,  and  the  expense  of  such  change,  or  of  any  change 
n^oired  by  the  Secretary  of  War  in  such  bridge  after  its  completion 
shall  be  paid  by  the  corporation  or  persons  owing  or  operating  said 
bridge. 

Stc  4.  That  all  railroad  companies  desiring  the  use  of  said  bridge    Use  by  other 
or  bridges  shall  have  and  be  entitled  to  equal  rights  aud  privileges  re-  companiee. 
latiog  to  the  passage  of  railway  trains  over  the  same,  and  over  the  ap- 
proacofs  thereto,  upon  the  payment  or  reasonable  compeusation  there-    Compensation, 
ibr;  and  in  case  the  owner  or  owners  of  said  bridge  or  bridges  aud  the 
railroad  company  or  companies  desiring  the  use  of  the  same  shall  fail    Decision  bv 
to  agree  upon  the  terms  with  reference  to  the  use  of  same,  all  matters  Secretary  of 
of  issue  between  them  shall  be  decided  by  the  Secretary  of  War  upon  a  War. 
bearing  of  the  allegations  and  proofs  of  the  parties. 

Skc.  5.  That  this  act  shall  be  null  and  void  if  actual  construction  of  Com  m  en  ce  • 
the  bridge  or  bridges  herein  anthorized  be  not  commenced  within  two  n»ent  and  corn- 
years  aod  completed  within  five  years  from  the  date  thereof.  pletion. 

Sxc.  6.  That  the  right  to  alter,  amend,  or  repeal  this  act  is  hereby     Amendment, 
ezpresdy  reserved. 

Approved,  March  2, 1889. 


CHAP.  401.— An  act  to  auiherUe  the  oonstraction  of  a  bridge  across  the  Missouri      March  2, 1880. 
Ehrvr  betvem  the  oitj  of  Leavenworth,  in  the  State  of  Kansas,  and  Platte  County,  Vol.  25,  p.  883. 
ia  tbe  State  of  MiaMmri.  -^ 

BeitenacM  hy  Ihe  Senate  and  House  of  BepreBentaihea  of  the  United 
St^te$  of  Aweriea  in  CotigresB  aesembltd.    That  the  Leavenworth  and     a^pr/Ur  ^'** 
Platte  Connty  Bridge  Company,  a  corporation  duly  organized  and  ex-  Jy  Bridge  Com- 
i«tiiig  under  the  laws  of  the  State  of  Kansas,  its  snccea^ors  and  assigns,  pany  may  bridge 
be,  and  are  hereby,  anthorized  to  construct  and  maintain  a  bridge,  and  Miasoari    River 
approaches  thereto,  across  the  Missouri  River  between  the  city  of^^;**^*"''^*''^*** 
Leavenworth,  in  the  State  of  Kansas,  and  Platte  County,  iu  the  State    j^^  p  ^^^ 
of  Miwonri,  at  some  point  at  least  one-fourth  of  a  mile  from  any  other 
bridge,  to  be  selected  consistent  with  the  interests  of  river  navigation. 
Said  bridge  shiUl  be  constracted  to  provide  for  the  passage  of  railway    Railway,  wag- 
trams,  wagons,  and  vehicles  of  all  kinds,  steam  and  street  cars,  ani-en   and  '  foot 
isalo,  foot-passengers,  and  for  all  road  travel,  for  such  reasonable  rates  bridge, 
oi  toll  and  under  such  reasonable  rules  and  regulations  as  may  be  pre-    xoll. 
acribed  by  said  corporation,  its  successors  and  assigns,  and  to  be  ap- 
pPOTed  from  time  to  time  by  the  Secretary  of  War. 

Bkc.2.  That  any  bridge  built  under  this  act  aud  subject  to  its  limit-     Lawful  stract- 
stions  shall  be  a  lawful  structure,  and  shall  be  recognized  and  known  are    and    post- 
as  a  pOAt-route,  npon  which  also  no  higher  charge  shall  be  made  for  i^^^- 
tbe  transmiaaion  over  the  same  of  the  mails,  the  troops,  and  the  mu- 
mtioDtof  war  of  the  United  States  than  the  rate  per  mile  paid  for  the 
traoflportation  over  the  railroad  or  public  highways  leading  to  the 
laid  bridge,  and  it  shall  enjoy  the  rights  and  privileges  of  other  post- 
'asdsin  the  United  States;  aud  equal  privileges  iu  the  use  of  said 
Widge shall  be  granted  to  all  telegraph  companies;  and  the  United 
^t&tet  shall  have  the  right  of  way  across  said  bridge  and  i  ts  approaches    Postal   tele- 
for  posul-telegraph  purposes.  graph. 

Sec.  3.  That  said  bridge  shall  be  constructed  as  a  ponton  draw-span     Constraotion. 
^>ndn, ai^  shall. contain  a  ponton  draw-span  of  not  less  than  tour    Draw, 
lumdred  feet  in  length,  which  draw-spaa  shall  be  maintained  over  the 
laaio  channel  of  the  river  at  an  accessible  and  navigable  point,  and  the 
|i\cti  of  said  bridge  shall  be  parallel  with,  and  the  bridge  itself  at 
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Pro9iio§.  right  nnglea  to,  the  corrent  of  the  rirer ;  Provided,  aUo,  Thnt  WkU\  draw 

Opening  fli-aw.  ghail  be  opened  promptly  by  said  company,  npon  reanouable  signal,  for 
the  passage  of  boatj  and  rafts,  and  sad  compauy  or  coqtoration  shall 

Lie1it8.etc  maintain,  at  its  owu  expanse,  ftoni  BUUNet  till  simri^,  such  lights  or 
otbiT  HJ^nuls  on  said  bridge  a^  the  Light-House  Boant  shall  prescribe. 
No  bridge  shall  be  erected  or  maintained  under  the  authority  of  this 
act  which  shall  at  any  time  substantially  or  materially  obHtrnct  the 

Unobstrnoted  tree  navigation  of  said  river,  and  if  any  bridge  erected  nnder  such  aa- 
nayiKation.  thority  shall,  i  i  the  opinion  of  the  Secretary  of  War,  obstruct  snch 

navigation,  he  is  hereby  authorized  to  cause  such  change  or  alteration 
'        of  said  bridge  to  be  made  as  will  effectually  obviate  snch  obstroction ; 
and  all  snch  alterations  shall  be  made  and  all  snch  obstmctions  be  re- 
moved at  the  expense  of  the  owner  or  owners  of  said  bridge  ;  and  in 

Litigation.  case  of  any  litigation  arising  from  any  obsiraction  or  alleged  obstrac- 
tion,  to  the  free  navigation  of  said  river,  caused  or  alleged  to  be  caused 
by  said  bridg  •,  the  case  may  be  bronght  in  the  district  court  of  the 
United  States  ot  the  State  of  Kansas  in  which  any  portion  of  said  ob- 
struction or  bridge  may  be  located :  And  providfd  further^  That  nothing 
in  this  act  shall  be  construed  as  to  repeal  or  modify  any  of  the  pro- 

Sxistinff  lawB.  '^^'0'^*  of  law  now  existing  in  reference  to  the  protection  of  the  navi- 
^  gation  of  riyers,  or  to  exempt  this  bridge  from  the  operation  of  the 

Wagon  and^^n^®'  Provided,  That  said  company  may  construct  a  wagon  and  foot 
foot  bridge  pro-  bridge  alone,  and  in  case  of  the  constrnction  of  a  wagon  and  foot 
Tiriont.  bridge  alone  the  draws  shall  be  of  the  same  length  herein  provided, 

and  shall  be  of  snch  construction  as  shall  be  approved  by  the  Secretary 
of  War,  and  shall  be  subject  to  all  the  provisions  herein  contained  in 
respect  to  being  promptly  opened  to  admit  of  the  unobstructed  navi- 
gation of  said  river,  and  of  keeping  the  same  lighted  as  herein  pro- 
vided in  case  of  railroad  and  wagon  bridge;  and  in  such  case  the  pro- 
visions herein  in  relation  to  use  for  railroad  purposes  shall  not  apply. 

UMbyraOroad  Sec.  4.  That  all  railroad  companies  desiring  the  use  of  said  bridge 
oompanlM.  shall  have  and  be  entitled  to  equal  rights  and  privAeges  relative  to 

the  passage  of  railroad  trains  or  cars  over  the  same,  and  and  over  the 

Compensation,  approaches  thereto,  upon  payment  of  a  reasonable  compensation  for 
such  USA ;  and  in  case  the  owner  or  owners  of  said  bridge  and  the  sev- 
eral railroad  companies,  or  any  one  of  them,  des'ring  such  nse  shall  fail 
to  agree  upon  the  sum  or  sums  to  be  paid  npon  rules  an^  conditions  to 
which  each  shall  conform  in  using  said  bridge,  all  matters  at  issue 

Doci  ion  bv Sec  ^®*^®®"  them  shall  be  decided  by  tne  Secretary  of  War  upon  a  hearing 
retary'of  War.     of  the  allegations  and  proofs  of  the  parties. 

Hecretaiy  of  Sec.  5.  That  any  bridge  authorized  to  be  constructed  under  this  act 
War  to  approve  shall  be  built  and  located  nnder  and  subject  to  such  regulations  for  the 
plans,  etc.  security  of  navigation  of  said  river  as  the  Secretary  of  War  shall  pre- 

scribe ;  and  to  secure  that  object  the  said  company  or  corporation  shall 
submit  to  the  Secretary  of  War,  for  his  examination  and  approval,  a 
design  and  drawings  of  the  bridge,  and  a  map  of  the  location,  giving, 
for  tne  space  of  one-half  mile  below  the  proposed  location,  the  topog- 
raphy of  the  banks  of  the  river,  the  shore-lines  at  high  and  low  water, 
the  direction  and  strength  of  the  currents  at  all  stages,  and  the  sound- 
ings, accnrately  showing  the  bed  of  the  stream,  the  location  of  any 
other  bridge  or  bridges,  and  shall  furnish  such  other  information  as 
may  be  required  for  a  full  and  satisfactory  nnderstanding  of  the  sub- 
ject ;  and  until  the  said  plan  and  location  of  the  bridge  are  approved 
by  the  Secretary  of  War  the  bridge  shall  not  be  built;  and  should  any 
change  be  made  in  the  plan  of  said  bridge  during  the  progress  of  con- 
struction, snch  change  shall  be  subject  to  the  approval  of  the  Secre- 
tary of  War. 

Amendment  ^^^'  ^'  ^^**'  *^®  right  to  alter,  amend,  or  repeal  this  act  i6  hereby 
0^  '  expressly  reserved.    And  the  right  to  require  any  changes  in  said 

structure,  or  its  entire  removal,  at  the  expense  of  the  owners  thereof, 

whenever  the  Secretary  of  War  shall  decide  that  the  pnblic  interest 

requires  it,  is  also  expressly  reserved. 

Commencement     ^^^'  7*  That  this  act  shall  be  null  and  void  if  actual  constrnction  of 

and  completion,   the  bridge  herein  authorized  be  not  commenced  within  one  year  and 

completed  within  three  years  from  the  date  thereof. 

Approved,  March  2,  1889. 
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ClAP.Iit.— An  met  to  amend  an  act  entitled  "An  act  to  aatborise  the  Fort  Smith      vr^„i,  9  tMo 
Caioetaw  Bridge  Company  to  oonstract  a  bridge  across  the  Poteaa  River  in  the  rrJ^SrZ  oqj 
ctaw  Kation.  near  Fort  Smith,  Arkanaaa."  VoLZS,p.884. 


Be  it  emmeUd  hg  ike  Senate  and  House  of  Bepreeentaiives  of  the  Untied    Bridge   across 
SM€t0/ America  in  CkmgresB  oMemhledf  That  an  act  entitled  **An  act  Potean  Rivor. 
to  authorize  the  Fort  Smith  and  Choctaw  Bridge  Company  to  const ract    Law  ist  seas 
a  bridge  across  the  Poteaa  River,  in  the  Choctaw  Nation,  near  Fort  50th    Cqng.,    p. 
^Hnith,  Arkansas,"  approved  Jane  eighteenth,  eighteen  handred  and  184. 
eighty-eight,  be  amended  as  follows : 

''  That  the  district  conrt  of  the  United  States  for  the  western  dis- 
trict of  Arkansas,  or  sooh  other  coart  ot  the  United  States  as  may  have 
jorisdiction  over  the  Indian  Territory  in  which  such  bridge  is  located,    Jurisdiction  fn 
»hall  have  jurisdiction  over  all  controversies  arising  between  the  said  litigation. 
Fort  Smith  and  Choctaw  Bridge  Company  and  the  Choctaw  tribo  of 
Indians ;  and  said  conrt  shall  have  like  jaribdiction  without  reference 
to  the  amoant  io  controversy  over  all  controversies  arising  between 
the  individoal  members  of  said  nation  or  tribe  of  Indians  and  said  bridge 
compsny;  and,  also,  over  all  controversies  which  may  arise  between 
thestoekbolders  of  said  company,  and  the  company  between  the  stock- 
boIderB;  and  the  civil  inrisuiotioD  of  said  courts  is  hereby  extended     Civil  jurisdic- 
within  the  limits  of  said  Indian  Nation  without  distinction  to  citizen-  tion  of  courts  ex- 
ship  of  the  parties  so  far  as  the  name  may  be  necessary  to  carry  oat  ^®°^^* 
the  piovisioas  of  this  act.** 

Bic  2.  That  the  right  to  alter,  amend,  or  repeal  this  act  is  hereby    Amendment, 
expressly  leserved.  *^ 

Approved,  March  2,  1889. 


CHAP.  4e3.-.An  act  to  approve  and  ratify  the  constmotion  by  the  Vicksbnrg,  _.^»™^  h}^^' 
Shrereport  and  Pacific  Bailroad  Company  of  the  bridge  over  the  Red  River  at  voL25,p.83S. 
aM«T«|»rt,  Looiaiana,  and  the  bridge  over  tbe  Ouachita  River  at  Monroe,  Louis* 
iaaa,  and  to  aothorixe  said  railroad  company  to  maintain  said  bridges  over  said 
water* vaya,  subject  to  oertahi  etipnlations  and  conditions. 

Be  U  enacted  fty  the  Senate  and  House  of  Representatives  of  the  United  Construe  t  f  o  n 
^ates  of  America  in  Congress  assembled,  That  the  construction  by  the  o^  brid  ge  s  by 
Vickshorg,  Shreveport  and  Pacific  Railroad  Company,  a  corporation  ^TCvcnrr^aifd 
oirning  and  operating  a  railroad  in  northern  Louisiana  from  a  point  on  pacific  Railroad 
the  Mississippi  River  opposite  the  city  of  Vicksburg,  Mississippi,  to  Company  across 
Shreveport,  Lonisiana,  of  the  bridge  over  the  Red  River  at  Shreveport,  Rf<l  ^*  ^®  "L  ** 
Looiaiaoa,  and  the  bridge  over  the  Ouachita  River  at  Monroe,  Louis-  aSroJ^'^'hi  t'a 
iapa,  he,  and  the  same  hereby  is,  approved  and  ratified,  subject  to  the  River  at  Monroe. 
itipnlatioDB  and  conditions  hereinafter  set  forth.  La.,  ratiaed. 

Sec.  2.  That  said  bridges  so  long  as  maintained  according  to  the  lim-    Lawful  strucr  • 
itatioos  of  this  act  shall  be  lawful  structures,  and  shall  be  known  and  °^*  *"<i  post- 
tecognized  as  post-rontes,  and  the  same  are  hereby  declared  to  bo  post-  "*°^®*- 
Ttmte^  upon  ^icb  no  hieher  charge  shall  be  made  for  the  transmission 
over  the  same  of  the  mafls,  the  troo|is,  and  the  munitions  of  war  of  the 
Ijiiited  States,  or  for  through  passengers  or  freight  passing  over  the 
tame  than  the  rate  per  mile  paid  for  their  transportation  over  the  rail- 
roads leading  to  said  bridges;  and  the  United  States  shall  have  the    Postal  tele- 
net of  way  across  said  bruiges  for  a  postal  telegraph.  graph. 

Sbc.  X  That  said  bridges  wall  always  be  provided  with  a  suitable    Draws, 
draw,  aod  shall  be  maintained  by  said  railroad  company,  and  at  its 
expense,  so  as  not  to  interfere  with  the  navigation  of  said  rivers,  and 
in  sach  way  as  to  render  navigation  through  the  same  free,  easy,  and 
oDobctracted. 

81c.  4.  That  said  bridges  shall  be  under  and  subject  to  such  regu-     ^"J**^  **' 
btioos  for  the  security  ofthe  navigation  of  said  rivers  as  the  Secretary  n»^»Kat'»on- 
of  War  shall  prescribe,  and  the  present  plan  and  structure  of  said 
^ndges  shall  not  be  altered  or  changed  except  by  consent  of  the  Secre- 

ivy  of  War,  and  with  his  approval  of  tbe  proposed  change  or  altera- 
tioii. 

BcG.  5.  That  Congress  reserves  the  right  to  alter,  amend,  or  repeal    Amend m en t, 
^18  set  at  any  time;  and  that  if  at  any  time  navigation  of  the  said  etc. 
n?en  shall  in  any  manner  be  obstructed  or  impaired  by  the  said 
Dvidges  the  Secretary  of  War  shall  have  authority,  and  it  shull  be  bis    changes. 
wVfto  require  the  said  railroad  company  to  alter  and  change  the 
Mid  bridges,  at  its  own  expense,  in  such  manner  as  may  be  proper  to 
tnt  and  complete  navigation  withont  impediment ;  and  if  upon 
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RemoTioK  ob-  reasonable  notice  to  said  railroad  company  to  make  such  chance  orim- 
•J™. ***J®""  *®  provementa  the  said  company  fails  to  do  so,  the  Secretary  of  War  shall 
oAvigAtion.         have  authority  to  make  the  same  at  the  expense  of  said  company,  and 

all  the  rights  conferred  by  this  act  shall  be  forfeited;  6nd  Congress 
shall  have  power  to  do  any  and  all  things  necessary  to  secure  the  free 
navigation  of  the  rivers ;  and  the  said  railroad  company  in  owning, 
operating  and  maintaining  said  bridges,  shall  be  subject  to  the  pro- 
Tisions  and  jienalties  prescribed  in  sections  nine  and  i/en  of  an  act  en- 
titled *'An  act  making  appropriations  for  the  constrnction,  repair,  and 
50tf  Con£  p*426  Preservation  of  certain  pablic  works  on  rivers  and  harbors,  and  for 
•■  ■  'other  purposes^''  which  was  received  by  the  President  of  the  United 
States  July  thirty-first,  eighteen  hundred  and  eighty-eight,  and  not 
having  been  returned  by  him  to  the  house  of  Congress  in  which  it 
originated  within  the  time  prescribed  by  the  Constitution  of  the  United 
States,  became  a  law  without  his  approval. 

OpeniiiK  draw.  gBC.  6.  That  the  draw  provided  for  the  said  bridges  shall  be  opened 
promptly,  upon  reasonable  signal,  for  the  passing  of  boats;  and  said 
railroad  company  shall  maintain,' at  its  own  expense,  from  sunset  till 

LiKnt*.  etc.  Bunrise,  such  lights  or  other  signals  on  said  bridges  as  the  Light- 
House  Board  shall  prescribe. 

Use  by  other  Sec.  7.  That  all  railroad  companies  desiring  the  nse  of  said  bridge 
companieft.  shall  have  and  be  entitled  to  equal  righta  and  priTileges  relative  to 

the  passage  of  railway  trains  over  the  same,  and  over  the  approaches 

ComDeiiBation  ^^®''®^*^»  '^pon  payment  of  a  reasonable  compensation  for  such  use; 
^  '  and  in  case  the  owne  r  or  owners  of  said  bridge  and  the  several  rail- 

road companies,  or  any  one  of  them,  desirine  such  use,  shall  fail  to 

Decision  by  agree  upon  the  sum  or  sums  to  be  paid,  and  upon  rules  and  condi- 
War"***^^  ^^tions  to  which  each  shall  conform  in  using  said  bridge,  all  matters 

at  issue  between  them  shall  be  decided  bv  the  Secretary  of  War,  upon 
a  hearing  of  the  allegations  and  proofs  of  the  parties. 

Litigaiion.  Seg.  8.  That  on  the  failure  of  the  said  railroad  company  to  obey 

this  act  and  to  conform  to  the  provisions  thereof  any  municipal  cor- 
poration adjacent  to  said  bridges,  or  interested  in  the  enforcement 
of  this  act,  or  any  other  corporation,  person,  or  persons  iDJurionsly 
affected  by  such  failure,  may  institute  suit  against  said  railroad  com- 
pany, by  mandamus  or  other  appropriate  proceedings,  in  the  circuit 
court  of  the  United  States  within  the  jurisdiction  of  which  said 
bridges  are  located,  in  the  name  of  the  United  States,  upon  the  rela- 
tion of  the  party  complaining,  to  enforce  the  provisions  of  this  act. 
Such  suit  shall  be  brought  by  the  United  States  district  attorney  for 
the  district  within  which  said  bridges  are  situated,  and  said  court 
shall  have  full  power  by  its  Judgment  and  decree  to  compel  said  rail- 
road company  to  comply  with  the  provisions  of  this  law. 
Approved,  March  2,  1889. 


March  2,  1889.  CHAP.  404.— An  act  making  appropriations  for  fortilications  and  other  works  of 
YoL  25  p.  886.  riefenae,  for  the  armament  thereof,  for  the  prooorement  of  heavy  ordnance  for  tHal 
111! and  service,  and  for  other  paipoaes. 

Be  it  enacted  hy  the  Senate  and  House  of  Representatives  of  the  United 

Fortification  s  Slates  of  America  in  Congress  assembled j  That  the  sums  of  money  heroin 

appropriations,    provided  for  be,  and  tne  same  are  hereby,  appropriated,  out  of  any 

moneys  in  the  Treasury  not  otherwise  appropriated,  to  be  expended 

Under  snpervi.  under  the  direct  supervision  of  the  Board  of  Ordnance  and  Fortifica- 

Bion  of  Board.      tion,  created  by  the  fortification  appropriation  act  approved  September 

l4iws,  ist  sess.  twenty-second,  eighteen  hundred  and  eighty-eight,  and  in  the  manner 

60th  Cung.,p.  489.  prescribed  by  said  act,  namely : 

Preserv  a  t  i  o  n     PRESERVATION  AND  Repai  r  OP  FORTIFICATIONS :  For  the  protection , 
and  repair.  x^reservation,  and  repair  of  fortifications^  one  hundred  thousand  dollars. 

Plans.  For  preparation  of  plans  of  fortifications,  five  thousand  dollars. 

Tornedoea  TORPEDOES  FOR  Harbor  DEFENSE :  For  the  purchase  of  submarine 

^^  mines  and  necessary  appliances  to  operate  them  for  closing  the  chan- 

nels leading  to  our  principal  sea-ports,  two  hundred  and  fifty  thou- 
sand dollars. 

For  needful  casemates  and  cable  galleries  to  render  it  possible  to 
operate  submarine  mines,  two  hundred  aod  fifty  thousand  dollars. 

For  continuing  torpedo  experiments  and  for  practical  instruction  of 
engineer  troops  in  the  details  of  the  service,  thirty  thousand  dollars. 
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For  tbe  purcliase  of  movable  sobmariiK)  torpedoes,  in  the  diecretion 
of  tbe  board  on  ordnance  and  fortifications,  fifty  tboasand  dollars. 

For  torpedo-abed  at  San  Franciaco  Harbor,  twenty-two  thousand 
doOariw 

Akmamkxt  of  Fobtifioatioks  :  For  the  finishing  and  assembling  of    StMl  gans. 
cigbt*inch,  ten*inch,  and  twelve-inch  steel  guns  made  from  forgings 
psot-orcd  an<ler  the  act  of  September  twenty-second,  eighteen  hundred 
and  eighty-eigbt,  thirty-five  thousand  dollars. 

For  the  pnrchaae  of  ateel  forgings  for  field  and  siege  cannon,   as 
IdOows: 

For  ste«l  forgings  for  not  less  than  twenty-four  three  and  six-tenths 
inch  field  gnns,  twenty-four  thousand  dollars ; 

For  steel  forigings  for  not  less  than  ten  five-inch  siege  guns,  twenty    steel  forgings. 
thousand  dollars ; 

Fot  steel  Ibrgiugs  for  not  lose  than  ten  seven *inch  siege  howitzers, 
Mshtcen  thousand  dollars ; 

For  steal  forgings  for  not  less  than  sixteen  three  and  six-tenths  inch 
fi«ld  mortars,  two  thousand  dollars; 

For manuOifcctnre  of  field  and  siege  cannon  (fiDishiug  and  assembling)    Field  and  siege 
witbio  the  fiscal  year  eighteen  hundred  and  ninety,  fourteen  thousand  gnns 
doUacB ;  in  all,  seventy-eight  thousand  dollars. 

For  the  teat  of  experimental  guns  procured  under  the  act  of  Septem-  Tests,  ete. 
bcr  twenty-second,  eighteen  hundred  and  eighty-eight,  namely,  for 
one  ten-inch  wire  wound  gun,  steel, twenty-eightthousand  dollars ;  for 
one  twelve-inch  ^n,  steel  hooped,  thirty-nine  thousand  five  hundred 
doOan ;  for  procuring  one  ten-inch  disappearing  gun-carriage,  thirteen 
thousand  five  hundred  dollars ;  for  gun  platforms  at  proving  ground, 
ox  tboasand  five  hundred  dollars;  for  projectiles  for  field,  siege, and 
wa-coast  guns  for  issue  to  the  service,  twenty-eight  thousand  five 
faondred  dollars ;  for  siege-gun  powder  for  issue  to  the  service,  seven 
thousand  dollars:  forfnaesand  implements  for  issue  to  the  service, 
two  thousand  dollars;  in  all,  one  hundred  and  twenty-five  thousand 
doUars. 

For  the  alteration  of  barbette  carriages  for  ten-inch  smooth-bore    Alterations, 
gons  to  adapt  tbeni  to  the  service  of  eight-inch  muzzle-loading  con-  etc 
^rerted  rifles,  fifty-four  thousand  dollars;  for  the  alteration  of  barbel te 
eaniages  for  fifteen-inch  smooth-bore  guns  to  adapt  them  to  present 
i^rice  conditions,   forty-six  thousand  dollars,   in  all  one  hundred 
tboasand  dollars. 

For  the  manufacture  of  carriages  for  twelve-inch  breech-loading    carriages. 
rifled  mortars,  procured  under  the  act  of  September  twenty-second, 
sigbteen  hundred  and  eighty-eight,  one  hundred  thousand  dollars. 

For  the  manufacture  of  forty  caissons  and  ten  combined  battery    Caissons,  etc. 
wagons  and  forges  for  three  and  two-tenths  inch  field  guns,  forty- three 
tboasand  two  hondred  and  seventy-four  dollars. 

For  procuring  the  necessary  instruments  and  other  materials  and  for    Artillery  prac- 
the  proper  installation  of  instruments  for  conducting  the  annual  tlco. 
heavy  artillery  practice  of  the  Army,  twenty  thousand  dollars. 

For  repairs  and  improvements  at  the  Ordnance  Proving  Ground,  proving f^ronud, 
Sandy  Hook,  New  Jersey,  namely :  Repairing  dock  and  dredging,  five  Sandy  Hook,  N.J. 
thousand  five  hundred  dollars ;  relaying  tosmb  and  walks,  three  thou-    Bepaira,  etc. 
nad  eight  hundred  dollars;  repairs  to  officers'  quarters,  two  thousand 
dollars;  repairs  to  foreman's  and  soldiers'  quarters,  two  thousand  six 
hondred  dollars;  repairs  to  office,  five  hundred  dollars;  repairs  to 
shops  and  store-houses,  one  thousand  dollars;  machinery  for  shops, 
fear  thousand  dollars;  clearing  ground  about  ranges,  six  hundred  dol- 
lar; laying  narrow  gauge  tramway  to  proof  butts  and  targets,  five 
thousand  three  bnndred  and  twenty  dollars;  in  all,  twenty-five  thou- 
■and  three  hundred  and  twenty  dollars :  Providedy  That  all  material 
pvchased  under  this  act  shall  be  of  American  manufacture. 
Approved,  March  3, 1689. 


CEAP.  4061 — An  sot  anthorixhig  the  coostmctSng  of  a  bridge  across  the  Osage     March  3,  1889. 
Urer,  at  some  acoeaalble  point  In  the  oonnty  of  Benton,  in  tbe  State  of  Miaaonri.  VoL  25.  p.  809. 

-Be  it  enacted  by  the  Senate  and  Bon$eqf  Uepreeentativea  of  the  United  Loai8?***KnMa8 
5**«  of  America  in  Con^eee  aasembUd,  TJiat  the  CUicago,  Saint  Louis,  City  aud  Galvcs- 
Ktnsas  City  and  Oalveston  Railway  Company,  an  incorporation  or- }?»  Railway 
gaaized  under  tbe  laws  of  the  State  of  Illinois,  ita  assigns  or  success-  bridS^^OaaKo 
on,  is  hereby  aatborized  to  construct  and  maintain  a  bridge  across  the  River,  Mo. 
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Osage  Riyer  at  such  point  as  nay  hereafter  bo  selected  by  said  corpora- 
tion in  the  connty  of  Benton,  in  the  State  of  Missouri,  as  shall  best  pro- 
mote the  public  couTenience  and  welfare  and  the  necessities  of  busi- 
ness and  commerce,  and  also  to  construct  accessory  works  to  secure  the 
best  praoticable  channel- way  for  navif^ation,  and  to  lay  on  and  over 
said  bridge  one  or  more  railroad  tracks  for  the  more  perfect  connection 
of  any  railroads  that  are  or  shall  be  constructed  to  said  river  at  or  op- 
posite said  point. 
SeoreUry     of     ^^^'  ^-  That  said  bridge  shall  be  constracted  and  built  without 
War  to  approve  interference  with  the  security  and  convenience  of  navigation  of  said 
plans,  etc  river ;  and  in  order  to  secure  that  object  the  said  company  or  corpora- 

tion shall  submit  to  the  Secretary  of  War,  for  his  examination  and 
approval  a  design  and  drawings  of  the  bridge,  and  a  map  of  the  loca- 
tion, giving,  for  the  space  of  one-half  mile  above  and  one-half  mile 
below  the  proposed  location,  the  topography  of  the  banks  of  the  river, 
the  shore-lines  at  high  and  low  water,  the  location  of  any  other  bridge 
or  bridges,  and  shall  furnish  such  other  information  as  may  be  required 
for  a  full  and  satisfactory  understanding  of  the  subject ;  and  until  the 
said  plan  and  location  of  the  bridge  are  approved  by  the  Secretary'  of 
Provisoi.  War  the  bridge  shall  not  be  commenced  or  built :  Provided,  That  if  the 

Spaoa.  said  bridge  shall  be  built  with  unbroken  and  continuous  spans  they 

shall  conform  in  length  and  height  to  the  requirements  of  the  Secre- 
Draw  ^^^y  ^^  ^^^  -  -^^  provided,  alfo,  That  if  any  bridge  built  tinder  this 

act  shall  be  constructed  as  a  drawbridge,  the  same  shall  constructed 
as  a  pivot  drawbridge,  with  a  draw  over  the  main  channel  of  ihe  river 
at  an  accessible  and  navigable  point,  and  with  spans  of  such  length  as 
the  Secretary  of  War  shall  prescribe,  and  the  head  room  under  said 
bridge  shall  conform  to  the  requirements  of  the  Secretary  of  War: 
Opening  draw.  Provided,  also.  That  said  draw  shall  be  opened  promptly  upon  reason- 
able signal  for  the  passing  of  boats ;  and  said  company  or  corporation 
Lights,  eto.      shall  maintain,  at  its  own  expense,  from  sunset  till  sunrise,  such  ligbta 
or  other  signals  on  said  bridge  as  the  Light-House  Board  shall  pre- 
scribe :  Provided,  also.  That  said  draw  shall  be  opened  promptly  upon 
reasonable  signal  for  the  passing  of  boats ;  and  said  company  or  corpo- 
ration shall  maintain,  at  its  own  expense,  from  sunset  till  sunrise, 
such  lights  or  other  signals  on  said  bridge  as  the  Light-House  Board 
Use  by  other  shall  prescribe:   ProtS^d,  abo,  That  all  railroad  companies  desirine 
oompanies.  the  use  of  said  bridge  shall  have  and  be  entitled  to  equal  rights  and 

privileges  relative  to  the  passage  of  railway  trains  over  the  same,  and 
over  the  approaches  thereto,  upon  payment  of  a  reasonable  compen- 
sation for  such  use ;   and  in  case  the  owner  or  owners  of  said  bridge 
and  the  several  railroad  companies,  or  any  one  of  them,  desiring  such 
Decision       of  use  shall  fail  to  agree  upon  the  sum  or  sums  to  be  paid,  and  upon  roles 
Secretary  of  and  conditions  to  which  each  shall  conform  in  using  said  bridge,  all 
^*''  matters  at  issue  between  them  shall  be  decided  by  the  Secretary  of 

War  ni>on  a  hearing  of  the  allegations  and  proofs  of  the  parties. 
Notification  of     SEC.  3.  That  the  Secretary  of  War  is  hereby  authorized  and  directed, 
approval  of  apon  receiving  the  plan  and  map  and  other  information,  and  upon  be- 
plans,  etc.  j^g  satisfied  that  a  bridge  built  on  such  plan  and  with  such  accessory 

works  at  at  such  locality  will  conform  to  the  prescribed  conditions  of 
this  act,  to  notify  the  company  that  he  approves  the  same ;  and  upon 
receiving  such  notification  the  said  company  may  proceed  to  an  erec- 
tion of  said  bridge,  conforming  strictly  to  the  approved  plan  and  loca- 
Chang«s,eto.    tion ;  and  should  any  change  be  made  in  the  plan  of  the  bridge  or  said 
accessory  works  during  the  progress  of  the  work  thereon  sncli  change 
shall  be  subject  likewise  to  the  approval  of  the  Secretary  of  War ;  and  m 
litigation.        case  of  any  litigation  arising  from  any  obstruction  or  alleged  obstruc- 
tion to  the  free  navigation  of  said  river,  caused  or  alleged  to  be  caused 
by  said  bridge,  the  case  may  be  brought  in  the  circuit  court  of  the 
United  States  of  the  district  of  the  State  of  Missouri,  in  whose  juris- 
diction and  portion  of  said  obstruction  or  bridge, may  be  located.    All 
changes  in  said  bridge  required  at  any  time  by  the  Secretary  of  War 
shall  be  made  at  the  expense  of  the  persons  or  corporation  owning  or 
controlling  said  bridge 
Sec.  4.  That  the  said  bridge  and  accessory  works,  when  bnilt  and 
Lawful  stmotr  constructed  under  this  act,  and  according  to  the  terms  and  limitations 
^te!"     ^^*     thtVeof  shall  be  lawful  structures;  and  said  bridge  shall  bo  recognized 

and  known  as  a  postfroute,  upon  which  also  no  higlicr  charge  shall  be 
made  for  the  transmission  over  the  same  of  the  mulls,  the  troops,  and 
the  munitions  of  war  of  the  United  States  than  the  rate  per  mile  paid  for 
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the  traosportaiion  over  the  railroadB  or  public  highways  leading  to 
said  bridge ;  and  said  brid^  shall  enjoy  the  rights  and  privileges  of 
other  post-rootes  in  the  United  States. 

8bo.  5.  That  the  United  States  shall  have  the  right  of  way  for  each    P<w^   t  el  e  - 
postal  and  telegraph  lines  across  said  bridge  as  the  Government  mav  8»pl^ 
coBstmet  or  control,  and  all  telegraph  and  telephone  companies  shall 
have  equal  privileges  as  to  said  bridge. 

Sec.  6.  That  Congress  shall  have  power  at  any  time  to  alter,  amend,    Amendm  e  n  t» 
or  repeal  this  aotj  so  as  to  prevent  or  remove  all  obstrnctions  to  the  ^^ 
navigation  of  said  river  by  the  construction  of  said  bridge  and  its 
accessory  works ;   and  all  alterations  of  said  bridge  shall  be  made 
and  all  such  obstructions  shall  be  removed  at  the  expense  of  the  own- 
era  of  or  persons  controUing  such  bridge :  Provided  furtkerf  That  noth-    Ftooito. 
ing  in  this  act  shall  be  so  construed  as  to  repeal  or  modify  any  of  the 
provisions  of  law  now  existing  in  reference  to  the  protection  of  the    Existing  laws, 
navigationof  rivers,  or  to  exempt  this  bridge  from  the  operation  of 
.the  same, 

Sbg.  7.  That  this  act  shall  be  void  if  actual  construction  of  the  Gommenoe- 
bridge  herein  authorized  be  not  commenced  within  one  year  and  com-  SSS^n*"  **"' 
pleted  within  three  years  fh>m  the  date  thereof.  ^ 

Approved,  March  S^  1689. 


CHAP.  407.— An  sot  to  sathorise  the  oonstnioiioii  of  a  railroad,  wa^on,  an    toot-     March  2,  18811. 
passenger  bridge  acrosa  the  Mississippi  Biver  at  or  near  Lyons,  Iowa.  V6L  29,  p.  801. 

Be  it  enacted  hy  the  Senate  and  Houae  of  Bepreeentathee  of  Ihe  United 
ataiee  of  Ameriea  in  Congreas  aBtembledy  That  the  Lyons  and  Fulton  tonSrideo^Com* 
Bridge  Company  a  corporation  organized  and  existing  under  and  by  ^^^y  ^^^  bridge 
virtue  of  the  laws  of  the  State  of  Iowa,  its  successors  and  assigns,  be  mTh  s  tss  i  p  p  i 
and  they  are  hereby,  authorized  to  construct  and  maintain  a  railroad,  Blver  at  Lyons, 
wagon,  and  foot-passenger  bridge  across  the  Mississippi  River  at  a  ^^ '^  \^^  *^x 
point  at  or  near  the  city  of  Lyons,  Iowa,  under  the  limitations  and|j^[gQ| 
conditions  hereinafter  provided,  and  to  lay  on  or  over  said  bridge  a 
tract  or  tracts  for  the  more  perfect  connection  of  any  railroad  or  rail- 
roads that  are  or  may  be  constructed  to  said  river,  on  either  or  both 
sides  thereof,  at  dr  •opposite  said  point.    That  said  bridge  shall  not 
interfere  with  the  free  navigation  of  said  river;  and  in  case  of  any    XJnobstmoted 
litigation  arising  from  any  obstruction  or  alleged  obstruction  to  the  ^/Ip^^??'' 
free  navigation  of  said  river,  the  cause  may  be  tried  before  the  circuit    ■"-"iK*"®**- 
court  of  the  United  States  in  and  for  any  district  in  which  any  portion 
of  said  bridge  or  obstruction  is  located.    Said  bridge  shall  be  con- 
structed to  provide  for  the  si^e  and  convenient  passage  of  railroad 
trains,  wagons  and  vehicles  of  all  kinds,  animals,  and  foot-passengers, 
for  such  reasonable  rates  of  toll  as  may  be  fixed  from  time  to  time  sub-    Toll, 
ject  to  approval  and  change  b^  the  Secretary  of  War. 

Sec.  2.  That  any  bridge  built  under  the  provisions  of  this  act  may    Constanction. 
at  the  option  of  the  company  building  the  same,  be  built  as  a  ponton 
draw-bndge  or  with  unbroken  and  continuous  spans:  Provided,  That    Proviso, 
if  the  said  bridge  shall  be  made  with  unbroken  and  continuous  spans.    Spans, 
it  shall  ffive  clear  head-room  of  not  less,  in  any  case,  than  fifty-five  and 
one-halzfeet  above  extream  high- water  mark,  as  understood  at  the 
point  of  location,  nor  shall  the  spans  of  said  bndge  give  a  clear  width 
of  water-way  of  less  than  three  hundred  and  fifty  feet,  and  the  piers  of 
said  bridge  shall  be  parallel  with  the  current  of  said  river,  and  the  main 
span  shall  be  over  the  main  channel  of  the  river  and  eive  a  clear  width 
of  water-way  of  not  less  than  three  hundred  and  fifty  root :  And  provided 
ftiriheTf  That  if  any  bridge  built  under  the  provisions  of  this  act  shall  be 
constructed  as  a  draw-bridge,  the  same  shall  be  constructed  as  a  pivot    Bnw. 
draw-bridge,  with  a  draw  over  the  main  channel  of  the  river  at  an  acces- 
sible and  navigable  point  and  with  spans  giving  aSlear  width  of  water- 
way of  not  less  than  two  hundred  feet  on  each  side  of  the  central  or  pivot 
pier  of  the  draw,  and  the  next  adjoining  span  or  spans  to  the  draw  shall 
give  a  clear  width  of  water-way  of  not  less  than  three  hundred  and 
fifty  feet :  Provided,  That  if  the  pivot  pier  of  said  bridge  shall  be  con-    Pivot  pier,  etc 
structed  within  less  than  four  hundred  and  ten  feet  of  the  west  shore 
of  said  ri'terthe  ^n  constrticted  West  of  said  pivot  pier  may  bo  less 
than  three  hundred  and  fifty  feet,  atid  eVery  part  of  the  superstructure 
of  said  low  bridge  shall  give  a  clear  head- room  of  not  less  than  ten  feet 
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above  extreme  high-water  mark ;  and  the  piers  of  said  bridge  shall 
rww»        A        ^  parallel  with-  the  carrent  of  the  river  wl^re  said  bridge  shall  be 
Opening  draw,  erected :  And  provided,  afoo,  That  said  draw  shall  be  opened  promptly 
upon  reasonable  signal  for  the  passage  of  boats  :  And  prwUled  fitrther, 
That  if  any  bridge  bailt  nnder  the  provisions  of  this  act  shall  be  cod- 
Fonton  bridge,  gtructed  as  a  ponton  bridge,  it  shall  be  bnilt  subject,  except  as  herein 
Vol  18  n  62     iBO<lifi<^<^i  ^^  all  the  terms,  requirements,  and  limitations  contained  in 
'  ^'         the  act  entitled  **  An  act  to  legalize  and  establish  a  ponton  raiKway 
bridge  across  the  Mississippi  River  at  Prairie  da  Cbien,  and  to  aathor- 
ize  the  constrnction  of  a  similar  bridge  at  or  near  Clinton.  Iowa,''  ap- 
proved June  sixth,  eighteen  hundred  and  seventy-fonr,  so  far  as  they 
jj^  may  be  applicable  thereto  :  And  provided,  alw^  That  it  shall  be  con- 

structed with  one  suitable  ponton  draw  of  not  less  than  five  hundred 
feet  in  width,  located  over  the  main  channel  of  the  river,  which  shall 
be  opened  promptly  upon  reasonabl  e  signal  for  the  passage  of  boats 
and  as  herein  provided  for  a  draw-bridge, 
ure  ^Md**Do^t  ^^^'  ^'  '^***^  ^^^  bridge  constructed  under  this  act  and  according  (o 
roate.  ^^^  limitations  shall  be  a  lawful  strnctnre,  and  shall  be  known  as  a 

post-route,  and  the  same  is  hereby  declared  to  be  a  post-ronte,  upon 
which  also  no  higher  charge  shall  be  made  for  the  transmission  over  the 
same  of  the  maib,  the  troops,  and  the  munitions  of  war  of  the  United 
States,  than  the  rate  per  mile  paid  for  their  tran8i>ortation  over  the 
railroads  and  public  highways  leading  to  said  bridge;   and    eqnal 
privileges  in  the  use  of  said  bridge  shall  be  panted  all  raiIroa<l,  tele- 
phone and  telegraph  companies,  and  the  United  States  shall  have  the 
Poetal  telegraph,  right  of  way  across  said  bridge  and  its  approaches  for  postal-tele- 
graph purposes. 
Use  by  other     Sec.  4.  That  all  railroad  and  other  companies  desiring  to  use  said 
compBDieB.  bridge  shall  have  and  be  entitled  to  equal  rights  and  privileges  in  the 

passage  of  the  same,  and  in  the  use  of  the  machinery  ana  fixtures 
TennB.  thereof,  and  of  all  the  approaches  thereto,  under  and  upon  such  terms 

and  conditions  as  shall  be  prescribed  by  the  Secretary  of  War,  upon 

hearing  the  allegations  and  proofs  of  the  parties,  in  case  they  shall 

not  agree. 

Secretary  of     8ec.  5.  That  the  structure  herein  authorized  shall  be  bnilt  and 

pljtts  eto^^"*^**  ^*'®**®^  uuder  and  subject  to  such  regulations  for  the  security  of  the 

navigation  of  said  river  as  the  Secretary  of  War  shall  prescribe  ;  and 
to  secure  that  ol^oct  the  said  company  or  corporation  shall  submit  to 
the  Secretary  of  War,  for  his  examination  and  approval,  a  design 
and  drawing  of  the  bridge  and  a  map  of  the  location,  giving  for  the 
space  of  one  mile  alxive  and  one  mile  below  the  proposed  location, 
the  topography  of  the  bauks  of  the  river,  the  shore-line  at  high  and 
low  water,  the  direction  and  strength  of  the  current  at  ail  stages,  and 
the  soundings,  accurately  showing  the  bed  of  the  stream,  the  location 
of  any  bridge  or  bridges,  and  shall  furnish  such  other  information 
as  shall  be  required  for  a  full  and  satisfactory  understanding  of 
the  subject ;  and  until  the  said  plan  and  location  of  the  bridge  are 
decided  by  the  Secretary  of  War  to  be  such  as  will  not  materially 
or  unnecessarily  affect  the  interests  of  navigation,  the  bridge  shall  not 
Aids  to  navi-  be  commenced  or  built ;  and  should  any  cnange  be  made  in  the  plan 
gstion.  of  said  bridge  during  the  progress  of  construction,  such  ohanffe  shall 

be  subject  to  the  approval  of  the  Secretary  of  War ;  and  tne  said 
bridge  shall  be  constructed  with  such  aids  to  the  passage  of  said  bridge, 
in  the  form  of  booms,  dikes,  piers,  or  other  snitaole  and  proper  struct- 
ures for  confining  the  flow  of  water  to  a  permanent  and  easily  navi- 
gated channel,  for  a  distance  of  not  less  than  one  mile  above  the  bridge 
location^  and  for  the  guiaing  of  rafts,  steam-boats,  and  other  water- 
crafb  safely  through  the  draw  and  raft  spans,  as  the  Secretary  of  War 
shall  from  time  to  time  prescribe  and  order  to  be  constructed  and  main- 
tained at  the  expense  of  the  company  owning  said  bridge ;  and  the 
said  structure  shall  be  at  all  times  so  kept  and  managed  as  to  offer 
reasonable  and  projpr  means  for  the  passage  of  vessels  through  or  un- 
der said  structure ;  and  for  the  safety  of  vessels  passing  at  night  there 
Lights.  shall  be  displayed  on  said  bridge,  from  the  hours  of  sunset  to  sunrise, 

such  lights  as  may  be  prescribe  by  the  Light  House  Board;  and  the 
Changes.  ^^td  structure  shall  be  changed  or  removed  at  the  cost  and  expense  of 
the  owners  thereof  from  time  to  time  as  Congress  or  the  Secretary  of 
War  may  direct,  po  as  to  preserve  the  free  and  con^'ejiient  navigalion  • 
of  said  river ;  and  the  authority  to  erect  and  continue  said  bridge  shall 
be  subject  to  revocation  and  modification  by  law,  when  the  public 
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LUifltttioD.  of  said  bridge  ;  and  in  case  of  any  litigation  arising  from  any  obstrno- 
tion  or  alleged  obstmction  to  the  free  navigation  of  said  river  caased 
or  alleged  to  be  caased  by  said  bridge,  the  case  may  be  brought  in  the 
district  court  of  the  United  States  of  the  State  of  Missouri,  in  which 
any  portion  of  said  obstmction  or  bridge  may  be  located :  Provided 
further,  That  nothing  in  this  act  shall  be  so  oonstmed  as  to  repeal  or 

£ziattQx  1aw«.  modify  any  of  the  provisions  of  law  now  existing  in  reference  to  the 
protection  of  the  navigation  of  the  riyer,  or  to  exempt  this  bridge  from 
the  operation  of  the  same. 
Approved,  March  2, 1889. 

xr]f^^  hi^^  CHAP.  409.— An  act  to  authorise  the  oonatraotion  of  bridges  over  Green  end  Btr 
voL^p.iKH.  ren  Rivers,  in  the  Stete  of  Kentaoky,  by  the  Henderson  State  Line  Sailroad 

Company. 

Be  it  enacted  by  the  Senate  and  Houee  of  Bepreeentativee  of  the  United 
Hen d  ere  on  ^'^^'^-^  ^^^'^^^^^  Congress  aseemhled,  That  the  Henderson  State  Line 
8:atoLine  Bail-  Railioad  Cumpany,  organized  under  an  act  of  the  general  assembly  of 
roadCompan^y  the  Commonwealth  of  Kentucky,  be,  and  is  hereby,  authorized  to  con- 
naybiidceCkoen  struct  and  maintain  one  or  more  bridges,  and  approaches  thereto,  over 
^8  Ky^^  '  ^"®°  ^^v®''  ^°^  Barren  River,  in  the  State  of  Kentucky,  at  snch  points 
Rallwav  waffon  *®  **'*^  company  may  deem  suitable  for  the  passage  of  its  said  road  over 
and  foot  bridges!  ^^^^  rivers.    Said  bridges  shall  be  constructed  to  provide  for  the  pas- 

*  sage  of  railway  trains,  and,  at  the  option  of  the  corporation  by  which 
thoy  may  be  bnllt,  may  be  used  for  the  passage  of  wagons  and  vehicles 
of  all  kinds,  for  the  transit  of  animals,  and  for  foot  passengers. 

Lawfol  Btmot-  ^^^'  ^*  That  any  bridges  built  under  this  act  and  subject  to  its  lim- 
ures  and  pos  t-  itations  shall  be  lawful  structures  and  shall  be  recognized  and  known 
roBtes.  as  post-routes,  and  they  shall  enjoy  the  same  rights  and  privileges  as 

other  post-roads  in  the  United  States.    Equal  privileges  iu  the  use  of 
said  bridge  shall  be  granted  to  all  telegraph  and  telephone  companies 
ciiJif        *•  ^'and  the  United  States  shall  have  the  right  of  way  across  said  bridge 
^^^  '  and  its  approaches  for  postal  telegraph  puri>OBes. 

Use  by  other  3^^*  *^'  That  all  railroad  companies  desiring  the  nse  of  said  bridges 
companies.  shall  have  and  be  enritled  to  equal  rights  and  privileges  relative  to  the 

passage  of  railway  trains  over  the  same,  and  over  the  approaches 
Compensation,  thereto,  upon  the  payment  of  a  reasonable  compensation  for  snch  use; 
and  in  case  the  owner  or  owners  of  said  bridges  and  the  several  rail- 
road companies,  or  any  of  them  desiring  such  use,  shall  fail  to  agree 
upon  the  sum  or  sums  to  be  paid,  and  upon  rules  and  conditions  to 
Dec  is  ion  by  which  each  shall  conform  in  using  said  bridges,  all  matters  at  issue 
Secretary  of  between  them  shall  be  decided  by  the  Secretary  of  War  npon  a  hearing 
^*''*  of  the  allegations  and  proofs  of  the  parties. 

S  ecr  etary  of     Sec.  4.  That  any  bridges  anthorized  to  be  constructed  under  this  act 

War  to  approve  shall  be  built  and  located  under  and  subject  to  such  regulations  for  the 

plans,  etc.  security  of  the  navigation  of  said  river  as  the  Secretary  of  War  shall 

prescribe,  and  to  secnre  that  object  the  said  company  or  corporation 

shall  submit  to  the  Secretary  of  War,  for  his  examination  and  approval, 

a  desi>;n  and  drawing  of  the  bridges  and  a  map  of  the  location  thereof, 

and  until  the  said  plan  and  location  of  the  bridges  are  approved  by 

the  Secretary  of  War  the  bridges  shall  not  be  commenced  or  built ; 

and  should  auy  changes  bo  made  in  the  plan  of  said  bridges  during  the 

progress  of  construction  snch  changes  shall  be  subject  to  the  approval 

of  the  Secretary  of  War,  and  all  changes  in  said  bridges  required  by 

the  Secretary  of  War  at  any  time  or  their  entire  removal  shall  be  at 

the  expense  of  the  corporations  or  persons  owning  or  operating  said 

bridges. 

Amendment.        Sec.  5.  That  the  right  to  alter,  amend,  or  repeal  this  act  is  hereby 

expressly  reserved. 
Com  raence.     ^^^-  ^'  That  this  act  shall  be  null  and  void  if  actual  construction  of 
mont  and  com-  the  bridges  herein  authorized  are  not  commenced  within  one  year  and 
pletion.  completed  within  three  years  from  the  date  thereof. 

ApproTed,  March  2,  1689. 

Marfih  2.  ISM  CHAP.  410.— An  act  makinfi;  appropriations  to  supply  deficiencies  In  the  appropria* 
Vni  ^  «m  on-;*  ^^^°^  ^^^  ^^^  ^"^'^^  y^^^  endiDg  June  thirtieth,  eighteen  hundred  and  eijpinty-nine, 
914  916  *"^  ^^'  ^^^^  years  and  for  other  purposes. 

•  Be  it  enacted  by  ihv  Senate  and  Uouev  6f  lUprcsetitatices  of  the  United 
Deficiencies  ^'^^  ^/ '^''^^'^  ^^  Congress  assembled^  That  the  following  sums  be, 

appropriations,    and  the  same  are  hereby,  appropriated,  out  of  any  money  in  the  Treas- 
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nj  not  oiherwiBe  appropriated,  to  supply  deficiencies  in  the  appro- 
pnatioDS  for  the  fiscal  year  eighteen  hundred  and  eighty-nine;  and  for 
prior  yearHy  and  for  other  objects  hereinafter  stated,  namely : 


WAfi  DBPARTMBNT. 


War 
ment. 


Depart* 


Watzs  Supply,  District  of  Columbia  :  To  enable  the  Secretary    water  aapply, 
of  War  to  caoae  to  be  constmcted  and  put  in  operation  a  forty-eight  D.  C. 
inch  cast-iron  main   from  the  present  distributing  reservoir  •^ove  ^^^  .^™*^" 
Qeorgetown,  easterly  to  Rock  Creek  at  M  street,  and  thence  alons  M 
etreei  to  New  Hampshire  avenue:  thence  northeasterly  along  New 
Hiap^ire  avenne  to  R  street  nortn;  thence  along  R  street,  to  connect 
with  the  present  forty-eight  inch  main  from  the  new  reservoir  at  R 
lad  FoartB  streeta^  and  to  make  the  necessary  connections  and  to  pro- 
vide the  neceasarv  apparatus  for  thereby  specially  supplying  the  pres- 
oic  deftcieaciee  of  water  at  the  higher  levels  of  the  city,  and  in  geu- 
ersl  to  increase  the  water   sopplv,  five  hundred    and  seventv-five 
Ihoosaad  doUara.    The  said  work  shall  be  done  under  the  direction  of 
the  Chief  of  Engineers,  in  the  shortest  practicable  time.    If  it  shall 
ippesr  to  the  Secretary  of  War^  on  the  report  of  the  Chief  of  £ngi- 
BMfB,  that  for  any  canse  the  work  can  not  be  carried  on,  or  material 
th«efor  cannot  be  obtained  as  rapidly  as  is  necessary  for  the  best  and    w     v^  bvma. 
■sst  vigoioos  proaeontion  of  it,  he  is  authorized  to  provide  material  by  oial  oonSa^Sa 
pswihtie  in  open  market  or  bv  special  contract  for  the  fabrication 
thneof^  and  to  carry  on  the  work  by  dajs*  work  or  otherwise,  as  it  may 
»aa  to  him  expedient.    This  appropriation  shall  be  charged  against 
the  revenues  i^plicable  to  the  ezx>ense8of  carrying  on  the  government 
•f  the  District  of  Cdlnmbia,  so  that  one-half  wul  be  paid  from  the 
TtMssij  of  Uie  United  States  and  the  other  half  from  moneys  derived 
tnm  taxation  in  the  District 

•  •  •  •  « 

To  reimburse  and  pay  the  sum  of  twelve  thousand  four  hundred  and  t>j^  '  •  •  o  a  r  i 
twelve  dollars  to  eaon  of  the  following  named  companies,  to- wit :  The    Be-imbarse- 
CUesgo  and  Atchison  Bridge  Com]>any,  the  Kansas  City,  Saint  Joseph  ment  for  protect- 
ftad  CoQiieil  Blnffo  Railroad  Company,  the  Hannibal  and  Saint  Joseph  inff  shores  at 
Baihoad  Company,  the  Chicago,  Rock  Island  and  Pacific  RaUroad  ^inthrop.  Mo. 
Co^iany,  and  the  Atchison.  Topeka  and  Santa  Fe  Railroad  Company, 
for  BMmeys  expended  by  said  companies  in  the  construotiou  of  works 
St  Winthrop,  Missouri,  for  the  protection  of  the  shores  of  the  Missouri 
River  and  necessary  to  preserve  navigation  at  said  point ;  in  all,  sixty- 
two  thousand  and  sixty  dollars. 

•  •  •  •  « 

TXLBGRAPH    TO-  CONNBCT  THE    CaPITOL  WITH   THE    DEPARTMENTS  ^^  ^*^^^™P^'    ^' 

AED  GoyEBNMKMT  PRumNO  OFFICE :  To  pay  the  Standard  Under-    standard   Un- 
KnHmd  Cable  Compaov,  of  Pittsburgh,  Pennsylvania,   in  full,  for  derground  Cable 
Qndersroand  electric  cables  laid  in  the  city  of  Washington,  District  of  Ccmipany. 
Cdombia,  in  October,  eighteen  hundred  and  eighty-three,  connecting  cablY™*nnectinK 
<W  Capitol,  Executive  Mansion,  State,  War,  and  Navy  Departments,  Capitol,  Depa^^ 
sad  other  Government  offices,  and  the  Smithsonian  Institution,  under  meDts,  and  Gov- 
*«iii8  of  permit  of  War  Department,  dated  October  third,  eighteen  f"*^*    ^^'"*' 
todied  and  eigbtv-three,  approved  October  ninth^  eighteen  hundred  ™«^^™<^- 
ttd  eigh^-tbre^  by  H.  Q,  Wright,  Chief  of  Engineers,  or  other  au- 
thoriw,  e{aven  thousand  dollars,  which  said  sum  shall  be  in  full  pay- 
■MBt  for  the  pnrohase  of  said  cables  and  for  all  demands  or  equities  of 
iiid  StaadMa  Underground  Cable  Cfompany  against  the  Government 
^  andergroond  electric  cables  laid  as  aforesaid  in  the  District  of  Co- 
loaVia. 

•  •  •  •  • 

Approved,  March  2, 1889. 


CHAP. 


March  2,  1888. 


411.-. An  act  making  appropriations  for  sundry  civil  expenses  of  the  Gov.  -,  i  "JJ"  ^'  *SSX* 
at  for  tb«  llacal  year  ending  Jnne  thirtieth,  eighteen  hundred  and  ninety,  iSTnS'tfS'ont 
v  Inr  othar  porpoae*.  wh,  ww,  ir.u,  jf/i. 

^B€  H  caaetsd  bg  the  Semite  and  Hou$e  of  Repreientativet  of  the  United  „  .  .  . , 
«€(«  of  Ameriea  in  Omgrm  askembled,  That  the  foUowing  sums  be,  ex^S  StotoI 
^  the  same  are  hereby,  appropriated  for  the  objects  hereinafter  ex-  prlations. 
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pressed  for  the  fiscal  year  euding  Jane  thirtieth,  eighteen  handled  and 
ninety,  namely: 

*  *  •  fc  • 

Bnildingt   and  BUILDINGS  AND  GROUNDS  IN  AND  ABOUND  WASHINGTON, 

monds,  w  a  a  h- 

fmprovemeii  t     ^^^  ^^^  improvement  and  care  of  pabltc  gronnds  as  follows: 
and  care.  For  improvement  of  grounds  north  of  Exeoative  Mansion,  two  thoo- 

sand  five  hundred  dollars. 

For  improvement  and  maintenance  of  grounds  sontfa  of  the  Exec- 
utive Mansion,  four  thousand  dollars. 

For  ordinary  care  of  green-houses  and  nursery,  two  thousand  dollars. 

For  ordinary  care  of  Lafayette  Square,  one  thousand  dollars. 

For  ordinary  care  of  Franklin  Square,  one  thousand  dollars. 

For  care  and  improvement  of  Monument  Gronnds,  A^re  thousand 
dollars. 

For  continuing  improvement  of  reservation  numbered  seventeen  and 
.  site  of  old  canal  northwest  of  same,  ten  thousand  dollars:  Pfovidtd^ 

Froviio.  That  no  part  thereof  shall  be  expended  upon  other  than  property  be- 

longing to  the  United  States. 

For  construction  and  repair  of  post-and- chain  fences,  and  construct- 
ing stone  coping  around  reservations,  one  thousand  five  hundred 
dollars. 

For  manure,  and  hauling  the  same,  five  thousand  dollars. 

For  painting  watchmen's  lodges,  iron  fences,  vases,  lamps,  and  lamp- 
posts, seven  hundred  and  fifty  dollars. 

For  purchase  and  repair  of  seats,  one  thousand  dollars. 

For  purchase  and  repair  of  tools,  two  thousand  dollars. 

For  trees,  tree  and  plant  s^kes,  labels,  lime,  whitewashing,  and 
stock  for  nursery,  three  thousand  dollars. 

For  removing  snow  and  ice.  one  thousand  two  hundred  dollars. 

For  flower-pots,  twine,  baskets,  wire,  splints,  moss,  and  lycopodinm, 
one  thousand  dollars. 

For  care,  construction,  and  repair  of  fountains,  one  thoosand  fixe 
hundred  dollars. 

For  abating  nuisances,  five  hundred  dollars. 

For  improvement,  care,  and  maintenance  of  various  reservations, 
twelve  thousand  dollars. 

For  improvement,  maintenance,  and  care  of  Smithsonian  Groundf. 
including  construction  of  asphalt  roads  and  paths,  eight  thousand 
dollars. 

For  improvement,  care,  and  maintenance  of  Judiciary  Square,  in- 
cluding grounds  around  the  Pension  Building  and  asphalt  roads  and 
walks  leading  to  Pension  Building^  five  thousand  dollars. 
Concrete  pave     That  under  appropriations  herein  contained  no  contract  shall  be 
°  made  for  making  or  repairing  concrete  or  asphalt  pavements  in  Wash- 

ington City  at  a  higher  price  than  two  dollars  per  square  yard  for  a 
quality  equal  to  the  best  laid  in  the  District  of  Columbia  prior  to  July 
first,  eighteen  hundred  and  eighty-six,  and  with  same  depth  of  base. 

EXBCUTIYB  MANSION. 

Executive     For  care,  repair,  repainting,  and  refurnishing  the  Executive  Man- 
Mansion.  8ion,  sixteen  thousand  dollars,  to  be  expended  by  contract  or  other- 
wise, as  the  President  may  determine. 
KepairA.    fael,     For  fuel  for  the  Executive  Mansion,  greenhouses,  and  stables,  three 
»tc.  tiioiif*and  dollars. 

For  care  and  necessary  repair  of  greenhouses,  five  thousand  doUars. 

Ligbting  Ex-       LIGHTING  THE  EXFXUTIVE    MANSION  AND  PUBLIC    GROUNDS:    For 

ecutive  Manftion  gaa,  pay  of  lamp-lighters,  gas-fitters,  and  laborers;  purchase,  erection, 
gronuda. "        ^  and  repair  of  lamps  and  lamp-posts;  purchase  of  matches,  and  for 

repairs  of  all  kinds;  fuel  and  lights  for  office,  office  stables,  watch- 
men's lodges,  and  for  the  greenhouses  at  the  nursery,  fourteen  thoo- 
^oM*o.  gau(i  dollars:  Provided^  That  for  each  six-foot  burner  not  connected 

prlce%er  lamp *"  ^^*^  *  meter  in  the  lamps  on  the  public  ^unds  no  more  than  twenty 

dollars  shall  be  paid  per  lamp  for  gas,  including  lighting,  cleaning, 
and  keeping  in  repair  the  lamps,  under  any  expenditure  provided  for 
in  this  act ;  and  said  lamps  shall  bum  not  less  than  two  tnousand  six 
hundred  hours  per  annum ;  and  authority  is  hereby  given  to  substitote 
other  illuminating  material  for  the  same  or  less  price,  and  to  use  so 
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BsA  of  the  Sam  hereby  appropriated  as  may  be  necessary  for  that 

fir  erecting  seven  iron  posts,  each  twenty-five  feet  high,  and  con-    Sleetrio  li^ht- 
Bseting  them  with  nndergroond  wires  for  electric  lights,  one  thousand  ^* 
dolhffs. 

For  ekotrie  lights  for  three  handred  and  sixty-five  nights,  fix>m  seVen 
ports,  at  forty  cents  per  night,  one  thousand  and  twenty-two  dollars. 

SiPAUi  or  Watkr  Pipes  :  For  repairing  and  extending  water-pi pes«    Water-pipe ■, 
pQiehase  of  apnaratne  to  clean  them,  purchase  of  hose,  and  cleaning  «^* 
tbe  springa  and  repairing  and  renewing^  the  pipes  of  the  same  that 
•opplj  the  Capitol,  the  Executive  Mansion,  and  the  building  for  the 
Sute,  War,  and  Navy  Departments,  two  thousand  five  hundred  dol- 

TXLEGEAPH  TO    CONNECT   THE  CaPITOL    WITH  THE    DEPARTMENTS     Government 

AHD  Government  Printing  Office  :  For  care  and  repair  of  exist-  ♦•'•k™P"- 
reglines.  one  thousand  two  hundred  and  fifty  dollars. 

WASHINGTON  Monument:   For  the  care  and  maintenance  of  the    ^Mhington 
Washington  Monument  and  the  operation  of  the  elevator  and  machin-    car«l^m»in. 
Gj  eonnected  therewith,  namely :  For  one  custodian,  at  one  hundred  tenanoe. 
dollare  per  month ;  one  steam  engineer  at  eighty  dollars  per  month ; 
one  assistant  steam  engineer,  at  sixty  dollars  per  month ;  one  fireman, 
«t  fifty  dollars  per  month ;  one  aastsiant  fireman,  at  forty-five  dollars 
per  month;  one  conductor  of  elevator  car,  at  seventy-five  dollars  per 
month ;  one  attend»nt  on  floor,  at  forty-five  dollars  per  month ;  one 
attendant  at  top,  at  forty-five  dollars  per  month :  three  nieht  and  day 
watchmen,  at  sixty  dollars  each  per  month ;  in  all,  eight  thousand  one    Expenses, 
hiodred  and  sixty  dollars. 

For  fuel,  lights,  oil,  waste,  packing,  tools,  matches,  paints,  brushes, 
blooms  lanterns,  rope,  nails,  screws,  lead,  electric  lights,  heating  ap- 
paratus, oil  stoves  for  elevator  car  and  upper  and  lower  floor,  repairs 
to  encines,  boilers,  dynamos,  elevator,  and  repairs  of  all  kinds  con- 
nected with  the  monument  and  machinery,  and  purchase  of  all  nec- 
essary articles  for  maintaining  the  monument,  machinery,  elevator, 
and  electric  light  plant  in  good  order,  two  thousand  three  hundred 
and  forty  dollars  to  be  expended  under  the  direction  of  the  Secretary 
of  War. 

•  «  •  •  • 

BCIIJ>ING  FOR  THE  UBRART  OF  CONGRESS.  Library  Build- 

ing. 
For  the  building  for  the  Library  of  Congiv*ss,  as  authorized  by  the    Expensee  of 
randry  civil  appropriation  act  approved  October  second,  eighteen  hun-  bnildmg. 
dred  and  eighty-eight,  except  as  nerein  modified,  and  for  each  and  every    Laws,  ist  sess. 
pcrpote  connected  therewith,  five  hundred  thousand  dollars.    And  said  50th Cong.,  p.523. 
baildiiig  shall  be  constructed  in  accordance  with  the  plans  marked  ^    .  i 

"D,"  submitted  by  the  Chief  of  Engineers  with  his  annual  report  to    ^l*"»  adopted. 
Congress,  being  Miscellaneous  Document  Number  Twelve,  Fiftietn  Con- 
gress, seeond  session,  and  at  a  total  cost  therefor  not  exceeding  five     tijqi*  ^f  r^t 
million  five  hundred  thousand  dollars  exclusive  of  appropriations  here- 
tofore made,  and  no  changes  or  modifications  shall  be  made  that  will 
increase  the  cost  above  the  limitation  herein  prescribed:   Providedy     p^^^ 
Tbat  contracts  may  be  entered  into  for  all  the  stone  required  for  the    f'"*"'***'- 
exterior  walls  of  said  building  *to  be  paid  for  as  appropriations  n^ay^j^^**®  *'""* 
trom  time  to  time  be  made  by  law. 

•  •  #  •  • 

PboTECTION  AND  IMPROVEMENT  OF  T5E  YELLOWSTONE  NATIONAL     Yellowstone 

Pakk  :  For  the  construction  and  improvement  of  suitable  roads  and  Park, 
bridges  within  the  Park,  under  the  supervision  and  direction  of  an 
engineer  ofBcer  detailed  by  the  Secretary  of  War  for  that  purpose, 
fifty  thousand  dollars. 

•  »  •  •  • 

Monuments  or  Tablets  at  Getttsburop  :  That  the  appropriation    M  o  n  n  m  ents, 
of  fifteen  thousand  dollars,  made  by  the  act  approved  March  third,  ^^' 
eigbteen  hundred  and  eighty  seven,  for  the  erection  of  monnments  or 
BMoorial  tablets  for  the  proper  marking  of  the  position  of  each  of  tbe 
comioands  of  the  regular  Army  engaged  at  Oettysborffh,  be,  and  the    Qettysborgh 
nine  is  hereby,  made  available  for  tne  purchase  of  land  upon  which  to    yoi.  24,  p.  S35, 
erect  the  monuments  and  tablets,  for  the  purchase  of  land  for  drive-    purchase  of 
vsys  to  connect  the  moauments,  and  for  the  construction  and  repair  of  land, 
the  same. 
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WftT  mftiM  War  maps  :  For  reprintiDg  war  maps,  five  thoosand  doUais. 

ar  maps.  SURVBT  OF  NORTHERN  AND  NORTHWESTERN  ULKES :  For  printing  and 

Hnrrey,  lake*,   iggujug  charts  for  use  of  navif^ators,  and  electrotyping  platee  for  cnart- 
prJDting,  two  thousand  dollars. 

For  surveys,  additions  to  and  correcting  engraved  plates,  five  thou- 
sand dollars. 

TnuiSDOrtiBff         TRANSPORTATION  OF  REPORTS  AND  MAPS  TO  FOREIGN  COUNTRIES: 

reports,  etc         ^^^  ^^^  transportation  of  reports  and  maps  to  foreign  countries^  through 

the  Smithsonian  Institution,  one  hundred  dollars. 

•  •  •  •  • 

New    York     HARBOR  OF  NEW  YoRK:  For  expenses  in  preventing  ob«tructiv« 
Harbor.  ^^^  irvjurions  deposits  in  the  harbor  and  adjacent  waters  of  New  York 

Preventhig  ob- City,  including  sixty  thousand  dollars  for  the  purchase  or  oonstroc- 
stnictions,  etc.    tion  of  a  vessel,  ninety-four  thousand  and  seventv  dollars. 

Fortress  Hon-     ^^'  ^^®  construction  of  an  iron  bridge  over  Mill  Creek,  between  the 
roe.  military  reservation  of  Fortress  Monroe  and  Elisabeth  City  County, 

Bridge   across  Virginia,  twenty  thousand  dollars,  to  be  expended  under  the  direction 
Mill  Creek.         of  the  Secretary  of  War. 

Surveys  for  Deep- Water  Harbor,  Gulf  of  Mexico:  The  Sec- 

ico  *  retary  of  War  is  hereby  authorized  and  directed  to  appoint  a  board  ef 

Survey   for  wthree  engineer  officers  of  the  United  States  Army^  whose  duty  it  shtU 

deep-water  har^  be  to  make  a  careful  and  critical  examination  oi  the  northwest  coast 

^^'  of  the  Qulf  of  Mexico,  west  of  ninety- three  degrees  and  thirty  minutes 

west  longitude,  and  report  as  to  the  most  eligible  point  or  points  for  a 
deep  haroor,  to  be  of  ample  depth,  width,  and  capacity  to  accommo- 
date the  largest  ooean-gomg  vessels  and  the  commercial  and  naval  ne- 
cessities of  the  country,  which  can  be  secured  and  maintained  m  the 
p^^^  shortest  time  and  at  the  least  cost :  Pravidedf  That  this  action  shall  not 

Other  work  not  ^  construed  to  imply  a  cassation  of  work  on  other  points  on  the  Golf 
to  oesse.  coast,  the  improvement  of  which  is  deemed  necessary  for  oommercisl 

or  naval  purposes.    And  the  board  of  engineers  shall  report  the  result 
of  its  investigations  to  the  Secretan^  of  War  as  soon  as  practicable. 
ExDensea  '^^  ^^  ^^®  expenses  of  said  board,  two  thousand  dollars,  or  so  much 

^^  thereof  as  may  be  necessary. 

•  •  •  •  • 

Approved,  March  2, 1889. 


March  2,  1889.  CHAP.  417.— An  aot  granting  right  of  way  and  other  privileges  to  the  Haaptfla 
Vol.  25,  p.  1011.         and  Old  Point  Railway  Company. 

--  —  0- »■      .1  11 

Be  it  enacted  by  the  Senate  and  House  of  Bepreeeniativee  of  the  Unitei 
Hampton  and  States  of  America  in  Congrese  aeeembled,  That  the  Hampton  and  Old 
way  Comnan  V  ^^^^^  Eailway  Company,  a  corporation  chartered  by  the  general  as- 
gnuDted  right  oT  ^smbly  of  Virginia  by  act  approved  February  twentjr-fourth,  eighteen 
way  throagh  hundred  and  eighty-eight,  and  thereby  empowered  in  coustructing  a 
?  V  ®  ^5  ^^  *  railroad  from  the  town  of  Hampton  to  Old  Point  Comfort,  to  build  and 
Monm  v^**  operate  the  same,  by  and  with  the  consent  of  the  Congress  of  the  United 

States,  over  any  lands  heretofore  ceded  by  the  State  of  Virginia  to  the 
Unitea  States,  be,  and  it  is  hereby,  authorise  to  construct  and  oper^ 
ate  a  street  xailway  over  and  through  the  land  ceded  by  Virginia  to 
the  United  States  at  or  near  Fortress  Monroe,  from  Old  Point  Comfort 
to  the  National  Home  for  Disabled  Volunteer  Soldiers,  and  to  Hamp- 
ton Institute,  Viijgdnia,  and  right  of  way  for  said  purpose  is  hereby 
granted  to  the  said  coxporation,  sut^ect  to  the  following  provisions : 
Location.  Fiist.  Said  railroad  shall  cross  Mill  Creek  upon  a  ondge  distinct 

from  the  existing  bridge  owned  by  the  United  States  or  upon  such 
Bridge.  bridge  additional  to  and  united  to  the  existing  bridge  as  may  be  ap- 

proved by  the  Secretaiy  of  War.  It  shall  follow  the  water  line  of 
Hampton  Roads  along  the  western  side  of  the  land  ceded  to  the  United 
States  by  Virginia,  terminating  at  some  point  north  of  the  Quarter- 
master's Pier,  or  near  to  and  on  the  west  of  the  highway  nearly  oppo- 
site the  main  entrance  to  Fortress  Monroe. 
A  ai  f     '^(^^^^d*  ^^  much  of  said  road  as  may  be  upon  said  lands  ceded  sa 

8  e  cretATyot^^'^^^^^^^^  shall  be  constructed  upon  such  plans  and  dimensions  as  may 
War.  be  approved  by  the  Secretary  of  War. 
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iliird.  The  iiianner  and  times  of  ninniDg  cars  of  said  road  shall  be    Rnlcs  for  nrn* 
sabj«ct  to  such  special  orders  or  general  reffulations  as  the  Secretary  nln;:  cars,  eto. 
of  W»r  may  deem  necessary  to  the  good  order  and  the  military  uses  of 
the  military  post  and  cede<t  lands. 

Foartb.  Charges  for  the  transportation  of  any  inmate,  officer,  or  em-    Charges. 
ployee  of  the  Soldi^^  Home  or  Hampton  Institnte,  or  any  enlisted 
man  or  oiTilian  employee  of  the  military  force  at  Fortress  Monroe  over 
the  entire  line  of  said  road  shall  not  exceed  ten  cents. 

Fifth.  The  priyileges  hereby  granted  mayat  any  time  be  rescinded  Revocable. 
or  suspended  by  order  of  the  Secretary  of  War,  and  said  corporation 
shall  at  any  time,  when  so  ordered  by  the  Secretary  of  War,  remove 
its  rails  and  all  other  fixtures  and  appurtenances  at  its  own  expense 
and  coet  and  withont  any  claim  of  anv  kind  whatever  tor  any  loss, 
damage,  or  compensation  of  any  kind  from  the  United  States. 

Sixih.  The  erants  and  privileges  mentioned  in  this  act  shall  be  de*  Commenceinont 
termined  and  become  void  unless  the  said  road  shall  be  completed  and  and  oompletion. 
pat  in  operation  within  said  ceded  lands  within  two  years  from  the 
passage  of  this  act. 

Ssc  2.  That  this  act  shall  be  subject  to  alteration,  amendment,  or 
repeal  at  any  time  at  thepleasure  of  Congress.  Amen dment* 

Approved,  March  2, 1S89.  etc. 


RESOLUTION. 

nio.  6.]    Joint  rerolntion  making  an  appropriation  for  payment  to  the  legal  repre-  February  14,1889. 
■entatiTes  of  Jamea  B.  Eads.  VoL25.p.l3te. 

Bem>l9ed  by  the  Senate,  and  Hou9e  of  Representativea  of  the  United State$ 
efAtm^-ica  in  Congrtee  aesembled,  That  there  be,  and  hereby  is,  appro-    Jwnes  b.  jsaos, 
priated,  oat  of  any  money  in  the  Treasury  not  otherwise  appropriated, 
the  sum  of  five  hnndred  thousand  dollars,  to  enable  the  Secretary  of 
War  to  pay  to  the  legal  representatives  of  James  B.  Eads  half  the  sum    ^i*^™®?^^!;;?: 
of  one  million  dollars  retained  by  the  United  States  under  the  act  of  |"^/®P"^"^ 
March  third,  eighteen  handred  and  seventy -five,  to  be  paid  on  the  ex- 
piration of  ten  years'  maintenance  of  the  channel  the  maximum  depth    VoL  18,  p.  46S. 
and  width  as  required  by  said  act  of  March  third,  eighteen  hundred 
and  seventy -five  and  subsequent  acts. 

Approved,  February  14, 1889 
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APPENDIX  No.  I. 


SEA-WALL.  AT  DAVID'S  ISLAND,  NEW  YORK  HARBOR-SEA- WALL  AT  GOV- 

ERNOR'S  ISLAND.  NEW  YORK  HARBOR. 


RBPOBT  OF  COLONEL  DAVID  C.  HOUSTON,  CORPS  OF  ENGINEERS,  OFFI- 
CER IJN"  CHARGE,  FOR  THE  FISCAL  TEAR  ENDING  JUNE  30,  1889. 

IMPBOYEMENTS. 

a.  Sea-wall  at  David's  Island,  New  York  Harbor. 

b.  Sea-wall  at  Governor's  Island,  New  York  Harbor. 


Engineer's  Office,  U.  S.  Army, 

New  York,  July  13,  1889. 

Oeitbbal  :  I  have  the  honor  to  transmit  herewith  •  •  ,  •  annual 
reports  for  sea-walls  at  Governor's  and  David's  islands,  Ne^  York 
Harbor. 

Very  respectftilly,  your  obedient  servant, 

D.  C.  Houston, 

Colonel  of  Engineers. 

The  Chdbf  op  Engineers,  TT.  S.  A. 

467 
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Z  A. 

SEA-WALL  AT  DAVID'S  ISLAND,  NEW  YORK  HARBOR. 

This  island,  which  is  occapied  by  the  recruiting  service  of  the  Army, 
lies  at  the  head  of  Long  Island  Sound  and  about  opposite  New  Bochelle, 
K.  Y.  In  1883,  upon  recommendation  of  the  depot  surgeon,  an  esti- 
mate for  the  sea-wall  was  transmitted  to  Congress,  papers  concerning 
which  were  printed  in  Ilouse  Ex.  Doc.  No.  205,  Forty-eighth  Congress, 
second  session.  This  recommendation  was  renewed  in  1884.  The  ob- 
ject  stated  in  the  first  recommendation  was  to  prevent  the  collection  of 
garbage  and  refuse  matter  upon  the  shores ;  the  second  recommenda- 
tion stated  as  an  additional  and  important  object  the  preservation  of 
a  fresh-water  pond  irom  overflow  of  the  sea  at  high  tide,  the  water  of 
the  pond  being  a  reservoir  from  which  the  cisterns  of  the  island  were 
filled  during  dry  seasons.  An  additional  object  is  the  reclamation  of  a 
rather  important  tract  of  land  lying  back  of  the  proposed  wall. 

A  revised  estimate  presented  in  1886  placed  the  cost  as  follows: 

1.000  linear 'feet  of  wall,  at  $35  per  foot $35,000 

40,000  cabic  yards  earth  embankment,  at  30  ceut«  per  cubio  yard 12, 000 

Total 47,000 

The  plan  was  to  build  the  wall  of  masonry  and  to  carry  it  to  12  feet 
above  mean  low- water  level.    The  mean  rise  of  tide  is  7.3  feet. 

OPBBATIONS  DURING  THE  FISCAL  YEAU  ENDING  JUNE  30,  1889. 

From  the  appropriation  made  by  Congress  for  sea-walls  and  embank- 
ments, approved  September  22,  1888,  allotment  was  made  of  $35,000 
for  the  sea-wall  and  1 12,000  for  the  earth  embankment.     . 

As  the  stringent  regulations  now  being  enforced  in  relation  to  the 
dumping  of  garbage  in  the  harbor  of  New  York  and  adjacent  waters 
will  prevent  such  garbage  becoming  a  source  of  nuisance  and  possible 
ill-health,  a  vertical  wall  seemed  no  longer  necessary,  and  with  approval 
of  the  Chief  of  Engineers  the  design  of  the  wall  was  modified  to  a  wall 
of  riprap,  with  outer  slope  of  I  on  2  and  inner  slope  of  ]  on  1,  rising 
to  10  feet  above  low  water,  the  whole  to  be  capped  with  dimension 
scones  2  feet  thick,  making  the  top  of  the  wall  0  feet  wide.  This  plan 
was  recommended  as  being  more  economical  and  equally  efficient. 

After  duly  advertising  and  receiving  proposals,  a  contract  dated  April 
13, 18>9,  was  entered  into  with  John  Sheehan,  of  New  Eochelle,  N.  Y., 
for  constructing  the  wall  as  designed,  at  the  rate  of  $1.50  per  gross  ton 
for  riprap  stone  delivered  and  properly  placed,  and  rate  of  $7  per  linear 
foot  for  the  capping  stone.  Work  under  this  contract  was  began  May 
4,  1889,  and  up  to  the  close  of  the  fiscal  year  4,046  tons  of  riprap  had 
been  placed  in  the  wall,  building  up  747  linear  feet  of  it  to  ditterent 
stages  of  completion.  The  length  of  the  completed  wall  will  be  about 
980  feet. 

Proposals  for  the  embankment  behind  the  wall  were  advertised  for 
and  optoed  May  16,  1889,  and  under  date  of  June  1,  1889,  a  contract 
was  entered  into  with  John  Sheehan  for  furnishing  and  placing  about 
35,000  cubic  yards  of  filling  in  the  embankment  at  the  rate  of  40  cents 
per  cubic  yard.  Work  wasbegun  June  26,  and  625  yards  of  embank- 
ment were  placed  during  the  fiscal  year. 

The  available  funds  will  be  sufficient  to  complete  the  work  under  these 
contracts. 
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JWrod  o/  pnpoHtU  for  oonatrmeiiom  of  sea-wall  at  DavUPs  Island^  New  York  Hathot, 
opmed  March  '2S,  1HH9,  hi/  Lieut,  CoL  D.  C.  Hotfton,  Corp%  of  Enffinetrs. 


Rate  per 

B& 

Names  of  t>iddc!rs. 

Bate  per  ton 

for  riprap 

(9,050  tons). 

linear  foot 
for  capping 

stone 
(960  1inew 

AnMnmt 
ofbid. 

feet). 
$10.90 

1 

John  T.  Rowland,  Jersey  City, 

♦1.871 

$27,660.75 

Greenwich  or  New  York 

N.J. 

for  riprap.  Greenwich 
for  capping    or  stone 

equally  aa  good. 

1    ^  A  E.&  Belden.  Bocky  HUl 

Conn. 
3    WaUainH.  Morton,  N«w  York 

1.65 

7.05 

21.660.60 

Brown  stone. 

2.10 

0.00 

25,473.00 

Hard  and  durable  stone. 

'     City. 

4  1  Jokn  a  Howell,  New  York  City, 
•ft  '  John  SbMbui,  New  RocheUe .. 

2.50 

10  00 

32.425.00 

Kind  of  stone  not  stat«*d. 

1.50 

7.00 

20.435.00 

Lowest   bid   Greenwich 

3f.Y. 

granite. 

f    Prancia  H.  Smith,  Kew  York 

1.79 

7.92 

23,96L10 

Sandy  Hill  stone  for  cap- 

dty. 

1 

p'ni,  Kew  York,  or 
Connecticut  Biver  for 
riprap;  xrrbal. 

7    AoffOfttine  H.    Newton, New 

1.50 

10.80 

24,702.00 

liMine  firanito  for   cap* 

York  City. 

pinjr.  New  York  stone 
fur  riprap. 

1 

*  Entered  into  oontrrct  April  18, 1889;  in  progress. 
Sots. — Amount  availalde  for  euntract,  $80,000. 

AUtraet  of  propo$ah  for  emhankmemi  at  David's  Island  sea-traVy  Xew  1'  rk  Harbor^ 
opened  May  16,  1889,  6y  Lieut.  Col.  D.  C  Houston,  Corps  of  Engineers. 


50. 


Names  of  bidders. 


Rate  per 
I    cubic  vard 

(35,000 
'  cubic  \ards). 


Amount 
ofbid. 


Remarks. 


Cents. 


1  Ctancimino'a  Towinc  and  Transportation  Company, 

New  York  Ci»T. 

2  Francis  H.  8mit fa.  New  York  City 

*)    Jobn  Sheehan,  New  Rocbelle,  N.  Y 


42i 

54 
40 


$14,875  , 

18.000  I 

14,  OOO  '  Lowest  bid. 


*  Entered  into  contract  June  1,  1F89;  in  progress. 
KoTE.*Amoant  available  for  oontract  work,  $10,000. 


I  B. 

SEA-WALL  AT  GOVERNOR'S  ISLAND,  NEW  YORK  HARBOR. 

The  shores  of  this  island  were  frequently  covered  with  oflfal  and  gar- 
bage, which,  drifting  up  at  high  water  and  decaying  in  the  sun  as  the 
tide  fell,  were  (in  summer)  a  source  of  constant  danger  to  the  health  of 
the  garrison.  In  1865  a  project  was  adopted  providing  for  enclosing 
the  entire  island  by  a  masonry  sea-wall,  to  be  built  at  or  near  low- water 
line,  in  order  to  prevent  the  lodging  of  such  refuse  matter. 

Under  an  allotment  made  in  1805,  700  linear  feet  of  masonry  wall 
were  built  on  the  southwest  side  of  this  island  in  1866 ;  and  under 
other  smaller  allotments,  399  linear  feet  were  built,  making  a  total  of 

1,099  feet.  ,  „         ,     i 

This  was  subsequently  extended  as  a  temporary  dry  wall  nearly  along 
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high-water  mark  to  Oastle  William,  covering  the  entire  sonthwest  side 
of  the  island.  By  the  act  approved  Augast  7, 1882,  $39,000  were  ap- 
propriated ''for  completing  a  sea-wall  already  commenced  on  the  sonth- 
west side  of  Governor's  Island,  New  York  Harbor,  and  constrncting  a 
sea-wall  on  its  sontheastern  portion." 

Under  this  appropriation  and  one  of  $15,000  made  in  the  sundry 
civil  bill,  approved  March  3, 1883,  the  wall  was  extended  206  feet  along 
the  south  side  of  the  island  and  1,502^  feet  along  the  east  side  to  the 
coal  wharves.  From  this  point  the  island  is  inclosed  by  wharf-fronts 
and  by  the  '^ordnance  wall,"  extending  around  the  northeast  side  and 
along  the  northwest  side  to  within  about  1,075  feet  firom  the  engineer 
wha^  and  the  Oastle  Williams  wall. 

In  1884,  anallotment  of  $500  was  made  for  completing  the  filling  and 
grading  behind  the  east  wall,  left  unfinished  on  account  of  exhaustion 
of  funds. 

Under  the  appropriation  of  September  22, 1888,  $50,000  was  made 
available  for  this  work,  and  after  duly  advertising  proposals  were 
opened  March  11, 1889,  and  a  contract  dated  April  4, 1889,  was  entered 
into  with  Francis  H.  Smith,  of  New  York  Gity,  to  construct  a  masonry 
wall  on  the  north  shore  of  the  island  from  the  existing  ordnance  wall 
to  the  Castle  Williams  wall,  a  distance  of  about  1,075  feet,  at  a  rate  of 
$14.70  per  cubic  yard  of  concrete  foundation,  $15  per  cubic  yard  of  wall, 
and  25  cents  per  pound  for  dowels,  if  required. 

The  wall  is  to  consist  of  a  concrete  foundation  to  a  height  of  four- tenths 
of  a  foot  above  mean  low  water,  the  depth  of  the  foundation,  being  deter- 
mined by  the  character  of  the  bottom,  varies  from  1  to  8  feet.  Above 
the  foundation  is  a  wall  of  cut  stone,  backed  with  concrete,  10  feet  hi^ 

Preliminary  work,  consisting  of  the  erection  of  derricks,  tool-house, 
sleeping  quarters  for  men,  etc.,  was  commenced  by  the  contractor  April 
2,  1887. 

Substantial  sheet-piling  of  3-inch  spruce  plank,  supported  by  round 
piles  and  stringers,  was  driven  for  a  distance  of  137  feet  on  the  rear 
line  of  the  wall,  and  141  feet  in  front  of  the  wall,  just  east  of  the 
engineer  wharf.  A  clam-shell  dredge,  and  a  10-inch  wrecking  pump, 
were  employed  in  excavating  between  this  sheet- piling. 

A  number  of  large  bowlders  were  removed  from  the  line  of  the  wall 
by  blasting. 

The  work  of  construction  of  the  sea-wall  was  begun  the  1st  of  May 
at  the  end  nearest  Oastle  Williams  and  is  still  in  progress. 

To  June  30,  338  cubic  yards  of  concrete  foundation  were  put  in,  and 
277  cubic  yards  of  cut-stone  wall  were  laid.  The  foundation  was  com- 
pleted a  distance  o£261  feet  from  the  Oastle  Williams  wall,  and  the  cat- 
stone  wall  for  a  distance  of  180  feet,  some  of  the  lower  courses  being 
laid  for  a  further  distance  of  50  feet. 

A  ^eihle  cement-testing  machine  was  purchased,  and  numerous  tests 
have  been  made  of  the  cement  used  in  construction  of  the  sea-wall  and 
also  of  cement  for  work  on  the  mining  casemate  at  Fort  Wadsworth. 
Three  hundred  and  fifty-eight  briquettes  were  broken  in  testing  nine 
different  brands  of  cement. 

Bids  for  placing  filling  back  of  the  sea-wall  were  opened  May  16, 1889, 
and  the  contract  awarded  to  Michael  Donnelly,  of  Brooklyn,  K.  Y.  Ko 
work  has  as  yet'  been  done  under  this  contract,  but  the  contractor  is 
about  to  commence  work. 

In  order  to  complete  the  project  adopted  in  1865  for  inclosing  the 
entire  island,  there  is  yet  to  be  built,  in  addition  to  the  work  provided 
for  under  existing  contracts,  about  1,500  feet  of  sea-wall  south  and  east 
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froBi  Castle  Williams  wall, near  low- water  line,  to  connect  with  the  wall 
boilt  in  1866.  This  part  of  the  island  is  now  partially  protected  by  a 
diy-stone  wall  near  high-water  line  which,  however,  does  not  keep  refuse 
him  lodging  on  the  ^ach,  nor  prevent  the  caving  of  the  bank  behind 
it ;  it  shoQld  be  replaced  by  a  masonry  wall,  as  designed. 

The  cost  of  this  sea-wall  is  estimated  at  $50,000,  which  sum  could  be 
profitably  exi)endedin  its  constmction  daring  the  next  fiscal  year. 

ew  Tork  Har- 
ngineert. 


mttud  of  propo$al9  for  construeH&m  of  oea-waU  on  Oovemor^$  J$landf  Ken 
hoTy  opemod  March  11,  1689,  hy  Lieut.  Col,  D,  C.  HouBton,  Corps  of  Engi 


1 

1 

F^mndatfoD^ 

WaU- 

Iron 

V«.        XuM«  of  bidden. 

rate  per 
enbio  yard 

ratepw 
cabicyard 

viaiupa 
aod 

Amount 
nf  hid 

Bemarks. 

1 

1 

(376  tmbic 
yarda). 

(1,450  cubic 
yarda). 

(rate  per 
pound). 

m\ 

Tr^tOm  H.  Snfth,  New 

♦14.70 

016.00 

00.25 

027, 202. 50 

Lowest  bid.  Blue  dol- 

T«*kCltr. 
Wm.  H.  Mohhzop  A  Ca, 
N«vLoD4<m,  Ceaui. 

8.00 

22.00 

.35 

34,900.00 

omite. 
Granite. 

J«ih»  X.  Bowlaad,  Jer* 

8.87 

22.97 

.75 

80.632.75 

Kind   of  atone  not 

MjCtty.N.J. 

Atated. 

J<^  DomMiwi.  Brook- 

e.47| 

22.00 

.05 

84,828.18 

Verbal.    Granite. 

J«h»   Sbeehaii,   New 

10.00 

20LOO 

.80 

41,450.00 

Green  wicb  granite. 

Di  HewyOnm,  BmIob, 

&00 

20.90 

.19 

88,800.75 

Maine   aranite.      No 

gnarantom. 
Kind  of  stone  not 

Herbert  Stowvd,  N«w 

9L00 

19.06 

.26 

81,041.00 

T«rkCttx. 
OiffBril  Bradley  aad  An- 
drawVnMinn  New 

10.00 

26.60 

.04 

42,97&00 

stated 
Maine  granite. 

Tork  City. 

MlQhMl  iHblia.  New 

&00 

26.00 

.06 

89,250.00 

Granite. 

TMkCttj. 

d—fflMtWie     Towinic 

« 

m 

10.20 

28.92 

.80 

88,509.00 

Granite.    No  goaran* 

OoMpesy,  New  York 

tora. 

Ct<y. 

* Xntered  into oontraot  April  4, 1889;  in  progreea. 
armilable  for  contract  work,  040,000. 


dh§$rmet  of  propooaU  for  embankwient  at  Oovtmor*B  laland  aeattall,  Xeio  York  Harbor, 
opmed  May  16,  18tj9,  by  Lieut.  Col.  D.  C.  Hoution,  Corp$  of  Engineers. 


Ic 

Nunee  of  biddert. 

Bate  per 

cnbic  yard 

(24,000 

cnbic  yards). 

A  meant of 
bid. 

Bemarks. 

1 

Tmaola  H.  Smitli.  New  York  CitT 

Cknts. 
27.40 
29.50 

22.50 

00,570 
7,080 

5,400 

2 

•1 

CSaaeiBfBO'a  Towing  and  Transfortation  Company, 

K«w  York  City. 
Mt^Mid  I>oaiH»lfV  Brooklm.  TVt  Y 

Lowest  Ud. 

*  Snteied  into  contract  May  31, 1889;  contract  not  yet  begun. 
VOTB.— AsMmnt  aTailable  for  contract  work,  abont  010,000. 


APPENDIX  No.  2. 


WHARF   AT    FORT    MONROE,  VIRGINIA— BRIDGE   OVER  MILL  CREEK  AT 

FORT  MONROE,  VIRGINIA. 


BEPOBT  OF  LIEUTENANT-COLONEL  PETER  C,  HAINSy  CORPS  OF  ENOI- 
NEEBS.  OFEICEB  IN  CHARGE,  FOR  FISCAL  YEAR  ENDING  JUNE  30, 
1889. 

IMPROVEMENTS. 

m.  Wharf  at  Fort  Monroe,  Virxiuia. 

h.  Bridge  over  Mill  Creek  at  Fort  Monroe,  Virginia. 


United  States  Engineer  Office, 

Washington  D.  0.,  July  9,  1889. 

Oexekal  :  I  have  the  honor  to  transmit  herewith  my  annual  report 
pertaining  to  works  under  my  charge  for  the  fiscal  year  ending  June 

30,  1889. 

Very  respectfally,  your  obedient  servant, 

Peter  C.  Uains, 


The  Chief  op  Engineers,  U.  8.  A. 


Lieut  Col,  of  Engineers. 


2  A. 

WHARF  AT  FORT  MONROE,  VIRGINIA. 

At  the  close  of  the  last  fiscal  year,  June  30, 18S8,  work  was  in  prog- 
under  tbe  contract  of  the  Groton  Bridge  and  Manufacturing 
Ck>inpauy,  for  tbe  construction  of  an  iron  wharf  at  Fort  Monroe,  Ya.,  tbe 
operations  of  tbe  contractors  prior  to  that  date  having  been  confined 
to  tbe  casting  of  iron  piles,  and  to  other  similar  work  at  their  shops  in 
Groton,  N.  Y. 

The  Liigbt- House  Wharf  was  repaired  and  enlarged  by  the  Quarter- 
master Department,  and  after  these  repairs  were  completed  in  July, 
1888*  that  wharf  was  made  use  of  as  a  landing  for  steamers  in  place  of 
the  Baltimore  Wharf,  which  was  included  within  tbe  site  of  the  new 
wharf.  Tbe  contractors  commenced  the  actual  work  of  putting  down 
the  iron  piles  of  tbe  new  wharf  on  August  2, 1888.    In  the  shoal  water 
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near  the  shore  the  plans  provided  for  disk  piles,  the  depth  of  sand  be- 
ing sufficient  to  permit  their  use.  These  were  snnk  first,  by  the  ose  at 
the  water  jet.  Within  the  site  of  the  old  wharf  nomerous  obstractions 
were  met  coDsisting  of  old  piles,  logs,  and  wrecks.  When  the  contract- 
ors commenced  driving  wooden  bearing  piles  the  pile-driver  which 
they  had  provided  was  found  to  be  entirely  insufficient  for  the  work. 
From  these  causes  the  construction  proceeded  very  slowly. 

On  August  10, 1888,  an  additional  appropriation  of  $75,000  was  made 
by  act  of  Congress  for  the  enlargement  of  the  wharf,  as  follows : 

Be  it  enacted  hjf  the  Senate  and  House  of  Bepre»entatU>e$  of  (he  United  Statet  of  Awuriea 
in  Congreee  aeeemhledf  Tbat  the  Secretary  of  Wax  be,  and  be  is  hereby,  authorised  to 
cause  the  plans  and  specifications  onder  which  icontract  has  been  entered  intoby  Uie 
United  States  for  the  constrnction  of  an  iron  wharf  at  Fortress  Monroe,  Yirginia^  to 
be  amended  and  changed  so  as  to  reqnire  all  bearing  piles  and  floor  lieams  of  ttld 
wharf  to  be  of  iron  or  steel  instead  of  wood,  and  to  enlarge  the  dimensioiis  of  the 
said  wharf  as  designated,  and  make  sach  other  mo<lifications  in  the  plans  and  sped* 
fications  as  may  be  required  to  meet  the  necessities  of  commerce,  for  which  purpose 
the  sum  of  seventy-five  thousand  dollars,  or  so  much  thereof  as  may  be  Deoessary,  to 
be  immediately  available,  be,  and  the  same  is  hereby,  appropriated  out  of  any  money 
in  the  Treasury  not  otherwise  appropriated. 

Approved  August  10,  1888. 

On  September  6, 1888, 1  submitted  a  project  to  the  Chief  of  Engi- 
neers for  changes  in  the  constrnction  of  the  wharf,  and  for  the  enlarge, 
ment  of  the  same  in  accordance  with  the  above  act.    It  was  recom- 
mended: (1)  That  steel  beams  be  substituted  for  oak  beams;  (2)  that 
the  wooden  bearing  piles  be  creosoted ;  (3)  that  the  wharf  be  enlarged 
by  adding  two  panels  (of  14  feet  each)  to  the  width,  and  three  panels  to 
the  length ;  (4)  that  a  wooden  fender  system  be  built  outside  of  the  iron 
wharf  resting  on  creosoted  wooden  piles.    The  contractors  proposed  to 
do  this  work  for  prices  which  were  reasonable,  and  which,  for  the  most 
part,  were  the  same  as  those  under  the  original  contract    The  project 
was  approved  September  18, 1888,  and  on  September  28, 1888,  a  sup- 
plemental  agreement  was  entered  into  with  the  Oroton  Bridge  and 
Manufacturing  Company  for  the  modified  construction  and  enlargement 
of  the  wharf  in  accordance  with  the  approved  project,  the  prices  of  the 
work  to  be  as  follows :  For  wrought  iron  or  steel,  5  cents  per  pound : 
for  cast  iron,  4^  cents  per  pound ;  for  pine  lumber,  $33  per  M  feet,  boara 
measure;*  for  oak  lumber,  $42  per  M  feet,  board  measure;  for  creosoted 
wooden  bearing  piles  for  iron  piles,  in  the  extension  of  the  wharf,  $30 
per  pile ;  for  creosoted  wooden  piles  for  the  fender  system,  $24  per 
pile;  for  creosoting  wooden  bearing  piles  comprised  within  original 
design  of  the  wharf,  $14  per  pile.    The  creosoting  was  to  be  done  with 
the  best  coal-tar  creosote  to  the  amount  of  12  pounds  per  cubic  foot 
The  time  for  the  completion  of^the  work  was  extended  to  April  1, 1889. 
Detailed  drawings  were  prepared  for  the  modified  wharf  during  Octo- 
ber and  November,  1888.  and  copies  furnished  the  conti*actor8.    In  the 
mean  time  the  construction  at  the  site  of  the  structure  had  proceeded 
verj'  slowly.    On  the  1st  of  October,  1888,  about  826,000  pounds  of 
cast-iron  piles  had  been  delivered  at  the  wharf,  but  up  to  the  15th  of 
October  only  twenty-three  piles  had  been  put  in  position.    There  was 
also  delay  in  ordering  the  steel  beams. 

The  tools  and  appliances  provided  were  not  suitable,  and  the  super- 
intendence on  the  part  of  the  contractors  was  unsatisfoctory.  On  Oc- 
tober 31,  1888,  a  letter  was  addressed  to  the  contractors  calling  their 
attention  to  the  delay  and  unsatisfactory  progress  of  the  work,  and  also 
to  the  requirements  of  the  contract  relating  to  this  subject  On  No- 
vember 30,  thirty-four  piles  had  been  put  in.  During  December,  1888,  a 
new  pile-driver  was  received  and  fitted  up,  and  after  it  was  put  in  use  (about 
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Jannaiy  1. 1889)  better  progress  was  made  with  the  pile-driving.  The 
creosoted  bearing  piles  were  driven  from  a"  false  work  resting  on  inter- 
mediate wooden  piles,  the  latter  being  drawn  as  the  work  proceeded. 
For  conveDience  of  constmction  the  contractors  were  allow^  to  carry 
oat  the  wharf  in  two  sections,  the  easterly  section  comprising  somewhat 
more  than  one-half  of  the  entire  stracture.  On  Febraary  1, 1889,  the 
iron  piles  had  been  pot  in  on  the  easterly  section  oat  to  a  line  168  feet 
from  the  shore*  The  winter  proved  to  be  generally  favorable  for  opera- 
tkHis  of  this  kind,  and  with  the  exception  of  occasional  delays  of  a  few 
days  from  storms,  the  work  proceeded  continuously,  although  the  rate' 
of  prepress  was  still  slow.  On  the  Ist  of  April  the  piles  on  the  east- 
erly seetion  had  reached  a  line  280  feet  from  the  shore.  The  work  of 
fining  the  iron  piles  with  concrete,  bolting  on  the  steel  I  beams,  struts, 
and  rods,  and  the  laying  of  the  flooring,  was  carried  on  at  the  same 
time,  each  class  of  work  being  kept  several  panel  lengths  behind  the 
premling  dass.  On  May  1,  1889,  the  piles  on  the  easterly  section  of 
the  whai^had  all  been  put  in.  and  work  was  commenced  on  the  westerly 
section.  On  June  30, 1889,  all  the  iron  piles  had  been  put  in  place,  and 
nearly  all  of  the  creipsoted  wooden  piles  for  the  fender  system  driven. 
Steel  besuns,  struts,  and  diagonal  rods  had  all  been  put  in  place  on  the 
easterly  section  of  the  wharf,  and  the  flooring  of  the  same  section  nearly 
}aid«  Some  beams  had  been  fitted  in  place  on  the  westerly  section  of 
the  wharf.    The  old  wharf  has  now  been  entirely  removed. 

The  roadway  between  the  wharf  and  Mill  Greek  Bridge  was  badly 
injured  near  the  bridge  by  the  severe  storm  and  high  tide  of  April  6, 
1889.  The  Chesapeake  and  Ohio  Bailroad  has  permission  to  enter  the 
reservation,  and  it  is  understood  that  it  is  to  cross  this  roadway  at  a 
low  grade  and  provide  a  new  roadway  crossing  the  tracks  over  grade. 
For  this  reason  it  seems  advisable  to  delay  repairs  to  the  existing  road- 
way. 

The  great  storm  of  April  6, 1889,  caused  a  considerable  accretion  to 
the  shore  at  the  site  of  the  wharf,  and  may  render  it  necessary  at  some 
futuro  time  to  construct  works  to  prevent  the  further  encroachment  of 
the  shore  line.  The  advance  during  this  great  storm  referred  to,  was 
unprocedented. 

Money  statement, 

July  1, 1866,  amoont  available 19,670.31 

AxDouitappiopriatedbyactof  Aognst  10, 1888 75,000.00 

84, 670. 31 
July  1, 1889,  amoont  expended  doring  fiscal  year,  exclosive  of 

liabilitiee  outstanding  July  1, 1888 a, $73,626.69 

July  1, 1889,  outstanding  liabilities 8,147.26 

July  1, 1889,  amount  covered  by  existing  contracts 54, 277. 36 

*  _^ 

Jalyl,  1889,  balance  available 30,619.00 


2   B. 

IBON  PILE-BRIDGE  OVER  MILL  CREEK  AT  FORT  MONROE,  VIRGINIA. 

The  aet  making  appropriations  for  sundry  eivil  expenses  of  the  Gov- 
emment  for  the  fiscal  year  ending  Jane  30, 1890,  contained  the  follow- 
mg  item  of  appropriation  for  the  constmction  of  an  iron  bridge  over 
Mill  Greek  at  Fort  Monroe,  Va. : 

For  the  coostroction  of  an  iron  bridge  over  Mill  Creek  between  the  military  reser- 
▼ition  of  Fortress  Monroe  and  Elizabeth  City  County,  Virginia,  twenty  thousand 
ddlan,  to  be  expended  under  the  direction  of  the  Secretary  of  War. 

£Na  89 30 
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The  work  was  assigned  to  my  charge  by  letter  of  the  Chief  of  Engi- 
neers, dated  Ajuil  3,  1889.  A  project  for  the  construction  of  a  new 
bridge  was  submitted  on  April  9,  1889,  and  approved  on  April  12, 
1889, 

The  proposed  plan  of  construction  is  as  follows :  The  new  iron  bridge 
is  to  be  built  on  the  site  of  the  existing  wooden  pile-bridge,  which  will 
be  kept  open  for  travel  until  the  new  structure  is  completed.  The 
bridge  will  be  built  of  cas^iron  piles  arranged  in  bents  of  three  piles  each, 
^he  piles  of  each  bent  will  be  10  feet  apart  from  center  to  center,  and 
the  bents  20  feet  apart  in  the  direction  of  the  length  of  the  bridge. 

The  bottom  of  the  creek  is  chiefly  soft  mud,  solhat  disk  piles  coqIiI 
not  be  safely  used.  The  iron  piles  wiD,  therefore,  bo  supported  on 
wooden  piles  cut  off  about  2  feet  above  the  bed  of  the  stream.  Tbc 
iron  pile  will  be  cast  so  as  to  encase  the  wooden  pile  for  a  length  of  0 
feet  (or  for  a  distance  of  4  feet  below  the  bottom),  and  at  the  same  time 
will  have  an  ample  bearing  on  the  top  of  the  wooden  pile  to  support 
the  weight  coming  from  the  bridge. 

The  iron  piles  will  Jbe  cast  in  one,  two,  and  three  sections,  depending 
upon  the  depth  of  water.  In  the  deeper  water  the  bent  of  piles  will  be 
braced  by  a  system  of  sway  bracing.  At  the  tops  of  the  piles  the  benta 
will  be  united  in  pairs  by  lateral  bracing,  so  as  to  form  a  series  of  trestle 
towers.  The  floor  beams  will  be  of  oak,  and  the  floor  joist  and  plank- 
ing of  pine.  The  width  of  the  bridge  will  be  24  feet,  and  it  will  be  pro- 
vided with  substantial  hand-railings  and  wheel-guarids. 

Plans  and  speciflcations  for  the  bridge  have  been  prepared,  and  under 
date  of  June  25, 1889,  an  advertisement  for  proposals  has  tn^en  issnedf 
the  proposals  to  be  opened  July  25, 1889. 

Money  statement 

Amount  appropriated  by  act  of  March  2,  1889 920,000.00 

July  1,  1889,  balance  available 2O,00aW 
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POST  OF  WILI^^S  POINT,  NEW  YORK— ENGINEER  SCHOOL  OF  APPLICA- 
TION—BATTALION OF  ENGINEERS— ENGINEER  DEPOT. 


AXNUAL  REPORT  OF  LIEUTENANT-COLONEL  WILLIAM  B.  KINO,  CORPS 
0¥  ENGINEERS^  OFFICER  IN  COMMAND,  FOR  THE  FISCAL  YEAR 
ENDING  JUNE  30,  1889. 

United  States  Engineer  School, 
Po%t  of  Wittets  Point,  New  YorJc  Harbor ,  July  28, 1889, 

Gkneral.:  I  have  the  honor  to  submit  the  following  annual  repott  on 
the  Pofit  of  Willets  Point,  N.  Y.,  the  United  States  Engineer  School, 
tifte  Battalion  of  Engineers,  and  the  Engineer  Depot. 

POST  OF  willets  POINT. 

At  the  close  of  the  fiscal  year  the  garrison  consisted  of  26  commis- 
sioned officers  and  393  enlisted  men  (for  roster  and  changes  during  the 
year  see  rejiort  of  the  battalion  commander  herewith),  including  the 
following  general'staff,  artillery,  and  infantry  officers: 

Caipt.  £.  0.  Carter,  asaistant  sorgeoD,  U.  S.  Army. 
First  Lient.  J.  L.  Wilson,  Fourth  ArtUlery. 
First  Lieat.  David  Price.  First  Artillery. 
First  Lieot.  Charles  B.  fiardin.  Eighteenth  Infantry. 
Fixst  Lieut.  Theo.  De  Witt,  assistant  snrffeon,  U.  8.  Army, 
becood  Lieat.  James  T.  Kerr,  Seventeenth  Infantry. 
Sdcood  Lieat.  Elmore  F.  Ta^rgart,  Sixth  Infantry. 
Second  Lieat.  T.  W.  Moore,  Twenty-second  Infantry. 
Second  Lieat.  W.  S.  Biddle,  jr.,  Thirteenth  Infantry. 
Sooooli  Lieot.  L.  P.  Davison,  Eleventh  Infantry. 
Seeond  Lieot.  £.  N.  Jones,  jr.,  Eighth  Infantry. 

Maj.  J.  O.  G.  Happersett,  sargeon,  U.  S.  Army,  was  relieved  from 
da^  at  this  post  on  April  22, 1889. 

First  Lieot.  J.  D.  Olennan,  assistant  surgeon,  U.  S.  Army,  was  as- 
si^ed  to  daty  at  this  post  November  2, 1888,  and  relieved  June  1, 
18d9. 

Acting  Asst.  Surg.  Theo.  De  Witt  was  assigned  to  duty  at  this  post 
JoBe  1, 1889.  He  was  appointed  assistant  surgeon  with  rank  of  first 
Iieatenaot  to  date  June  7, 1889,  as  per  circular  from  AdjutautGeneraPs 
Office  Jane  10, 1889.  He  is  at  present,  and  since  June  6, 1889,  on  duty 
with  detachment  of  engineer  troops  at  Johnstown,  Pa. 

Three  artillery  officers  and  seven  infantry  officers  were  assigned  to 
da(y  at  this  post  in  Si>ecial  Orders  No.  27(1  and  280,  headquarters  of 
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the  Army,  series  of  1888,  for  special  instraetion  in  the  Torpedo  Service, 
First  Lieut.  J.  L.  Wilson,  Fourth  Artillery,  was  relieved  from  this  duty 
to  date  July  1, 1889,  and  Second  Lieut.  K.  P.  Davis,  Second  Artillery, 
was  relieved  on  June  16, 1889 ;  the  other  officers  are  still  under  instruc- 
tion at  the  post,  as  per  authority  contained  in  letter  dated  Adjutant- 
General's  Office,  June  18, 1889. 
The  following  improvements  have  been  made  during  the  yeax : 

I.  The  system  of  brick  sidewalks  referred  to  in  my  last  annual  report 
as  having  been  commenced  by  the  Quartermaster's  Department  has 
been  nearly  con>pleted.    In  all,  some  4,500  feet  of  walk  have  been  laid. 

II.  The  roads  upon  the  reservation  have  been  graded  and  improved 
with  a  covering  of  broken  stone,  furnished  partly  by  the  Quarter- 
master's Department  and  partly  from  loose  stone  picked  up  and  broken 
by  enlisted  men. 

lU.  A  suitable  gate  of  wrought  iron  with  cutstone  posts  has  been 
erected  at  the  entrance  to  the  post,  upon  the  reservation  line.  This, 
with  the  addition  of  several  hundred  feet  of  substantial  iron  fence  which 
is  expected  from  Washington,  and  which  will  be  placed  on  the  same 
line,  will  greatly  improve  the  appearance  of  the  main  approach  to  the 
post. 

lY.  The  old  hospital  building  has  been  converted  into  an  office  build- 
ing and  furnishes  a  suitable  and  commodious  post  headquarters,  while 
the  building  formerly  used  for  the  latter  purpose  has  been  fitted  up  as 
four  sets  of  quarters  for  unmarried  officers. 

V.  The  old  building  formerly  used  as  an  officers'  mess,  having  be- 
come uninhabitable  and  dangerous,  has  been  torn  down  and  removed. 

VL  The  fence  around  the  post  cemetery  has  been  completed. 

VII.  The  soldiers'  laboratory,  for  which  money  was  appropriated  last 
year,  has  been  completed  and  is  in  use,  and  a  suitable  fire* proof  build- 
ing for  the  collection  of  engineering  models  will  be  erected  during  the 
coming  year,  Congress  having  appropriated  $8,000  for  the  purpose. 

YIIL  The  f)ost  canteen,  to  which  reference  was  made  in  my  last  an- 
nual report,  was  started  April  29, 1889,  and  is  now  in  successful  opera- 
tion and  paying  a  handsome  sum  to  the  several  company  funds. 

IX.  On  June  29, 1889,  a  combined  mess  for  the  companies  of  the 
Battalion  of  Engineers  stationed  at  this  post  was  put  in  operatioD. 
The  old  building  used  for  company  kitchens  and  mess-rooms  was  used 
for  this  purpose,  and  with  a  few  alterations,  involving  no  expense,  will 
serve  its  purpose  until  a  suitable  one  can  be  built.  This  arrangement, 
economizing  as  it  does  both  labor  and  material,  must,  with  the  assist- 
ance of  the  funds  derived  from  the  canteen,  add  greatly  to  the  health 
and  comfort  of  the  enlisted  men. 

X.  The  target  range  has  been  improved  during  the  year,  by  the  re- 
moval of  the  old  butt,  which  was  arranged  for  two  Laidley's  revolving 
targets,  and  the  construction  of  a  new  butt,  100  feet  long,  arranged  for 
five  sliaing  targets  (Gushing);  the  new  butt  was  built  in  rear  of  the 
site  of  the  old  one  and  so  aiTanged  as  to  adroit  of  practice  at  800  yards, 
hitherto  impracticable.  A  causeway  has  been  constructed  over  the 
marshy  parts  of  the  range,  so  that  now  a  limited  amount  of  skirmish 
practice  can  be  had.    All  of  this  work  was  done  by  enlisted  men. 

In  case  money  is  made  available  for  the  construction  of  the  new  bar- 
racks, it  is  proposed  to  utilize  the  best  of  the  material  in  the  old  ones 
in  repairing  the  frame  buildings  on  the  post  used  as  quarters  for  mar- 
ried soldiers.  These  buildings,  occupied  by  deserving  soldiers  of  many 
years'  service,  are  very  badly  in  need  of  repairs. 

1  would  again  earnestly  recommend  the  following  additional  improve- 
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ments,  which  are  greatly  needed  both  for  the  proper  and  economical 
administration  of  the  affairs  of  the  post  and  to  secure  the  health  and 
comfort  of  the  garrison* 

L  The  new  barracks  recommended  in  last  three  annnal  reports  and 
by  a  special  Board  of  ofScers,  and  for  which  plans  and  specifications 
have  been  sabmitted,  are  greatly  needed.  The  repairs  of  the  old  bar- 
racks, built  of  a  combination  of  old  and  new  material  many  years  ago, 
are  yearly  becoming  more  extensive,  and  will  soon  exceed  the  value  of 
the  bm'Idings  themselves;  their  location,  which  was  fixed  by  certain 
unforCanate  limitations,  can  be  greatly  improved.  They  were  built 
when  the  companies  were  about  half  their  present  size  and  are  now 
overcrowded,  although  the  number  of  men  is  still  below  the  limit  au- 
thorized by  law. 

In  this  connection  I  would  respectfully  invite  attention  to  the  follow- 
ing quotations  from  a  recent  report  of  Capt.  E.  0.  Carter,  assistant 
surgeon,  U.  S.  Army,  post  surgeon  : 

It  ^Ul  readily  be  seeo,  then,  that  an  overcrowded  condition  of  a  barrack  mast  be  a 
mnce  of  great  danger  to  its  occapants.  If,  in  addition  to  an  overcrowded  condition, 
there  are  no  adequate  means  by  which  the  fonl  air  may  be  withdrawn  and  fresh  air 
properly  warmed,  and  not  in  draughts,  may  be  introduced,  the  danger  is  graver.  If 
thtBt  farther  conditions  are  added,  viz,  that  the  sleeping-rooms  are  neated  by  stoves 
which  can  not  be  gas-tight,  and  therefore  add  considerable  COs,  and  some  of  tne  more 
peroicions  CO  to  the  already  vitiated  atmosphere,  and  that  the  walls  of  the  rooms 
tie  so  thin  that  sudden  changes  of  temperature  are  likely  to  occnr  when  the  fires  be- 
come low,    *    *     *    it  will  be  obvious  that  much  illness  and  suffering  must  result. 

The  condition  of  the  barracks  at  this  post  is  about  as  represented  above.  It 
hardly  seems  strange^  therefore,  that  the  percentage  of  men  taken  sick  should  be  large. 
Host  of  the  cases  of  illness  are  of  the  kinds  produced  bv  poor  ventilation,  probably 
in  connection  with  a  somewhat  defective  diet.  Of  bronchitis  there  were  336.6G  cases 
per  1,000  in  1888.  Of  diarrhcea  and  kindred  diseases  489.48  cases  per  1,000  in  1888. 
While  the  total  admissions  to  the  sick-report  for  1888  were  2,342.13  per  1,000. 

For  the  six  months  beginning  January  1, 1889,  and  ending  June  30, 1889,  the  per- 
cent^te  of  admission  is  1,384  per  1,000.    •    *    * 

The  condition  of  the  guard-house  is  even  more  unhygienic  than  that  of  the  bar- 
racks at  this  post. 

Careful  policing  and  cleaning  are  the  rule  in  these  buildings,  but  the  defects  are  of 
a  too  radical  nature  to  be  thus  remedied. 

There  is,  of  course,  no  difficulty  in  providing  plenty  of  openings  for 
admission  of  fresh  air,  but  this  is  very  far  short  of  proper  "  ventilation ; " 
meo  will  risk  impure  air  rather  than  suffer  from  cold  air,  and  dormito- 
ries for  large  nambers  of  men  must  be  large  enough  and  the  fresh  air 
must  be  heate<l  enough  to  make  th.e  necessary  change  of  air  without 
producing  draughts  or  uncomfortably  low  temperatures.  This  can  only 
be  done  properly  and  economically  in  the  present  instance  by  building 
the  new  barracks  as  already  proposed. 

II.  As  stated  in  my  last  annual  report,  the  quartermaster  and  commis- 
sary warehouses,  coal  yard,  etc.,  are  located  at  the  extreme  end  of  the 
post,  and  as  far  as  possible  from  the  wharf  on  which  all  supplies  and 
stores  must  be  landed. 

The  extra  cost  of  hauling  coal,  every  ton  of  which  has  to  be  hauled 
nearly  a  mile  more  than  is  necessary,  would  alone  be  a  sufficient  re<ason 
for  changing  the  location ;  in  addition  to  this,  however,  the  buildings 
are  old,  not  worth  repairs,  and  entirely  inadequate  to  the  needs  of  so 
large  a  garrison. 

Bans  and  specifications  for  a  suitable  building  of  moderate  cost  were 
prepared  last  year  by  the  post-quartermaster  and  acting  commissary 
of  subsistence  and  submitted  to  the  quartermaster-general,  U.  S.  Army. 
1  would  again  respectfully  recommend  them  for  favorable  consideration. 
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Tberc  is  no  suitable  place  for  storing  tbe  aunual  supply  of  coal,  aud 
grciit  loss  occurs  from  this  source.  This  buiidinia:  provides  a  suitable 
shelter  for  the  coal,  as  well  as  for  other  supplies. 

III.  "The  reservation  is  bounded  on  the  west  by  a  salt  marsh,  with 
a  sluggish  lagoon  iu  the  middle,  and  at  low  tide  there  is  nothing  to  pre- 
vent unauthorized  persons  from  entering  or  leaving  the  post  without 
passing  the  guard-house,  especially  at  night  or  in  case  of  heavy  fogs, 
which  often  prevail.  I  believe  it  was  part  of  the  original  desigu  for  the 
land  defense  of  this  place  to  clean  out  and  deepen  this  lagoon  and  ex- 
tend abroad  ditch  as  far  as  the  main  road  leading  past  the  guard-house. 
This  could  be  done  without  any  great  expense  if  a  small  dredging  ma- 
chine could  be  borrowed  from  some  of  the  Government  works  in  tlie 
vicinity  whennot  needed  for  other  purposes.  This  work,  if  done,  would 
greatly  improve  the  sanitary  condition  of  the  post,  and  would,  at  the 
same  time,  reclaim  considerable  land,  which  is  greatly  needed  for  post 
gardens  and  for  a  target  range.  The  present  range  is  too  low  and  can 
not  be  used  for  skirmish  firing. 

"This  would  also  make  a  suitable  harbor  for  laying  np  our  boats  in 
winter,  where  they  will  be  protected  from  ice  and  storms." 

lY.  It  has  long  been  my  intention  to  begin  a  gradual  process  of  grad- 
ing the  parade  ground,  but  there  has  been  no  time  when  it  could  be 
advantageously  undertaken.  The  ground  is  not  only  quite  irregular  in 
general  surface,  but  is  crossed  by  furrows  and  broken  up  by  small  de- 
pressions that  make  it  very  difficult  to  march  over.  The  soil  is  so  thin 
that,  when  graded,  rich  earth  will  have  to  be  added  in  places  to  give 
proper  support  to  the  grass. 

Y.  The  ice  pond  should  be  walled  and  the  earth  so  embanked  around 
it  as  to  prevent  surface  water  from  entering  it.  As  now  arranged,  the 
post  surgeon  objects  to  the  use  of  the  ice  excepting  for  cooling  pur- 
poses. This  work  can  be  done  from  time  to  time  by  details  of  enlisted 
men,  a  large  quantity  of  stones  having  already  been  picked  np  and 
hauled  to  the  pond  for  that  purpose. 

YI.  The  sanitary  condition  of  the  post  during  the  year,  with  the 
exceptions  noted  above,  has  been  satisfactory. 

Only  one  death,  caused  by  "  pernicious  remittent  fever,'^  occurred  at 
the  post  during  the  year. 

One  soldier  belonging  to  the  post  was  found  dead  at  College  Point, 
Long  Island  ;  cause,  suicide  from  an  overdose  of  poison  while  absent 
without  leave. 

YII.  The  rapid  strides  now  making  in  the  use  of  electricity  for  illu- 
minating purposes  point  to  the  conclusion  that  it  will  soon  supersede 
all  otlier  methods  where  suitable  facilities  are  available. 

We  are  now  so  .situated  that  the  entire  post  should  be  lighted  by  elec- 
tricity, but  the  grounds  and  barracks  could  be  so  lighted  at  a  very 
trifling  expense,  as  we  have  boilers,  engines,  dynamos,  plenty  of  wire 
for  mains,  and  men  who  could  put  up  and  operate  the  system.  All  that 
would  be  needed  would  be  the  lamps,  some  service  wires,  and  a  few 
accessories. 

This  matter  pertains  to  the  Quartermaster's  Department,  and  I  would 
respectfully  recommend  that  the  Quartermaster-General,  U.  S.  Army, 
be  requested  to  authorize  a  trial  of  this  method  of  lighting  at  this  post, 
and  I  believe  it  will  soon  be  found  desirable  to  introduce  it  at  all  large 
military  posts.  The  oil  now  used  would  go  far  towards  paying  for  the 
fuel  and  lamps,  while  the  additional  safety,  cleanliness,  and  brilliancy 
of  the  light  would  make  it  a  valuable  improvement  over  any  other  means 
of  illumination. 
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UNITED  STATES  ENGINEER  SCHOOL. 

The  scope  and  object  of  the  school  have-been  fully  set  forth  in  previous 
reiK)rts  and  in  the  order  establishing  it  on  its  present  basis;  the  orders 
issued  in  pursuance  of  the  latter,  arranging  the  details  of  the  season's 
work,  are  appended  marked  A,  B,  and  O. 

During  the  past  year  a  class  of  five  engineer  officers  completed  the 
full  course  of  three  years,  and  two  officers  of  artillery,  having  completed 
the  seven  months'  course  of  torpeilo  instruction,  were  relieved  in  June. 

The  following  tabular  statement  shows  the  constitution  of  each  class, 
the  subjects  in  which  ihey  have  received  instruction,  and  their  marks 
in  each  subject  for  the  year,  the  maximum  in  all  cases  being  3. 

These  marks  are  the  mean  of  marks  awarded  at  examinations  held  as 
follows:  January  4, 1889,  February  5, 1889,  March  7, 1889,  April  15-23, 
May  9, 10-13, 1889. 


•                              Third  winter's  class. 

Civil    • 
engineering. 

MUitary 
engineering. 

First  Lieut.  H.  C.  Newooraer.  Cotds  of  EnidDeers 

2.885 
2.857 
2.815 
2.887 
2.78 

2.975 

Socopd  T/if^t.  M-  M,  pRtrick,  Corns  of  Rniriiio^rs ^ ....,..,  .t-,,.- 

2.95 

Second  Lieut.  0.  S.  Kiclie,  Corps  of  EnirtDeers* 

2.95 

Secoud  Lieut.  T.ILRees,  Corps  of  EDgiuoers 

Second  Lieut. C  L.Potter. Cot-ns  of  fiueineers 

2.05 
2.80 

Second  winter's  class. 


Civil 
engineering. 


Second  Lient  F.  R.  Sbnnk,  Corps  of  Engineers 

Second  Lieut.  J.  J.  Me^^ler,  Corps  of  Engineers 

Second  Lieut  B.  W.  Van  0.  Lucas,  Corps  of  Engineers  . .. 


Aboent 


3.81 
2.71 


MUitary 
engineering. 


2.71 
Relieved. 

2.54 


Military 
photograpny. 


pn^ 


3.0 


Not  examined. 


First  winter's  class. 


First  Lieut  J.  L.  Wilson.  Fourth  Artillery 

First  Lieut  David  Price,  First  Artillery 

First  Lieut.  C.  B.  Hardin,  Eighteenth  Infantry 

Second  Lieut.  J.  T.  Kerr,  Seventeenth  Infantry 

Second  Lieutv  E.  F.  Taggart,  Sixth  Infantry 

Second  Lieut.  T.W,  Moore, Twenty-second  Infantry., 
Second  Lieut  \V.  &  BiddIe,Jr.,  Thirteenth  Infantry.... 

Second  Lieut.  L  P.  Davison,  Eleventh  Infantry 

Second  Lieut  E  N.  Jones,  jr,  Eighth  Infantry 

Second  Lieut  It  1*.  Davis.  Second  Artillerv      

Second  Lieut  E.  W.  Van  C.  Lucas,  Corps  of  Engineers 

Second  Lieut  Henry  Jervey.  Corps  of  Engineers 

Second  Lieut  C  H.'McKiustry,  Corps  of  Engineers ... 
Second  Lieut  W.  V.  Judson,  CorpM  of  Engineers  ...... 


Torpedoes. 


2.85 

2.664 

2.632 

2.946 

2.43 

2.30 

2.86 

2.87 

2.42 

8.996 

2.684 

2.98 

2.86 

2.802 


*  No  project;  relieved  April  6, 1889. 


I.  The  library  of  the  school  is  under  the  immediate  charge  of  the 
battalioD  adjutant,  ex  officio  secretary  of  the  academic  staff,  and  has 
received  many  valuable  additions  during  theyear  in  the  way  of  standard 
scientific  worlds  and  periodicals. 

The  appi'opriation  asked  for  to  keep  the  library  up  to  the  proper 
standard  during  the  next  fiscal  year  is  $500,  which  is  respectfully  recom- 
mended. 

If.  In  accordance  with  my  recommendation  of  last  year  the  school 
was  thrown  open  to  oflBcers  of  cavalry  and  infantry",  in  addition  to  the 
artillery  oflBcers  already  provided  for,  and  a  detail  of  seven  infantry  of- 
ficers have  been  under  instruction  since  December  1, 1888.    They  have 
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all  eviuced  commendable  interest  in  tbeir  work  and  have  acquitted 
themselves  very  creditably. 

It  having  been  foand  impracticable  to  give  to  all  these  officers  the 
requisite  practical  instruction  in  the  torpedo  service  within  the  limit  of 
7  months,  those  who  had  not  completed  out-door  work  on  July  1, 
1889,  were  authorized  to  remain  until  October  1,  next  (per  authority 
contained  in  letter  of  Adjutant  General,  June  18, 1889.)  In  view  of  the 
experience  of  the  past  year  and  with  the  prospect  of  a  still  larger  num- 
ber of  officers  for  instruction,  I  would  respectfully  recommend  that*  the 
course  be  changed  from  7  to  10  months,  to  begin  December  1,  and  end 
October  1. 

BATTALION  OF  ENGINEERS. 

The  law  provides  for  5  companies  of  engineer  troops,  having  an  au« 
thorized  strength  of  752  enlisted  men,  officered  by  detail  from  the  Corps 
of  Engineers.  At  present  only  4  companies,  with  a  total  strength  of  500 
enlisted  men,  are  allowed  to  be  recruited. 

The  aggregate  strength  of  the  battalion  on  June  30, 1889,  was  17«com- 
missioned  officers  and  404  enlisted  men. 

During  the  past  year  companies  A,  B,  and  0  have  been  stationed  at 
Willets  Point.  Company  D  exists  in  name  only.  Company  E  has  been 
stationed  at  West  Point  toassistin  the  practical  instruction  of  cadets  of 
the  Military  Academy  in  building  military  bridges,  sapping,  mining,  and 
signaling.  The  authorized  enlisted  strength  of  the  company,  with  the 
approval  of  the  Major  General  commanding  the  Army  and  the  Secretary 
of  War,  was  on  June  13, 1889,  increased  from  50  to  100  men,  making  the 
authorized  maximum  enlisted  strength  of  the  battalion  of  engineers 
500  men. 

The  following  is  a  roster  of  officers  serving  with  the  battalion  of  en- 
gineers on  June  30, 1889,  viz : 

Lient.  Col.  W.  R.  Einjir,  Corps  of  Enfdneero,  commanding. 
First  Lieat.  J.  G.  Warren,  Corps  of  Engineers,  adjutant. 
First  Lieut.  G.  A.  Zinn,  Corps  of  Engineers,  quartermaster. 

Company  A, 

Capt.  8.  W.  Roessler,  Corps  of  Engineers,  commanding  company. 

Second  Lieut.  M.  M.  Patrick,  Corps  of  Engineers,  on  detached  service  at  Johns- 
town, Pa. 

Second  Lieut.  Thos.  H.  Rees,  Corps  of  Engineers,  on  detached  service  at  Johns- 
town, Pa. 

Second  Lieut.  E.  W.  Ydn  C.  Lucas,  Corps  of  Engineers,  with  company. 

Second  Lieut.  W.V.  Jud8ou,Corps  of  Engineers,  with  company. 

Company  B, 

Capt.  R.  L.  Hoxie,  Corps  of  Engineers,  commanding  company. 
Second  Lieut.  F.  R.  Shunk,  Corps  of  Engineers,  with  company. 
Second  Lieut.  H.  Jervey,  Corps  of  Engineers,  with  company. 

Company  C. 

Capt.  E.  Bergland,  Corps  of  Engineers,  commanding  company. 
First  Lieut.  H.  C.  Newcomer,  Corps  of  Engineers,  with  company. 
Second  Lidut.  C.  L.  Potter,  Corps  of  Engineers,  with  company. 
Second  Lieut.  C.  H.  MoKinstry,  Corps  of  Engineers,  with  company. 

Company  2>. 

First  Lieut.  J.  G.  Warren,  Corps  of  Engineers,  commanding  company 

Company  E, 

Capt.  G.  McC.  Derby,  Corps  of  Engineers,  commanding  company. 
First  Lieut.  J.  Biddle,  Corps  of  Engineers,  with  company. 
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The  foUowiDg  table  shows  the  changes  that  have  taken  place  in  the 
personnel  of  the  o£9cers  daring  the  year,  viz : 


Bank. 

Karnes. 

Date. 

Joined  or 

reUered. 

Bemarks. 

First  lieatenani 

Captain 

Hale,  Irving 

Maffuire.  K 

Aug.  27. 1888 
Not.   8.1888 
Jan.    4.1889 
Jan.    7.1889 
Apr.   2.1889 
Jnly  20, 1888 
Aug.  27, 1888 
Sept  30, 1888 
Sept  80. 1888 
Sept  30, 1888 
Jan.  22,1889 
Jan.    4,1889 

Relieved.. 
....do . . ... 

....do 

....do 

....do 

Joined.... 

....do 

....  do 

....do 

— do 

....do 

....do 

a  0. 86^  A.  0. 0..  Apr.  13, 1888. 
S.  0. 209.  A.  O.  C,  Nov.  17, 1888. 

Captain « 

Price,  P.M 

S.  0. 269.  A.  G.  C.  Nov.  17. 1888. 

Second  lieutenant. . . . 
Second  lieutenant — 

Second  lieacenant 

First  lieutenant 

Seoond  lieutenant — 
Second  lieutenant .... 

Meyler,  J.J  ........ 

Biche,C.S 

LuoiMhB.W.V.C... 
Zinn,  Gt.A. .......... 

JudNin,W.V 

Jervey,  H  .,, 

S.  0. 30i,  A.  0. 0.,  Deo.  20, 1888. 
S.  0. 73,  A .  G.  C,  Mar.  39. 1889. 
S.  0. 149,  A.  G.  0.,  June  28, 1888. 
S.  0. 188,  A.  G.  0.,Ang.  15, 1888. 
S.  0. 208,  A.  G.  0..  Sept.  7, 1888. 
S.  0. 208,  A.  G.  O.,  Sept  7. 1888. 
S.  0. 208.  A.  G.  0.,  Sept  7, 1888. 
S.  0. 269.  A.  G.  0..  Nov.  17. 1888* 

Seoond  lieutenant. . . . 
Ciq>tain 

ICoKinstry,  C.  H 

Hoxie,  R.L 

Captain 

Derby,  G.MoC 

• 

&  0. 269,  A.  G.  0.,  Nov.  17, 1888. 

-w^^vua  ...•.....••■■• 

First  Lient.  Irving  Hale,  Corps  of  Engineers,  was  relieved  from  duty 
as  battalion  qaartermaster,  in  Orders  No.  68,  Battalion  of  Engineers, 
and  from  duty  as  acting  assistant  quartermaster  and  acting  commis- 
sary of  subsistence,  post  of  Willets  Point,  in  Orders  No.  180,  United  States 
Engineer  School,  August  27, 1888. 

First  Lieut.  O.  A.  Zinn,  Corps  of  Engineers,  was  appointed  battal- 
ion quartermaster,  in  Orders  No.  68,  Battalion  of  Engineers,  and  acting 
assistant  quartermaster  and  acting  commissary  of  subsistence,  post  of 
Willets  Point  in  Orders  No.  180,  United  States  Engineer  School, 
August  27, 1888. 

EECEtnTING. 

• 

During  the  year  the  companies  of  the  Battalion  of  Engineers  have 
been  recruited  partly  by  enlistment  and  re-enlistment  at  Willets  Point 
and  West  Point,  partly  by  assignment  on  their  own  application  of  re- 
cruits from  principal  depot  recruiting  service  at  Davids  Island,  New 
York  Harbor  and  Columbus  Barracks,  Ohio,  and  partly  by  recruits  ob- 
tained at  a  rendezvous  in  New  York  City.  Under  authority  granted 
in  letter  from  Adjutant  General  U ,  S.  Army,  dated  September  16, 1888, 
an  engineer  sergeant  was  detailed  to  report  to  the  superintendent  re- 
cruiting service  to  recruit  for  the  battalion.  He  was  attached  to  the 
rendezvous  at  167  Hudson  street  from  September  28, 1888,  until  May  24, 
1869,  when  he  was  attached  to  the  rendezvous  at  1^  Park  Bow,  where 
he  still  remains. 

The  following  is  a  bammary  statement  of  the  recruiting,  desertions, 
and  other  changes  among  the  enlisted  men  of  the  Battalion  of  Engineers 
during  the  past  year,  viz: 

Qain: 

Recrn  its  from  depot 12 

EnliBted 90 

Re-enliated 29 

By  traasfer 2 

From  desertion 5 

Total 138 

Loss: 

Discharged  by  expiration  of  service 47 

Discharged  for  disability 11 

Discharged  by  general  conrt-martial & 

Discharged  by  order 21 

Discharged  by  civil  aothority 1 
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L088 — Continned.  ' 

Transferred 10 

Retired 1 

Died 3 

Deserted 23 

Total 122 

The  foHowing  table  exbibits  a  synopsis  of  the  engineer  recraiting 
service,  the  average  number  of  men  in  confinement  and  sick,  the  num- 
ber of  desertions  and  trials  by  general  and  garrison  pourts-martial 
from  Jane  30,  1884,  to  Jane  30, 1889,  a  period  of  five  years. 


Date. 


Jane  30, 1884,  to  Jane  30, 1886  . . 
Judo  30.  1885,  to  June  30, 1886  .. 
Jiiuo  30,  1886,  to  June  30. 1887  . . 
Jane  30, 1887,  to  June  30,  1888  . . 
June  30,  1888,  to  June  30. 1889  .. 


Number 
of  men  on 
June  30. 


883 

3P6 

388 

*307 

♦iO:I 


Becruiting. 


En- 
listed. 


66 
37 
20 
9 
90 


Ke-en- 
listed. 


80 
38 
28 
24 
29 


Average  daily 
number. 


Confined. 


6 
S 
9 
13 
6 


Siolc. 


18 
22 
17 
22 
20 


Deser* 
tions. 


106 
76 
40 
49 
23 


Trisli. 


General 
court- 
martial. 


11 

21 
4 


Garrison 

court- 

martiaL 


60 
107 
MO 
218 
214 


*  NoTK.— The  figures  for  1888  and  1889  Include  nine  men  in  Hospital  Corps,  transferred  fhmi  the 
Battalion  of  Kngineers,  December  14, 1887,  and  who  are  now  at  this  post 

• 

From  the  above  it  will  be  seen  that  at  the  close  of  the  present  fiscal 
year,  with  a  greater  number  of  enlisted  men  than  at  any  previous  tim^ 
daring  the  past  five  years,  the  namber  of  desertions  was  less  than  one- 
half  the  smallest  namber  reported  within  the  same  period,  whieh  speaks 
well  for  the  present  system  of  recruiting. 

DISCIPLINE. 


It  will  be  noticed  that  the  number  of  court  martial  cases  is  quite  large, 
but  they  are  mostly  for  mild  cases  of  **  absence  without  leave  ^  and  **  con- 
duct prejudicial  to  good  order  and  military  discipline,''  which  were 
formerly  punished  arbitrarily  without  trial. 

The  number  of  delinquents  is  not  so  great  as  would  appear,  a  few 
disorderly  characters  by  repeated  trials  making  up  the  greater  part  of 
the  number.  Several  of  these  worthless  men  have  been  got  rid  of 
during  the  year,  and  it  is  hoped  that  next  year's  showing  will  be  im- 
proved by  their  absence.  On  two  or  three  occasions  during  the  year 
the  guard-house  has  been  entirely  without  prisoners,  which  is  an  almost 
unheard-of  occurrence  at  this  post. 

One  of  the  chief  causes  of  delinquency  is  the  fact  that  in  going  to 
and  from  the  post  a  soldier  has  to  run  the  gantlet  of  saloons,  dis- 
tributed along  the  way,  and  it  is  hoped  that  the  post  canteen  will  be  an 
assistance  to  those  who  desire  to  remain  on  the  post  and  avoid  the 
temptation  to  indulge  in  stron?  drink. 

1  believe  the  efficiency  of  this  command,  as  well  as  of  the  whole 
array,  would  be  promoted  by  the  following  changes  of  regulations: 

I.  Keduce  the  term  of  enlistment  to  three  years  and  of  re  enlistments 
to  one  year.  This  would  greatly  diminish  the  pressure  of  dissatisfied 
men,  and  those  who  have  better  prospects  outside,  to  leave  the  service 
by  desertion  or  through  the  influence  of  friends. 

II.  Allow  cases  of  desertion  to  be  tried  by  garrison  courts,  nnU  sa 
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the  accased  demands  a  general  court,  and  award  saitable  punishment, 
subject  to  approval  of  the  General  of  the  Army. 

III.  Allow  minor  offenses,  how  triable  by  garrison  courts,  to  be  tried, 
and  punishment  such  as  fine  or  confinement  at  hard  labor,  awarded  by 
a  field  officer  or  captain  other  than  the  commanding  officer  of  the 
prisoner,  unless  the  latter  demands  a  garrison  court ;  the  sentence  to 
be  subject  to  approval  by  the  post  commander. 

The  last  two  suggestions  would,  I  think,  tend  to  secure  prompt  as 
well  as  substantial  justice,  and  thus  save  valuable  time  as  well  as  give 
the  prisoner  a  speedy  trial.  In  the  great  majority  of  cases  the  prisoner 
pleads  guilty  and  makes  no  defense;  in  fact  charges  are  seldom  pre- 
ferred without  a  previous  investigation.  If  the  man  don't  even  pretend 
that  he  is  innocent,  why  should  the  legal  farce  of  a  formal  trial  be  en- 
acted? When  any  doubtful  case  arises  the  prisoner  can  secure  his 
rights  as  at  present  by  asking  for  a  ex)urt<,  but  in  the  general  case  he 
would  prefer  to  be  sentenced  at  once  so  as  to  avoid  delay.  A  scale  of 
punishments  for  the  more  frequent  offenses  should  be  prescribed  in 
orders,  to  be  used  as  a  basis  in  awarding  sentences. 

DRILL  AND  INSTRUCTION. 

During  the  year  the  Battalion  of  Engineers  has  been  drilled  and  in- 
structed as  follows : 

1.  Infantry  tactics,  school  of  the  soldier,  company  and  battalion. 

2.  In  target  practice,  during  the  month  of  June.  In  last  target  year 
121  men  qualified  as  marksmen  and  7  men  as  sharpshooters. 

In  the  rifle  contests  at  Fort  Niagara,  five  prizes  of  the  available  fif- 
teen were  won  by  the  battalion  team  as  follows : 

In  the  Department  of  the  East  match :  Sergt.  Martin  Doolan,  Com- 
pany B,  won  first  prize,  gold  medal;  and  first  prize,  silver  medal  (skir- 
mish). 

In  the  Division  of  the  Atlantic  match :  First  Lieut.  Irving  Hale, 
Corps  of  Engineers,  won  first  prize,  gold  medal;  and  first  prize,  silver 
medal  (skirmish).  Sergt.  Martin  Doolan,  Company  B,  won  fifth  prize, 
silver  medal. 

In  the  rifle  competitions  at  Creedmoor  the  battalion  team  took  first 
prize  for  the  third  time  in  the  Sheridan  skirmish  match,  and  second 
prize  in  the  Hilton  trophy  match. 

Second  Lieut.  Charles  L.  Potter,  Corps  of  Engineers,  won  fifth  prize 
in  Stewart's  match. 

Sergt.  George  Doyle,  Company  A,  won  first  prize  in  the  President's 
match  for  the  mid-range  military  championship  of  the  United  States  ; 
second  prize  in  Stewart's  match,  and  money  prize  in  Govenior's  match. 

3.  In  pontoniering  during  the  months  of  August  and  September,  in- 
eluding  rowing  and  building  canvas  ponton  and  trestle  bridges,  as 
prescribed  in  the  ponton  manual. 

4.  In  military  engineering,  including  field  fortifications,  sai>ping  and 
military  mining. 

6.  Ton>edo  drills  were  had  throughout  the  year,  the  winter  months 
being  devoted  to  indoor  drills  and  practice  in  the  loading  room,  and 
the  summer  months  to  outdoor  drills  and  exercises. 

6.  Photography.  Selected  details  of  noncommissioned  officers  have 
been  instructed  in  military  photography. 

Incompliance  with  telegraphic  instructions  from  the  Chief  of  Engi- 
neers, a  detachment  commanded  by  Capt.  Eric  Bergland,  Corps  of 
Engineers,  and  consisting  of  Second  Lieut s.  M.  M.  Patrick  and  Thomas 
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H.  Bees,  Corps  of  Engineers,  4  sergeants,  2  corporals,  and  62  pri- 
vates, left  Willetts  Point,  at  abont  7  a.  m.,  June  5,  1889,  and  pro- 
ceeded to  Johnstown,  Pa.,  or  vicinity,  for  the  purpose  of  assisting  in 
bridging  such  streams  as  might  have  been  rendered  impassable  by  the 
recent  floods.  This  detachment  was  accompanied  by  a  medical  officer. 
Asst.  Surg.  Theodore  De  Witt,  U.  S.  Army,  and  1  acting  hospital 
steward  with  medical  supplies.  Ilie  detachment  was  provided  with  4 
horses,  2  ponton  and  2  chess  wagons,  9  wooden  ponton  boats,  with 
balk  and  chess  complete,  9  canvas  ponton  boats,  complete  with  chess, 
7  bridge  trestles  with  balk  and  chess  complete^  material  sufficient  to 
construct  a  bridge  about  500  feet  long,  or,  excluding  the  canvas  pontons, 
350  feet  long.    Also  equipment  of  tools  and  material  for  repairs. 

A  detachment  of  2  sergeants,  2  corporals,  and  26  privates,  of  Com- 
pany E,  under  command  of  First  Lieut.  John  Biddle,  Corps  of  Engi- 
neers, left  West  Point,  S".  Y.,  on  June  5, 1889,  with  11  pontons  and 
proper  complement,  for  similar  duty,  at  Johnstown,  Pa. 

This  detachment  was  relieved  on  June  17, 1889,  and  with  16  men,  of 
the  Willets  Point  detachment,  under  command  of  Capt.  Eric  Bcrgland, 
Corps  of  Engineers,  returned  and  arrived  at  their  respective  stations 
on  June  18, 1889. 

The  following  resolution  was  adopted  by  the  Finance  Committee: 

Resolvedy  That  the  thanks  of  the  Finance  Committee,  on  behalf  of  the  citizens  of 
Johnstown,  be  tendered  to  the  United  States  soldiers,  who  have  furnished  to  us  most 

generously,  and  in  full  measure  the  means  of  communication  between  onr  communities 
ivided  by  flooded  and  bridgeless  rivers,  thus  enabling  us  to  get  back  to  our  accus- 
tomed employments.    We  know  that  they  have  had  a  difficult  and  laborious  tour  of 
duty,  and  have  in  every  way  manifested  their  heartfelt  sympathy  with  our  suffering 
X)eople. 
Certified  from  the  minutes. 

Ctbus  Elder, 

Secretary, 

It  has  often  been  suggested  that  discharged  engineer  soldiers,  and 
under  special  conditions  some  of  those  still  in  service,  might  be  em- 
ployed to  a  greater  extent  than  at  present  on  the  various  public  works 
carried  on  by  our  officers.  During  the  past  few  years,  I  have  been  able 
to  secure  employment  for  quite  a  number  of  deserving  men,  and  this 
has  almost  without  exception  resulted  in  substantial  benefit  to  the  pub- 
lic interest  as  well  as  to  the  men.  In  a  letter  dated  May  16, 1889,  Cap- 
tain F.  A.  Mahan,  Corps  of  Engineers,  proposed  a  detailed  plan  for 
placing  deserving  noncommissioned  officers  on  a  kind  of  supernumer- 
ary list,  and  employing  them  on  various  works  for  which  there  were 
appropriations  as  overseers,  draughtsmen,  time-keeprs,  etc.,  and  this  pa- 
per has  been  sent  informally  to  a  number  of  our  officers  who  have  had 
experience  in  such  matters  for  an  expression  of  their  views  on  its  feasi- 
bility. Several  replies  have  been  received,  from  which  it  appears  th^t 
the  subject  has  attracted  considerable  interest,  and  when  they  are  all 
in  the  matter  will  be  forwarded  to  the  Chief  of  Engineers  with  a  special 
report  and  recommendations. 

Engineeb  Depot. 

public  buildings  and  constructions. 

I.  The  new  library  has  been  provided  with  suitable  bookcases  made 
by  the  soldiers  from  such  lumber  as  remained  on  hand  after  the  com- 
pletion of  the  building,  and  the  books  have  been  transferred  to  it  and 
properly  arranged. 
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II.  The  soldiers'  laboratory,  40  by  60  feet,  and  two  stories  bigh,  has 
also  been  completed  and  occupied.  An  addition  to  this  building  20  by 
30  feet,  and  one  and  a  half  stories  high,  for  the  boilers,  engines,  and 
dynamos  required  for  the  electric  search-light,  fish  torpedo,  and  other 
purposes,  has  been  built  and  occupied.  The  machinery  has  been  set 
up  in  this  building,  substantial  piers  and  chimney  having  been  built 
for  the  purpose,  and  the  entire  structure  has  been  found  well  suited 
to  the  purpose  for  which  it  was  designed.  The  cost  of  the  build- 
ing with  the  addition  referred  to,  and  including  boiler  and  pipes  for 
steam-heating,  has  been  96,500,  or  exactly  the  amount  of  the  appro- 
priation. With  exception  of  the  tin  roof,  all  this  work,  indnding  the 
setting  np  of  the  boilers,  engine,  and  dynamo,  has  been  done  by  engi- 
neer soldiers. 

III.  Having  been  unsuccessful  in  getting  any  satisfactory  proposition 
from  the  contractors  who  built  the  steamer  Bushnell  for  making  the 
necessary  repairs  and  alterations  referred  to  in  my  last  report,  it  was 
decided  to  undertake  the  work  ourselves,  getting  such  parts  of  the 
machinery  as  required  special  skill  and  appliances  at  different  machine- 
shops  and  foundries,  where  they  could  be  procured  most  advaata- 
geously.  The  engines  and  other  parts  needing  alterations  have  been 
taken  out  and  are  now  being  replaced  in  their  new  form  with  every 
prospect  of  successful  result.  The  main  shaft,  with  the  propeller  and 
rudder,  will  soon  be  in  place,  and  the  hull  has  been  painted  preparatory 
to  launching.  The  engines  have  been  adapted  to  the  new  position  of 
the  d^aft,  and  are  being  set  up  as  rapidly  as  possible.  A  ^^  Lighthall" 
surface-condenser  has  been  substituted  for  the  exposed  pipes  formerly 
attached  outside  of  the  keel,  and  which  were  easily  damaged  whenever 
a  torpedo  or  other  submerged  obstacle  was  struck.  This  work  is  be- 
ing done  under  the  superintendence  of  Ordnance  Sergt.  William  H. 
Brown,  who  has  shown  great  intelligence  and  ingenuity  as  well  as  in- 
dustry in  carrying  on  this  difficult  undertaking. 

lY.  Considerable  work  was  done  in  repairing  some  of  the  old  ponton 
boats  for  use  in  the  ponton  drills  during  the  summer.  Although  they 
have  been  on  hand  nearly  thirty  years,  most  of  the  time  exposed  to  the 
weather,  some  of  these  old  boats  are  still  in  a  tolerable  state  of  preser- 
vation, and  some  of  them  even  stood  the  rough  journey  to  Johnstown, 
Pa.,  and  return,  without  serious  damage.  Of  course,  they  could  never 
be  relied  on  in  an  active  campaign,  and  they  must  soon  be  replaced, 
even  for  purposes  of  drill. 

V.  Lightning-rods. — ^The  frequency  with  which  trees  and  other  objects 
in  this  vicinity  have  been  struck  by  lightning,  suggests  that  some  pro- 
tection should  be  provided  to  all  the  more  important  buildings  on  the 
post,  and  it  is  thought  that  some  of  the  unserviceable  torpedo  cable 
can  be  used  to  advantage  for  that  purpose.  The  armor  and  core  together 
would  make  a  conductor  of  sufficient  cross  section,  and  it  can  be  put  up 
at  trifling  cost.  During  one  storm,  a  few  weeks  ago,  two  large  buildings 
were  struck,  but  fortunately  the  damage  done  was  slight,  and  was 
easily  repaired.  In  one  case,  a  man  stood  within  20  or  30  feet  of  a 
cornice  that  was  splintered  and  thrown  a  considerable  distance,  but  he 
was  not  even  knocked  down.  In  the  other  case,  the  gable  of  a  large 
store-honse  was  struck,  and  the  track  of  the  lightning  apparently  passed 
down  across  a  window  to  the  earth,  and  then  struck  oft'  some  distance 
through  the  grass,  and  finally  into  the  ground,  apparently  on  its  way  to 
a  pipe  line,  some  3  feet  below  the  surface. 

VI.  The  roof  of  the  officers'  laboratory  was  repainted.  The  roofs  of 
some  of  the  ponton  sheds  were  repaired  from  materials  obtained  by  pull- 
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lug  down  some  of  the  otber  sheds  that  are  no  longer  needed,  and  other 
necessary  repairs  to  the  depot  baildings  have  been  made. 

VII.  An  additional  derrick  was  erected  on  the  long  wharf,  to  give  ad- 
ditional facilities  for  handling  torpedo  materials. 

DEPOT'  PROPERTY. 

The  sarveying,  astronomical,  and  other  instraments  in  the  depot  have 
been  properly  cared  for,  and  the  following  additions  have  been  made 
during  the  year  by  purchase,  viz : 

Two  sextantSy  4  transits,  2  engineer  levels,  11  metallic  tapes,  10  steel  tapes,  5  binoo- 
ular  field  glasses,  10  steel  chains,  8  leveling  rods,  5  hand  levels. 

The  following  instruments  have  been  received  in  depot  from  officers 
on  public  works,  viz : 

Eight  theodolites,  3  engineer  levels,  1  plane  table,  2  gradienters,  1  astronomical 
transit,  10  prismatic  compasses,  6  odometers,  1  barometer  aneroid,  3  sets  drawing  la- 
strnments,  3  pocket  compasses,  1  sextant,  3  steel  chains. 

The  following  instruments  have  been  transferred  to  officers  of  the 
corps  and  to  acting  engineer  officers  on  public  works,  viz : 

Six  engineer  levels,  3  sextants,  1  gradienter,  1  plane-table,  4  current  meters,  2  odom- 
eters, 6  theodolites,  1  standard  yard,  2  surveyor's  compasses,  11  hand  levels,  9  pocket 
compassess,  3  Abbot's  protractors,  1  boat  compass,  5  level  rods,  6  aneroid  barometers, 
7  thermometers,  4  steel  chains,  13  prismatic  compasses,  2  sets  of  pins,  2  metallic  rulers, 
1  metallic  triangle,  6  metallic  tapes,  4  steel  tapes,  3  binocular  field  glasses,  2  sounder 
instruments,  1  circular  protractor,  2  sets  drawing  instruments. 

Most  of  the  repairing  of  the  instruments  during  the  year  has  been 
done  by  detailed  enlisted  men  of  the  battalion,  and  the  cost  has  been 
very  much  less  than  it  would  have  been  if  the  instruments  had  been  sent 
out  to  private  shops,  while  the  character  of  the  work  done  has  been 
satisfactory. 

The  following  instruments  have  been  overhauled,  cleaned,  and  put  in 
good  order  during  the  year,  viz : 

Sixteen  prismatic  compasses,  2  engineer  levels,  1  standard  yard,  1  plane-table,  4 
steel  scales,  1  gradienter,  2  current  meters,  2  transits,  3  steel  chains,  1  sextant,  2  steel 
tapes,  3  theodolites,  2  engineer  levels,  1  hand  level,  and  a  nnmber  of  smaller  instru- 
ments, and  minor  repairs  on  instruments  not  mentioned  above. 

Electrical  test  instruments  have  been  also  repaired  in  the  depot  repair- 
shop  to  advantage,  but  such  instruments  as  could  not  bo  repaired 
here  were  sent  to  private  shops,  land  the  expense  during  the  fiscal  year 
including  bills  paid  for  repair  of  instruments  at  distant  places,  paid  in 
accordance  with  instructions  from  the  Chief  of  Engineers,  amounted  to 
$165.80. 

As  no  electrical  instruments  have  been  bought  for  several  years,  dur- 
ing which  time  many  new  and  improved  forms  have  been  devised,  it 
was  found  necessary  to  purchase  quite  a  number  of  these  instruments 
lor  use  in  the  laboratory  as  well  as  to  illustrate  the  progress  now  mak- 
ing in  these  matters  both  in  this  country  and  in  Europe.  Some  of  these 
instruments  have  been  received  and  others  are  daily  expected.  Among 
these  instruments  are  ammeters  and  voltmeters  of  some  of  the  most 
approved  paterns,  adapted  to  all  measurements  likely  to  be  required. 

EXPERIMENTS. 

The  appropriation  for  continuation  of  torpedo  exi>eriment8  was  not 
available  until  November  6, 1888,  and,  as  explained  in  former  reports, 
there  ha<l  been  n6  appropriation  for  this  purpose  for  the  two  preceding 
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fears,  so  that  all  the  experiments  that  could  be  attempted  were  sach  as 
coald  be  made  with  the  materials  on  hand  or  that  could  be  improvised 
without  much  expense.  During  this  time  we  were  also  greatly  crippled, 
both  in  making  experiments  and  in  the  instruction  of  soldiers  in  plant- 
ing and  operating  torpedoes,  by  the  failure  of  the  steam-launch  and 
the  propeller  Bushnell^  both  of  which  gave  out  last  fall  and  could  not 
be  made  ready  for  this  season's  work.  By  borrowing  a  steam-launch 
from  the  Navy  Department,  the  difficulty  has  been,  in  a  measure,  over- 
come, and  it  is  hoped  the  Bnshnell  will  soon  be  in  use  again,  but  the 
other  boat  will  not  be  worth  repairing  and  can  only  be  used  as  a  laft 
for  carrying  materials. 

I.  Tests  of  explosives. — The  apparatus  for  testing  high  explosives  was 
repaired  and  other  preparations  were  made  early  in  the  spring  for  such 
tests  as  might  appear  desirable,  and  samples  of  emmensite  were  ordered 
for  trial,  but  an  accidental  explosion  occurred  at  Dr.  Emmens'  works 
just  as  he  was  ready  to  ship  the  explosive,  destroying  the  works  as  well 
as  the  samples,  and  he  has  not  been  able  to  replace  them.  He  states, 
however,  that  he  expects  to  be  able  to  furnish  some  of  his  powder  at  an 
early  day,  and  it  will  be  tested  as  soon  as  received. 

Samples  of  roburite  were  also  promised,  but  have  not  been  received. 

In  this  connection  it  may  be  proper  to  state  that,  although  the  num- 
ber of  di£ferent  explosives  has  nearly  reached  three  hundred  and  fifty, 
none  have  been  discovered  which  give  any  great  piomise  of  superseding 
gun-cotton  and  dynamite  for  sea  mines;  and  for  all  purposes,  both  mili- 
tary and  industrial,  only  a  very  limited  number  of  the  so-called  inven- 
tions will  probably  ever  be  brought  into  general  use. 

IL  Crater  ^ate^e.-— Some  additional  experiments  were  made  with  the 
crater  guage,  and  it  was  intended  to  take  it  into  deep  water,  but  owing 
to  the  breaking  down  of  the  Bushnell  this  could  not  be  conveniently 
done,  but  will  be  tried  later. 

In  addition  to  the  conclusions  given  in  my  last  report,  it  has  been 
found,  or,  at  all  events,  ^Hhe  indications  are": 

1.  That  for  each  charge  there  is  a  depth  at  which  the  crater  will  be 
spheroidal  in  form,  while  at  greater  or  less  depths  it  will  be  ^^  pear- 
shaped,''  the  smaller  end  being  downward  for  less  depths,  and  upward 
for  greater  depths. 

2.  The  surface  (not  the  volume)  of  the  crater  appears  to  vary  about 
with  the  weight  of  the  charge,  the  latter  being  of  musket  powder. 

3.  It  makes  but  little  difference  whether  the  slides  are  set  close  to 
the  ring  at  the  center,  or  at  considerable  distance,  provided,  of  course, 
they  are  inside  the  limits  of  the  crater  due  to  the  given  charge. 

Four  additional  wires  and  slides  were  inserted  near  the  vertical  wire 
in  order  to  get  a  more  accurate  record  of  what  takes  place  in  that 
direction. 

It  should  be  explained  that  the  apparatus  in  question  consisted  of  a 
wooden  frame  15  by  20  inches  square,  with  radial  wires  running,from  a 
thin  iron  ring  at  the  center,  the  whole  figure  being  something  like  a 
spider's  web,  with  wooden  slides  on  the  wires  so  arranged  as  to  be  of 
the  same  density  as  water,  and  to  leave  a  small  rubber  washer  at  the 
extreme  point,  to  which  they  are  carried  by  the  explosion.  The  charge 
(which  is  necessarily  small,  from  ^  to  5  pounds)  is  placed  in  the  center 
of  the  ring,  and  the  whole  frame  is  lowered  vertically  into  the  water  to 
the  desir4^  depth  just  before  firing.  Plate  I  shows  some  additional  re- 
sults obtained  with  this  apparatus. 

III.  Pressure  gauge, — Another  apparatus  for  accurate  measurement 
of  small  pressures,  such  as  would  result  from  the  explosion  of  a  small 
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charge^  or  from  a  large  one  at  coDsiderable  distance,  is  shown  on  Plate II. 
It  consistsof  a  compressible  casbion  to  receive  the  pressure  and  a  steam- 
gauge  to  register  it«  these  parts  being  connected  by  an  iron  pipe  of 
suitable  length,  and  having  an  attachment  for  a  bellows  or  air-pump.  If 
this  cushion  be  placed  at  the  desired  depth  and  distance  from  the  charge 
to  be  fired,  it  is  evident  that  any  compression  of  the  water  would 
compreRS  the  air  in  the  cushion,  and  cause  a  sudden  rise  in  the 
index  of  the  gauge.  This,  however,  would  give  a  ballistic  effect  in- 
stead of  a  statical  one,  and  to  avoid  this  difficulty  it  is  necessary  to 
compress  the  air  in  the  cushion  and  gauge  to  about  the  pressure  ex- 
pected from  the  explosion.  If  the  pressure  from  the  explosion  does 
not  exceed  this  assumed  pressure,  no  perceptible  rise  will  be  observed 
in  the  index,  but  if  a  rise  is  noted  it  will  give  a  good  idea  of  the  proper 
pressure  at  which  the  gauge  should  be  set  for  the  next  explosion.  The 
results  obtained  show  that  this  is  by  far  the  most  accurate  method  yet 
devised  for  measuring  small  pressures,  and  the  facility  with  which  it 
may  be  used  renders  it  a  very  convenient  instrument  for.investigating 
the  effect  of  explosions  at  considerable  distances  and  the  law  governing 
such  effects. 

It  has  been  found  that  a  charge  of  10  pounds  of  mortar  powder,  10 
feet  below  the  surface  and  10  feet  horizontally  from  the  gauge,  will 
not  give  a  pressure  of  more  than  10  pounds  per  square  inch.  Arrange- 
ments are  nearly  perfected  for  giving  this  method  a  thorough  trial,  and 
the  results  will  be  reported  later. 

IV.  Torpedo  drill. — Five  grand  groups  of  torpedoes  were  planted 
during  the  season  by  different  detachments  of  officers  and  men.  When 
a  group  has  been  planted  and  tested,  its  position  is  located  on  the  chart 
and  a  tracking  drill  with  search  lights  is  ordered.  The  officers  are  re- 
quired to  superintend  all  the  details  of  the  instruments,  dynamo,  and 
projectors.  A  steam-launch  is  followed  in  various  directions  through 
and  across  the  group,  and  a  small  charge  of  dynamite  is  fixed  whenever 
she  is  judged  to  be  dangerously  near  the  torpedo  which  it  represents. 
The  fuses  in  the  torpedoes  are  also  fired,  and  a  record  made  of  the  fact 
when  a  torpedo  is  taken  up. 

The  object  of  this  drill  is  twofold;  it  accustoms  the  officers  and  men 
to  the  duty  of  handling,  planting,  and  operating  the  system,  and  it 
furnishes  reliable  data  for  correcting  defects  in  the  system  and  in  the 
methods  of  using  it. 

The  Mangin  projector,  ordered  several  months  ago  from  Messrs.  Saut- 
ter, Lemmonicr  &  Co.,  of  Parish  has  been  delayed  much  longer  than  it 
should  have  been,  but  the  makers  now  promise  to  send  it  at  once,  and 
it  will  be  set  up  and  tested  as  soon  as  it  arrives. 

V.  Range  finders  and  position  indicators. — One  of  the  most  important 
instruments  yet  to  be  invented  is  a  quick,  simple,  and  reliable  instru- 
ment for  determining  the  distance  of  moving  objects.  Several  of  the 
young.officers  have  l^n  set  to  study  this  problem,  and  a  number  of  dif- 
ferent instruments  for  the  purpose  have  been  tested  and  studied,  but 
nothing  satisfactory  has  been  found.  It  is  proposed  to  continue  the 
investigations,  however,  and  one  or  two  new  instruments  will  be  con- 
structed in  the  near  future. 

YI.  Several  photographs  of  explosions  in  air  and  water  have  been 
made,  but  they  are  not  yet  satisfactory,  and  it  is  hoped  that  better  ones 
may  be  taken.  Some  of  those  taken  by  Lieutenant  Hale  and  Sergeant 
Von  Sothen,  six  in  number,  marked  IV*  to  IV*,  inclusive,  are  forwarded 
herewith.  In  some  cases  ][>owdered  magnesium  was  used  to  increase 
the  actinic  effect,  but  with  ordinary  powder  the  flame  is  distinctly  visi* 
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ble.  Tue  charge  useil,  and  other  circunistances  under  which  the  pictures 
were  taken  have  been  noted  on  each  photograph. 

VII.  In  order  to  ascertain  whether  some  parts  of  the  system  could 
be  improved,  a  Board  of  officers  was  convened  to  examine  into  the  sub- 
ject and  report  on  the  advisability  of  further  experiments  in  connection 
with  mooring  rope,  shackles,  cut-off  boxes,  torpedo  cases,  etc. 

A  copy  of  the  order,  instructions,  and  reports  of  the  Board  is  for- 
warded herewith,  marked  D.  It  is  not,  however,  in  a  condition  for 
definite  action,  being  merely  a  preliminary  step,  and  it  is  forwarded  to 
show  the  line  of  investigation  it  is  proposed  to  follow.  The  papers  will, 
however,  explain  themselves. 

Yin.  A  number  of  specimens  of  building  stone  have  been  tested  at 
the  request  of  officers  engaged  on  river  and  harbor  works.  Lieutenant 
Eeese  has  attended  to  this  duty,  and  has  obtained  very  satisfactory 
results,  considering  the  facilities  at  hand. 

A  **  Jolly  "  spring  balance  for  specific  gravity  has  been  procured,  and 
it  is  proposed  to  try  some  experiments  on  the  ratio  of  absorption  under 
high  pressures. 

A  "  Lyman '^  wave-model  has  also  been  procured  for  illustrating  the 
subject  of  wave-action. 

IX.  Some  tests  of  service  fuzes  and  of  a  new  form  of  ^^  machine-made" 
fuzes  have  been  made.  Some  of  the  results  are  shown  in  Appendix  E. 
One  anomalous  result  observed  was  that  some  of  the  fuzes  that  had 
been  on  hand  for  several  years  gave  a  lower  resistance  when  heated  than 
when  cold.  On  opening  these  fuzes  globules  of  free  mercury  were 
found,  apparently  formed  by  the  decomposition  of  the  mercuric  fulmi- 
nate, though  I  have  never  seen  it  stated  that  such  a  decomposition  is 
possible.  The  machine-made  fuzes  gave  remarkably  uniform  results, 
and  some  suggestions  were  given  for  improving  them  in  other  respects, 
but  the  new  lot  has  not  been  received. 

X.  Sims  Torpedo. — As  there  is  an  allotment  of  $5,000  for  buying 
motors  for  some  of  the  torpedoes  furnished  by  Mr.  Sims  several  years 
ago,  and  as  he  now  claims  to  have  made  great  improvements  in  his 
motor,  a  number  of  trials  of  this  torpedo  were  made  and  others  are 
proposed. 

The  new  motor  is  adapted  to  a  much  higher  speed  than  the  old  one, 
and  the  current  required  to  drive  it  has  a  much  higher  £.  M.  F.,  in  some 
cases  reaching  1,300  volts.  To  provide  for  this  the  cable  is  much  better 
insulated  than  the  old  ones,  the  wire  being  very  fine  and  the  dielectric 
being  nearly  pure  rubber  put  on  in  strips  wound  round  and  round. 
It  is  then  passed  through  melted  paraffine  and  coated  with  dry  cotton 
and  finally  with  a  braid  of  tarred  hemp.  The  insulation  seems  to  be 
excellent,  and  no  instance  of  a  leak  in  it  has  occurred,  notwithstanding 
the  high  voltage  and  the  fact  that  it  has  been  wound  and  unwound  ten 
or  twelve  times.  It  is  doubtful  whether  this  insulation  would  last  long 
in  store  unless  it  was  constantly  submerged  in  water.  The  torpedo  car- 
ries about  one  mile  of  this  cable,  but  it  is  very  little  larger  than  the  old 
cable. 

The  torpedo  itself  is  smaller  and  the  float  is  longer  than  the  old  one, 
while  the  model  is  intended  to  be  better  adapted  to  high  speed.  Plate 
III  shows  the  form  and  dimensions  of  the  torpedo  complete. 

The  motor  is  geared  to  make  two  revolutions  to  one  of  the  propeller, 
which  is  30  inches  in  diameter  and  30  inches  pitch.  A  propeller  with 
3G  inches  pitch  was  tried  in  one  run,  but  failed  to  give  the  speed  at- 
tained with  the  30-inch  pitch. 

The  results  of  the  trials  with  this  torpedo  show  that  it  can  far  exceed 
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aDy  results  heretofore  attained  with  it,  the  best  speed  with  the  old  mo- 
tor being  about  10  miles  per  hour,  while  the  new  one  gives  over  IP 
miles. 

After  a  preliminary  dock-trial,  the  following  runs  were  had  for  speed) 
viz: 

June  3y  18S9. — The  torpedo  started  all  right,  but  at  moderate  speed, 
and  soon  showed  signs  of  a  <<  short  circuit."  Steered  to  the  left,  and 
stopped  at  about  5^  feet.  On  opening  the  torpedo,  the  coupling  be- 
tween the  cable  and  the  motor  sections  was  found  burned  out.  This 
was  evidently  caused  by  a  slight  leakage  along  the  cotton  cover  of  the 
cable  which  had  not  been  removed. 

June  7, 1880. — The  steering- gear  failed  to  work.  Three  starts  were 
made,  and  she  appeared  to  travel  considerably  faster  than  the  old  boats, 
but  could  not  be  guided,  and  failed  to  pass  the  second  stake-boat.  The 
rudder  post  was  found  to  be  considerably  bent. 

June  10, 1889. — The  forward  part  of  the  ruddAr  having  been  consid- 
erably reduced,  a  run  of  about  900  feet  was  made.  The  speed  was 
good,  and  the  steering  successful,  but  one  of  the  belts  of  the  dynamo 
broke  and  the  run  was  stopped.  This  was  one  of  the  old  V-shaped  belts, 
and  the  result  showed  that  they  were  not  strong  enough  to  drive  the 
large  dynamo.  They  were  at  once  replaced  by  a  12-inch  flat  belt,  with 
larger  pulleys,  and  it  is  not  expected  that  any  more  trouble  will  arise 
from  that  source. 

June  19, 1889. — The  first  successful  run  was  had.  The  torpedo  seemed 
to  be  under  control,  and  made  the  distance  of  2,510  feet  in  110.2  sec- 
onds, giving  a  speed  of  15.5  statute  miles  per  hour.  The  course  was 
marked  by  buoys  and  a  flag  was  dropped  at  the  instant  the  torpedo 
passed  each  buoy,  the  time  being  marked  by  a  chronometer  and  a 
Morse  register.  The  torpedo  was  also  tracked  and  plotted  by  a  party 
of  officers  under  Lieutenant  Wilson,  but  the  transits  worked  badly  and 
the  results  were  submitted  as  approximate  only.  The  run  was  at  3.30 
p.  m.,  an  hour  before  high  tide. 

June  21, 1889. — Another  run  was  made  over  the  course,  a  third  buoy 
having  been  placed  805  feet  beyond  the  first,  and  1,705  feet  from  the 
third  buoy.  The  run  was  at  11.30  a.  m.,  about  one  hour  before  low 
water.  Time  from  first  to  third  buoy  101  seconds,  the  distance  being 
2,510  feet  and  the  spe^d  16.96  statute  miles.  From  the  second  to  the 
third  buoy  the  speed  was  17.4  statute  miles  per  hour.  The  propeller 
turned  with  difficulty,  and  it  was  roughly  estimated  that  about  6  horse- 
power would  be  wasted  in  friction.  On  the  recovery  of  the  boat  it  was 
found  that  the  shaft  turned  still  harder,  and  an  examination  showed 
that  the  bearings  had  become  heated  and  required  reai^ustment. 

June  21 J 1889.— The  run  was  set  for  10.30  a.  m.,  but  owing  to  certain 
breaks  in  the  circuit  it  did  not  come  off  till  12  m.,  an  hour  and  a  half 
after  high  tide.  The  time  was  marked  by  Captain  Boessler,  on  a  Morse 
register,  and  by  Lieutenant  Wilson  with  a  stop-watch.  Lieutenant 
Lucas  read  Thomson's  electrostatic  voltmeter,  and  Sergeant  Newman 
the  Ayrton  &  Perry  am-meter,  No.  1067.  Speed  of  the  dynamo  was 
taken  by  Lieutenant  Taggart,  and  Sergeant  Kennedy  read  Mr.  Sims' 
voltmeter.  The  run  was  a  good  one,  the  time  of  the  passage  between 
the  first  and  third  buoys,  by  Captain  Boessler  and  Lieutenant  Wilson, 
being  98.4  seconds,  giving  an  average  speed  of  17.4  miles  per  hour. 
Between  the  second  and  third  buoys  the  speed  was  18.2  statute  miles 
per  hour.  'Th^  potential  at  the  dynamo  varied  from  1,160  to  1,260 
volts,  and  the  current  was  from  34.5  to  38.5  amperes.  Highest  dynamo 
revolutions,  1,040  per  minute. 


APPENDIX  3 — ^REPORT   OP  LIEUT.   COL.   KINO.  483 

This  was  the.  last  run  dariDg  the  fiscal  year,  bat  the  torpedo  has  since 
slightly  improved  the  record  by  giying  a  speed  of  19  miles  per  hour. 
Three  instantaneoas  photographs,  showing  the  torpedo  under  way,  aud 
the  peculiar  waves  produced,  are  forwarded  herewith,  marked  V^,  V, 
and  V3. 

XI.  A  series  of  experiments  was  made  to  test  the  reliability  of  a 
number  of  circuit-closers,  but  it  was  interrupted  by  the  breaking  down 
of  the  BushnelL  The  results  obtained  were  reported  to  the  Chief  of 
Engineers  in  January  last,  and  as  they  were  only  preliminary  to  a 
more  extended  series  it  is  not  thought  necessary  to  repeat  them  here. 

STATEMENT  OF  FUNDS. 

I.  Engineer  depot  at  Willets  Painty  New  For*;.— Congress  appropriated 
for  the  fiscal  year  ending  June  30,  1889 : 

For  incidental  expenses  of  depot  (incidentals) f5, 000. 00 

For  instraotion  of  battalion  (materials) 1.500.00 

For  purchase  and  repair  of  instmments  (instruments) 2, 000. 00 

For  purcHase  and  binding  of  professional  works  of  recent  date  on  military 

and  civil  engineering  (library) 500.00 

For  rebuilding  laboratoi^  for  enlisted  men,  which  was  destroyed  by  fire  in 

November,  1886  (laboratory) 6.500.00 

For  repairs  of  sea-wall  and  wharf  at  Willets  Point,  New  York 2, 500. 00 

Total 18,000.00 

Of  this  there  has  been  expended  and  pledged : 

For  incidental  expenses  of  depot  (incidentals) $5,000.00 

For  instruction  of  battalion  (materials) 1,500.00 

For  purchase  and  repair  of  instrnments  (instruments) 1 ,  989. 95 

For  purchase  and  binding  of  professional  works  of  recent  date  on  military 

and  civil  engineering  (library) 500.00 

For  rebuilding  laboratory  for  enlisted  men,  which  was  destroyed  by  fire  in 

November,  1886  (laboratory) 6,500.00 

For  repairs  of  sea-wall  and  wharf  at  Willets  Point,  New  York 2. 500. 00 

Total 17,989.95 

ir.  Torpedoes  for  harbor  defense. — The  exi)enditure  of  the  following 
items  of  the  $200,000  appropriated  by  act  of  Congress  September  22, 
1888,  has  been  placed  in  my  charge,  and  is  available  until  expended,  viz: 

1.  For  purchase  of  a  complete  electric-light  outfit $10, 000. 00 

2.  For  purchase  of  submarine  mining  material 58,000.00 

3.  For  continuing  torpedo  experiments 15,000.00 

4.  For  instruction  of  engineer  troops  in  submarine  mining 10, 000. 00 

5.  For  purchase  of  motors  for  equipping  movable  torpedoes 5, 000. 00 

Total 98,000.00 

Of  this  there  has  been  expended  and  pledged: 

1.  For  purchase  of  a  complete  electric-light  outfit $2, 000. 00 

2.  For  purchase  of  submarine  mining  material 57,61^5.07 

3.  For  continuing  torpedo  experiments 4, 107. 08 

4.  For  instruction  of  engineer  troops  in  submarine  mining 4, 217. 78 

5.  For  purchase  of  motors  for  equipping  movable  torpedoes 

Total 67,949.93 

III.  New  appropriations. — Official  notification  has  beeu' received  of 
the  appropriation  for  the  fiscal  year  ending  June,  1890. 
The  following  amounts  have  been  assigned  to  me  tor  disbursement, 
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contained  in  General  Orders  No.  26,  Headquarters  of  the  Army,  Adja- 
tant-General's  Office,  Washington,  D.  0.,  March  19, 1889,  viz : 

Engineer  depot  at  Willets  Point,  N.  T. : 

1.  For  incidental  expenses  of  depot  (incidentals) $5, 000. 00 

2.  For  instruction  of  battalion  (materials) 1,500.00 

3.  For  purchase  and  repair  of  InstramentB  (instrnments) 4, 000. 00 

4.  For  purchase  and  binding  of  professional  works  of  recent  date  on 

military  and  civil  engineering  (library) 500.00 

5.  For  a  new  building  containing  engineer  models 8,000.00 

Total 19,000.00 

Congress  appropriated  by  act  of  March  2, 1889,  under  the  general 
title  ^'  Torpedoes  for  harbor  defense  ^  the  sum  of  $250,000  for  needful 
casemates  and  cable  galleries  to  render  it  possible  to  operate  submarine 
mines,  and  the  money  is  available  until  expended. 

The  Board  of  Ordnance  and  Fortifications  has  approved  an  allotment 
from  the  above,  based  upon  the  estimates  of  the  Board  of  Engineers, 
and  the  allotment  has  been  authorized  by  the  Acting  Secretary  of  War 
as  follows:  For  mining  casemate  and  cable  gallery  at  Willets  Point, 
$25,000.    This  amount  was  assigned  to  me  for  disbursement. 

ESTIMATES. 

There  will  be  required  for  the  fiscal  year  ending  June  30, 1891,  the  fol- 
lowing, viz : 

I.  For  incidental  expenses  of  depot,  including  fuel,  lights,  chemicals,  station- 
ery, hardware,  extra-duty  pay  to  soldiers  necessarily  employed  as  artiticers, 
on  work  in  addition  to,  and  not  strictly  in  the  line  of  their  military  duties, 
such  as  carpenters,  clerks,  blacksmiths,  draughtsmen,  printers,  bookbinders, 
lithographers,  engine  drivers,  teamsters,  wheelwrights,  masons,  painters, 
laborers,  and  clerk  hire,  and  for  materials  to  repair  public  buildings,  machin- 
ery and  unforeseen  expenses $5,000 

II.  For  purchase  of  materials  for  the  instruction  of  engineer  troops  in  their 
special  duties  of  sappers  and  miners,  for  land  and  submarine  mines^  and 

rntoniers,  torpedo  drill,  and  signaling 1,500 
For  purchase  and  repair  of  instruments  to  be  issued  to  officers  of  the  Corps 
of  Engineers  and  to  acting  engineer  officers,  for  use  on  public  work  and  sur- 
veys      2,500 

IV.  For  the  library  of  the  United  States  Engineer  School ;  purchase  and  bind- 
ing of  professional  works  of  recent  date,  treating  of  military  and  civil  en- 
giueeringaud  kindred  scientific  subjects 500 

Total ,...., 9,500 

Very  respectfully,  your  obedient  servant, 

W.  R.  King, 
Lieut  Col.  of  Engineers. 

The  Chief  of  Engineers,  U.  S.  A. 


Appendix  A.— Proorammb  op  Study  and  Instruction  for  Winter  Season. 

[Prhited  Orders  Ko.  231.] 

United  States  Engineer  School, 
Po%t  of  WilletB  Point,  New  York  Harbor,  Xovemher  8, 1888. 

The  foUowins  programme  of  stody  and  instractionB  for  the  ensnlng  winter  season, 
oommenciDg  BioDdayi  December  3,  1888,  and  ending  Friday,  April  27l  1889  (a  period 
of  twenty-one  weeks),  having  been  recommended  by  the  academic  staff  and  approved 
by  the  Chief  of  Engineers,  will  be  carried  into  effect. 
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COURSE   FOR  OFFICERS. 

1.  Examinations  by  the  academic  staff  will  be  held  at  the  end  of  January  and  April, 
and  intermediate  examinations,  as  nearly  monthly  as  practicable,  will  beheld  by  com- 
mittees of  the  academic  staff.  Marks  at  examinations  will  be  on  the  West  Point  system, 
and  the  committees  will  report  to  the  commandant  of  the  school  the  results  of  the 
examinations.  As  the  efficiency  of  the  instruction  can  be  much  influenced  by  the  in- 
structors, they  will  keep  themselves  fully  advised  of  the  progress  of  the  students :  will 
sive  them  at  any  time  any  needed  aid,  and  when  the  information  on  special  subjects 
Is  difficult  to  obtain,  should  supplement  the  course  by  lectures.  The  instructors  will 
meet  their  classes  weekly,  and  assign  the  lessons  for  the  following  week. 

FIRST  WINTER'S  COURSE. 

2.  The  course  for  engineer  officers  spending  their  first  winter  at  the  school  will  be 
Torpedoes,  nineteen  weeks ;  surveying,  two  weeks.  For  officers  of  other  arms  of  the 
service  detailed  for  special  instruction  in  the  torpedo  service :  Torpedoes,  twenty-one 
weeks. 

TORPEDOES. 

3.  (a)  Text  books  and  instructions,  as  follows:  (1)  So  much  of  Abbot's  Notes  on 
Electricity  as  relates  to  electrical  units,  batteries,  electrical  measuring  instruments 

electrical  measurements  and  magneto-exploders;  supplemented  by  extensive  labora, 
t«ry  practice  in  the  solution  of  practical  electrical  problems.  (2)  Abbot's  New  Tor- 
pedo Manual.  (3)  So  much  of  Part  II,  Professional  Papers  No.  23,  Corps  of  Engineers- 
os  relates  to  the  manipulation  of  the  fish  torpedo. 

(6)  Theoretical  and  practical  instruction.  (1)  Incandescent  electric  lighting,  as 
applied  to  the  lighting  of  barracks,  magazines,  casemates,  etc.,  in  extensive  systems 
of  fortification.  (2)  The  details  of  an  electric  search-light  plant.  (3)  The  problem  of 
the  electrical  transmission  of  energy.  Books  of  reference :  Thomson's  Dynamo  Elee- 
tric  Machinery;  Kapp's  Electrical  Transmission  of  Energy;  Maier's  Arc  and  Glow 
Lamps ;  Gray's  Absolute  Measurements. 

(c)  Attendance  at  the  electrical  laboratory  will  be  regulated  by  the  instructor. 
Theoretical  study  will  be  done  as  far  as  practicable  in  quarters,  and  after  reasonable 
preliminary  practice  all  electrical  measurements  must  be  made  without  the  use  of 
text  books  or  diagrams.  During  the  last  two  weeks  of  the  winter's  course  each  officer 
will  prepare  a  plan  (map  and  memoir)  for  the  torpedo  defense  of  Narragansett  Bay 
and  Newport,  R.  I.,  showing  the  location  of  the  torpedoes,  all  junction  boxes,  cables, 
and  casemates.  The  plan  to  include  location,  armament,  and  type  of  battery  designed 
for  the  defense  of  the  torpedo  lines. 

4.  Surveying  (last  two  weeks  of  course,  and  preparatory  to  actual  field  work) : 
Such  parts  as  may  be  designated  by  the  academic  staff,  of  Johnson's  Theory  and 
Practice  of  Surveying. 

SECOND  WINTER'S  COURSE. 

5.  Civil  engineering,  five  weeks;  military  engineering,  seven  weeks ;  photograpliy, 
five  weeks ;  torpedoes,  four  weeks. 

CIVIL  ENGINEERING. 

6.  Five  weeks.  Subjects:  (I)  Measurement  of  river  discharge;  (2)  improvement 
of  non-tidal  rivers;  (3)  improvement  of  tidal  rivers. 

7.  Text  books:  Vernon  Harcourt's  Rivers  and  Canals;  Schlichting's  Improvement 
of  non-tidal  Rivers.    Books  of  reference  (see  third  winter's  course). 

MILITARY  ENGINEERING. 

8.  Seven  weeks.  Subjects:  (1)  Modern  guns,  carriages,  and  projectiles;  (2)  steel, 
compound,  wrought,  and  cast  iron  armor;  (3)  modem  ships  of  war  and  sea-coast  de- 
fenses; (4)  modern  fortifications,  and  their  attack  and  defense. 

!).  Text  books :  Such  parts  of  the  following  books  as  may  be  designated  by  the 
academic  staff:  Woolwich  Text  Book  of  Fortifications,  Magn  ire's  Attack  and  Defense 
of  Coartt  Fortifications ;  Fortifications  of  To-Day ;  Inglis'  paper  in  Professional  Papers 
lioyal  Engineers,  18d4,  and  a  lecture  on  armored  defense  in  Ordnance  Notes  No.  151 ; 
XvTy^a  Development  of  Armor;  Naval  Intelligence  Papers.  June,  188tJ ;  Adams' 
Spf  zia  Experiments,  188o ;  Baylay's  Types  of  Modern  Guns ;  The  Production  of  Heavy 
(inns  for  Coast  Defense,  Sir  A.  Clark. 

10.  Books  of  reference:  Articles  on  Fortification  and  Gunnery,  En&yX!ll>fMedia  Bri- 
tnnuica ;  Ordnance  Notes,  No.  135  and  Appendix ;  Volume^  9,  Professional  Papers 
Royal  Engineers;  Report  Board  on  Fortifications;  Text  Books  on  Gunnery,  McKin- 
lay  ;  Naval  Annual  1887,  Brassy. 
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MILITARY  PHOTOGRAPHY. 


11. (Five  weeks.)  Practice  will  be  had  in  the  following];  methods:  Negatives  by  wet 
and  dry  processes ;  developers  and  latensiQers;  silver  printing,  and  finiahing  and 
monn  ting  of  prints;  map  printing;  pboto  lithography,  inclading  the  negative  and 
transfer  to  stone  and  printing.  Each  officer  to  submit  twelve  printed  copies  oi  his 
map.    Text-books :  Griffin's  Notes  on  Photography. 

TORPEDOES. 

12.  (Foar  weeks.)  One  or  more  officers  of  the  second  and  third  winter's  oonrse  will 
be  detailed  weekly  to  report  to  the  instructor  in  torpedoes,  as  assistant  for  testing 
core  joints  and  instrncting  enlisted  men  on  the  torpedo  detail. 

THIRD  WINTER'S  COURSE. 

13.  Civil  engineering,  eight  weeks;  military  engineering,  eight  weeks  ;  torpeiloes, 
five  weeks. 

CIVIL  ENGINEERING. 

14.  (Eight  weeks.)  Sabjects:  (I)  Wave  and  cnrrent  action,  and  improvement  of 
harbors ;  (2)  canals ;  (3^  steam  engines  and  pumps. 

15.  Text-bookb:  Such  parts  of  the  following  text-books  as  may  be  designated  by 
the  academic  staff:  Vernon  Harcourt's  Rivers  and  Canals,  and  Harbors  and  I>ocks  ; 
Edward's  Steam-Engines. 

16.  Books  of  reference :  Rankine's  Civil  Engineering  and  Steam-Eugine;  Bixby's 
Pointe  de  Qrave ;  articles  on  hydro-mechanics  and  steam-engine  in  Encyclopedia 
Britannica;  CotterilPs  Applied  Mechanirs;  Jameison  on  Steam-Engine;  8t«am-Boil- 
ers,  Wilson ;  Modern  Steam-Engine,  Rose;  Canal  and  River  Engineering,  D.  Steven- 
son ;  Constrnction  of  Harbors,  T.  Stevenson;  Trantwine's  Engineers'  Pocket  Book. 

MILITARY  ENGINEERING. 

17.  (Eight  weeks.)  Hamltsy's  Operations  of  War,  and  preparation  of  project  for  the 
defense  of  snch  place  as  may  be  designated  by  the  instructor. 

TORPEDOES. 

18.  (Five  weeks.)    See  paragraph  on  torpedoes  in  second  winter's  course. 

COURSE  FOR  ENLISTED  MEN. 

INSTRUCTION  OF  ENLISTED  MEN  IN  TORPEDOES. 

19.  Details  will  be  for  one  week,  and  from  the  companies  in  turn,  and  will  consist 
of  1  sergeant,  I  corporal,  and  12  privates. 

20.  The  details  will  sptmd  the  regular  fatigue  hours,  Saturdays  and  Sundays  except- 
ed," at  the  old  instruction  building  for  enlisted  men.  Every  soldier  not  excused  by 
orders  will  be  included  on  this  list;  but  the  roster  will  be  arranged  specially  for  the 
benefit  of  the  recruits.  Their  instruction  will  be  directed  by  the  instructor  in  torpe- 
does, who  will  be  assisted  by  the  lieutenant  detailed. 

21.  Instruction  will  comprise  telegraphing  with  the  dial  instrument,  including  the 
code  for  action,  and  practice  in  the  Morse  system  of  telegraphy;  the  duties  of  the  load- 
ing room,  and,  so  far  as  practicable,  of  the  boat  service  as  prescribed  in  the  torpedo 
manual,  comprising  preparing  the  plugs  of  the  buoyant  and  ground  torpedoes ;  charg- 
ing the  mines ;  charging  the  cut-off  boxes,  three  methods :  jointing  the  cores ;  making 
turk's  beads  in  the  electrical  cable ;  using  the  junction  boxes ;  attaching  a  cable  stop: 
splicing  and  knotting  hemp  rope ;  iosertiug  thimble  in  wire  mooring  rope.  They  will 
also  receive  from  the  instrnctor  in  torpedoes,  or  his  assistant,  lectures  respecting  the 
fuzes,  explosives,  torpedo  material  (except  that  of  the  operating  room),  voltaic  bat- 
teries, simple  electrical  testing,  and  the  use  of  the  portable  apparatus  for  the  elec- 
trical ignition  of  mines.  On  Saturday  the  instructor  in  torpedoes  will  submit  a  report 
giving  the  names  and  proficiency  of  the  detail,  what  verbal  and  other  instructions 
they  have  received,  and  will  give  the  insulation  of  the  core  joints  made  by  them. 

INSTRUCTION  OF  ENLISTED  MEN  IN  PHOTOOHAPHY. 

22.  Twonon-eommissionod  officers  will  be  detailed  each  week  fur  instruct  ion  in  map 
printing. 

23.  The  following  assignment  of  instructors  is  made : 
Military  engineering:  Capt.  E.  Magnire,  Corps  of  Engineers. 


APPENDIX   3 — REPORT   OF  LIEUT.   COL.    KING.  487 

Civil  engineering :  Capt.  £.  Bergland,  Cofm  of  Engineers. 
Torpedoes :  Capt.  8.  W.  Roessler,  Corps  of  Engineers. 
Military  photography :  The  battalion  qnartermaster. 
By  order  of  Lientenant-Colonel  King : 

J.  G.  Warrkn, 
Firet  Lieut,  of  EngineerB^  Post  Adjutant, 

Apprkdix  B.~Programme  of  Study  and  Instruction  for  Summer  Skason. 

[IMnted  Orders  No.  77.] 

United  States  Engineer  School, 
Post  of  Willets  Point,  New  York  Harbor,  April  22,  1889. 

The  following  programme  of  study  and  instruction  for  the  ensuing  summer  season, 
to  commence  May  6  and  end  November  16, 1889  (twenty-eight  weeKs),  having  been 
recommended  by  the  academic  staff  and  approved  by  the  Chief  of  Engineers,  will  be 
carried  into  effect: 

MIUTARY  ENGINEERING. 

1st.  Instruction  by  the  company  officers  in  the  nomenclature,  dimensions,  and  con- 
struction of  modem  sieffe  batteries  and  saps.  2d.  A  full  course  of  trestle  and  ponton 
drill.  3d.  Instruction  in  military  mining.  4th.  Military  map  making  in  accordance 
with  existing  orders  and  instructions.  Each  lieutenant  who  has  not  already  done  so, 
and  such  non-commissioned  officers  and  privates  as  may  be  selected  from  each  com- 
pany, will  make  satisfactory  foot  reconnaissances  about  4  miles  long  in  the  vicinity 
of  the  post,  the  maps  thereof  to  be  submitted  by  company  commanders  to  post  head- 
quarters on  or  before  the  termination  of  the  season. 

TORPEDO  DRILLS. 

After  receiving  such  preliminary  practice  as  may  be  necessary  to  acquaint  them 
with  the  practical  details  of  preparing  and  planting  a  torpedo,  the  officers  of  the  tor- 
pedo class  will  be  divided  into  details  of  at  least  two  officers  each,  for  the  purpose  of 
taking  charge  of  the  preparation  and  planting  of  a  grand  |^ronp  of  torpedoes.  The 
senior  officer  will  be  in  general  charge,  and  will  keep  a  daily  Journal  of  operations, 
noting  particularly  any  difficulties  encountered  and  any  suggestions  that  may  occur 
to  him  looking  to  the  avoidance  of  similar  difficulties  in  the  future.  The  officers  will 
frequently  Int^^rchange  duties  so  that  each  one  shall  have  some  experience  in  each 

gart  of  the  drill.  The  electric  li^^ht  will  be  set  up  and  operated.  The  grand  group 
eing  completed  and  the  search  light  in  position,  the  post  commander  will  order  an 
exhibition  drill  illustrating  the  operations  of  the  torpedo  defense  acainst  an  at- 
tempted passage  of  the  mine  field  by  an  enemy's  vessel  under  cover  of  night.  The 
group  will  then  be  taken  up  by  the  same  detail  and  the  parts  dismantled,  cleaned, 
and  conveniently  grouped  for  the  inspection  of  the  instructor.  The  detail  will  be 
instructed  and  exercised  in  automatic  and  Judgment  firing  drills  at  such  times  as  may 
be  most  convenient  before  the  final  exhibition  drill. 

If  boat  facilities  can  be  provided,  two  grand  group  drills  will  be  carried  on  at  the 
same  time. 

The  detail  of  enlisted  men  for  each  g][;aQd  group  drill  will  consist  of  3  non-commis- 
sioned officers  and  about  12  privates.  The  hours  of  work  will  bo  from  7  to  11.30  a.  m., 
and  from  1  to  5  p.  m.  Both  officers  and  enlisted  men  will  be  excused  from  all  other 
military  duties  while  actively  engaged  on  this  work.  In  bad  weather,  when  no  work 
is  done  and  the  men  are  in  barracks,  the  latter  will  attend  the  same  company  duties 
and  roll  calls  as  daily  duty  men. 

Weekly  reports  of  progress  will  be  rendered  by  the  senior  officer  of  the  detail,  and 
at  the  conclusion  of  the  work  each  officer  will  submit  a  report  of  the  work  done  by 
him,  mentioning  difficulties  encountered  and  any  suggestions  he  may  desire  to  make. 
A  detailed  record  will  be  kept  of  what  each  man  does,  with  the  view  of  tracing  out 
the  author  of  defective  work  and  determining  the  degree  of  proficiency  developed  by 
individual  members  of  the  detail.  An  account  of  the  character  of  work  done  by  each 
man  will  be  submitted  by  the  senior  officer  with  his  final  report.  Upon  completion 
of  the  drill  such  men  of  the  detail  as  shall  have  shown  themselves  efficient  and  deserv- 
ing will,  if  practicable,  receive  furloughs  of  two  days. 

Occasionally  loaded  mines  will  be  planted  and  fired  as  in  actual  service,  height 
of  jet,  effect  on  neighboring  mines,  and  other  phenomena  being  carefully  observed 
and  recorded. 

Experiments  will  be  made  with  the  self-acting  mine  at  such  times  nsiw^H  not  inter- 
fere with  the  grand  group  practice. 

The  details  of  officers  will  be  ma<le,  as  far  as  practicable,  from  the  artillery  « id 
infantry  officers  until  the  1st  of  July. 
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CIVIL  BNGINBBRiyO. 

The  following  instramental  surveys  will  begin  as  soon  as  practicable,  and  officers 
when  detailed  for  this  purpose  will  be  excused  from  all  other  duty  when  actualljf  «ii- 
gaged  in  ihefield-work.  Each  lieutenant  who  has  not  already  done  so  wiU  make  and 
plot  a  careful  instrumental  survey  of  about  one  square  mile  of  ground.  The  work 
will  include  contours  with  a  surveyor's  level.  He  will  be  iissisted  in  the  field-work 
by  details  of  non-commissioned  officers  and  privates  from  his  company.  The  work 
will  be  plotted  on  a  scale  of  Vz  inches  to  the  mile,  with  contour  planes  10  feet  apart. 
Goo<l  level  bench-marks  should  be  made  and  located  on  the  map,  the  references  being 
given  a  column  of  notes.  The  names  of  the  residents  should  be  recorded.  A  field  azi- 
muth of  one  of  the  lines  wilf  be  det-ermined  astronomically.  The  finished  maps  will 
be  submitted  on  or  before  the  termination  of  the  season. 

A  careful  hydrographio  survey  of  about  one-quart«r  of  a  square  mile,  including 
current  measurements  with  electric  current  meter  and  double  floats,  will  be  made,  if 
practicable,  by  the  lieutenants  who  have  not  already  done  so. 

FIELD  ASTRONOMY. 

All  the  lientenants  who  have  not  already  completed  the  course,  and  been  excused 
from  further  observations,  will  constitute  the  observers,  being  called  upon  by  the  offi- 
cer in  charge  as  wanted.  In  addition,  when  officer  of  the  day  (except  on  Bandays), 
the  weather  permitting,  they  will  observe  the  sun  for  time. 

The  following  system  will  (govern  the  observations  at  the  observatory.  The  coorse 
covers  two  seasons— the  first  including  sextant  work,  and  transit  and  zenith  telescope 
work,  with  the  iustruments  in  the  east  wing  and  on  the  outer  pier;  and  the  decond 
including  sextant  work,  practice  with  the  new  combined  instruments  in  the  west 
wing.  Officers  wishing  to  us.e  the  instruments  for  special  observations  or  practice 
must  apply  for  authority  to  do  so. 

Suitable  blank  forms  will  be  provided  both  for  observations  and  computations; 
and  these  original  records  after  inspection  by  the  commanding  officer  wiU  be  re- 
turned to  the  officers  as  their  personal  property. 

The  following  allowance  of  time  will  be  made  for  computations:  Three  days  for  a 
set  of  latitude  observations  with  the  sextant,  for  a  set  of  time  observations  with  the 
transit,  for  the  value  of  a  level  division  or  for  a  micrometer  turn  with  the  zenith  tel- 
escope, and  ten  days  for  latitude  with  the  zenith  telescope. 

The  following  will  be  the  ordinary  routine  of  observations  with  the  several  instrn- 
ment«: 

Sextant, — After  becoming  skillful  in  the  use  of  this  instrument  upon  the  sun  ob- 
servers will  deduce  at  least  one  satisfactory  latitude  by  observing  a  north  and  a  south 
star,  using  the  time  deduced  from  an  east  and  a  west  star— each  based  on  ten  alti- 
tudes taken  on  the  same  night.  These  observations  for  latitude  and  time  must  be 
made  at  the  observatory,  and  the  time  results  must  be  reported  for  the  Lukens'  chro- 
nometer.   No  other  record  mil  be  accepted,  , 

Transit. — A  satisfactory  set  of  time  observations  will  be  taken  by  each  officer  on 
two  nights,  successive  if  possible,  the  observer  taking  his  own  time. 

Zenith  feliacope.— Observers  will  first  determine  the  level  correction  by  daylight, 
using  a  distant  terrestrial  object,  or  at  night  using  a  slow  circumpolar  star.  They 
will  then  find  the  value  of  a  turn  of  the  micrometer  by  observing  Polaris  at  elonga- 
tion. Lastly,  they  will  observe  for  latitude  until  they  have  obtained  a  satisfactory 
determination  based  on  three  nights'  work  upon  not  less  than  twenty  pairs. 

Jetronomical  Asimuth, — Each  officer  serving  his  second  year  will  determine  an 
astronomical  azimuth — using  a  large  theodolite  for  the  purpose. 

Each  officer  shall  receive  instrnciions  in  the  use  of  the  personal  equation  machine 
and  chronograph,  and  in  comparison  of  chronometers. 

MILITARY  PHOTOOBAPHT. 

The  officers*  laboratory  will  be  open  daily  from  1.30  p.  m.  until  4  p.  m.  The  build- 
iug,  apparatus,  chemicals,  etc.,  will  be  under  the  charge  of  the  battalion  quarter- 
master, whose  duty  it  is  to  furnish  any  desired  assistance,  and  who  will  be  held  re- 
sponsible for  thejndicious  use  of  the  property.  Officers  are  invited  to  avail  themselves 
of  the  advantages  of  the  laboratory,  making  such  arrangemeuts  with  the  officer  in 
charge  as  shall  insure  no  confusion  in  his  official  duties,  or  in  those  of  the  men  under 
his  instruction.  The  instruction  of  enlisted  men  will  be  restricted  to  u  weekly  detail 
of  one  non-commissioned  officer  from  each  company.  The  battalion  quartermaster 
will  submit  to,thi8  office  weekly  reports,  showing  the  nature  of  the  instruction  giveny 
the  results  aftained  and  the  progress  made. 

By  order  of  Lieutenant-Colonel  King : 

J.  G.  Warrkn, 
First  Lieut,  of  Engineers ^  Post  Adjutant, 
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Appendix  C— Assignments  to  CnxRCB  of  Dkpartments  of  Instrtjctiox. 

[Printed  Orders  No.  811 

United  States  Engineer  School, 
To%i  of  WilleU  Point,  New  York  Harbor,  April  26,  1889. 

L  The  following  usHignments  to  the  charge  of  Departments  of  Instraction,  for  the 
liusuiiig  Biiiuiuer  Beasoii,  are  announced: 

Military  Engineering,  the  captains  in  turn,  excepting  the  instructor  in  torpedoes. 

AHtronomy,  (Japt.  U.  L.  Iloxie. 

(;ivil  Engineering,  Capt.  Eric  Bergland. 

Torpedoefs  Capt.  8.  W.  Roessler. 

Military  Photography,  First  Lieut.  George  A.  Zinn. 

Each  officer  in  charge  of  a  Department  will  render  to  Post  Headquarters  weekly 
pi  ogress  reports  and  in  addition  will,  at  the  close  of  the  season  November^,  1889, 
make  a  full  report  upon  the  season's  work  together  with  such  suggestions  as  he  may 
wish  to  make,  especially  with  regard  to  possible  improvements  either  in  adopted 
methods  of  instruction  or  in  the  nature  of  the  instruction  given. 

II.  Such  detailed  instructions  as  may  be  necessary  to  carry  ont  the  provisions  of 
Order  No.  77,  c.  s.  from  this  office  and  for  the  routine  duty  of  the  Post,  will  hereafter 
bo  published  monthly. 

III.  Target  practice,  as  prescribed  in  the  ''  Small-Arms  Firing  Regulations,''  will 
begin  on  May  1,  and  be  continued  throughout  the  month,  daily,  except  Saturdays 
and  Sundays,  during  fatigue  hours. 

IV.  Dress  parades  will  be  resumed  on  May  1.  First  call  will  be  sounded  at  G.30 
p.  ro. 

v.  The  following  are  excused  from  dress  parades:  The  police  sergeant,  provost  ser- 
geant, topedo,  depot,  and  photographic  sergeants;  1  telegraph  operator;  Post  bakers; 
mail  carrier;  1  stable  orderly ;  crew  of  Haritan;  2  cooks  and  1  barracx  orderly  from 
each  company. 

The  following  from  Sunday  morning  inspection:  The  police  sergeant ;  Post  bakers: 
driver  of  ice  cart;  mail  carrier;  1  stable  orderly ;  1  telegraph  operator;  2  cooks  and 
1  barrack  orderly  in  each  company. 

VI.  On  and  auer  the  30th  instant,  all  formations  under  arms  will  be  in  full  dress, 
without  blanket  bags,  canteens,  or  haversacks. 


fast, 

Sunday 

fatigue,  1  p.  m. ;  recall  from  fatigue,  4  p.  in. ;  dress  parade,  6.30  p.  m. ;  tattoo,  9  p.  m. ; 
taps,  9.30  p.  m. 
hy  order  of  Lieutenant-Colonel  King: 

J.  G.  Wasren, 
First  Lieut,  of  Enffinecra,  Post  Adjutant. 


Appendix  D.— Order  convening  Board  of  Officers  to  Examine  and  Report 

upon  Torpedo  Material. 

I  Extract] 
Orders  No.72] 

United  States  Engineer  School, 
Post  of  miUU  Point,  New  York  Harbor,  ApHl  17,  1889. 

III.  A  Board  of  Officers  will  convene  at  the  Officers'  Laboratory  at  10  o'clock  a.  m. 
to  morrow,  or  as  ffc>on  thereafter  as  practicable,  to  examine  and  report  npon  the  fol- 
lowing toipedo  material,  viz :  (I)  Two  forms  of  mooring  shackles.  (2)  A  new  moor- 
ing  rope.  (3)  A  bronze  torpedo  case,  (f )  Two  experimental  cut-off  Ikoxcs.  (5)  An 
operating  box.  ^6)  A  core-jointer.  (7)  A  system  of  firing  without  the  automatic 
switching  on  of  the  firing  battery. 

DETAIL  FOR  THE  BOARD. 

C;ipt.  Eric  Bergland,  Corps  of  Engineers ;  Capt.  S.  W.  Roessler,  Corps  of  Engi- 
ne«*r8;  First  Lieut.  G.  A.  Zinn,  Corps  of  Engineers;  First  Lieut.  H.  C.  Newcomer, 
Cc  rps  of  Engineers ;  Second  Lieut.  M.  M.  Patrick,  Corps  of  Engineers;  Second  Lieut. 
F.  K.  Shnnk,  Corps  of  Engineers;  Second  Lieut.  M.  Jervey.  The  Junior  member 
^\\\  act  as  recorder. 

The  Board  will  avail  itself  of  all  accessible  information  and  make  such  investiga- 
tion as  may  bo  deemed  necessary  to  enable  it  to  report. 
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(1)  As  to  the  necessity  or  desirability  of  each  proposed  improvement. 
What  advantages,  if  any,  wonld  the  proposed  apparatus  possess. 
Are  any  modifications  or  additions  to  it  desirable. 

What  experiments,  If  any,  are  desirable  to  establish  donbtfal  points  that  may 
arise. 
(5)  Any  farther  suggestions  on  the  sabject  that  may  occur  to  the  Board. 
The  report  should  be  as  full  and  specific  in  all  respects  as  circumstances  will  per- 
mit, and  should  be  completed  as  soon  as  practicable.    If  any  question  is  likely  to 
consume  too  much  time,  it  may  be  set  aside  and  reported  on  separately. 
By  order  of  Lieutonant- Colonel  King : 

J.  O.  Warrxk, 
Fint  Lieut  of  Engineen,  Adjutant, 


memorandum  for  board  on  torpedo  materials. 

United  States  Engineer  School, 
Post  of  WilleU  Point,  New  York  Harbor,  ApHl  17,  1889. 

Some  of  the  appliances  submitted  to  the  Board  are  not  in  as  complete  order  for 
trial  or  inspection  as  could  be  wished.  In  fact  they  are  hardly  in  presentable  form  ; 
but  it  is  thought  that  they  will  be  readily  understood,  and  that  toe  Board  will  be 
able  to  supply  the  missing  details,  and  suggest  improvements  or  experiments  that 
will  lead  to  them. 

(1)  Would  the  proposed  mooring- shackles  dispense  with  the  thimble  and  cleyy; 
and,  if  so,  how  much  time  and  expense  would  be  saved  t  Would  the  fastening  be 
secure  against  great  strains  or  long-continued  oscillations  t  Would  it  enable  us  to 
use  a  mooring  rope  of  a  coarser  wire ;  and,  if  so,  would  this  add  to  its  durability 
against  corrosion  aud  twisting  off  t  (Both  shackles  have  been  tested  by  a  tenidle 
strain  of  5  tons  or  11,000  pounds.) 

(2)  Would  a  mooring- rope  with  interlocked  wires  laid  on  io  opposite  twists  be 
more  durable,  and  would  its  rigidity  iu  connection  with  the  use  of  the  proposed 
shackles  tend  to  check  the  twisting  motion  of  the  torpedo,  and  thus  save  the  insu- 
lated cable  t    Would  the  additional  cost  be  justified  f 

(3)  Would  a  bronzed  torpedo-case  cast  in  one  piece  be  strong  enooffh  to  stand  the 
various  strains  likely  to  come  upon  it  t  What  experiments  are  desirable  to  test  this 
matter  t  Would  such  a  case  be  less  liable  to  corrosion  in  storage  or  possess  any  other 
advantage  over  steel;  and,  if  so,  how  much  more  would  they  be  worth  to  the  Got- 
ernmentT 

(4)  Would  it  be  practicable  by  means  of  either  of  the  proposed  cut-off  boxes  to 
dispense  with  the  four  core-Joints  outside  each  cut-off  box,  and  short  pieces  of  cable 
now  required  f  What  time  would  be  saved  in  the  loading  room  ama  in  planting  t 
Would  the  proposed  methods  of  securing  the  ends  of  the  cable  without  nsins  tne 
clamps  in  tbe  triple  junction-box  be  feasible  t  Would  the  proposed  methods  of 
securing  the  fuzes  and  packing  the  joint«  be  effective t 

(5)  Would  the  proposed  metnods  of  grouping  the  di^unctor,  resistance  coil,  firing 
and  testing  keys,  etc.,  be  advisable  t  Would  it  simplify  the  operating  box  and  dis- 
pense with  one'  form  of  box  t 

(6)  Wonld  the  Mclntiro  core-jointer  be  an  addition  to  the  service  outfit  t  How 
would  its  cost  and  efficiency  compare  with  the  oval  brass  tube  Jointer  t 

(7)  Would  i^  be  practicable  to  dispense  entirely  with  the  purely  automatic  firing 
switch,  and  depend  on  the  operator  to  fire  any  torpedo  that  might  be  struck  t  Would 
this  take  too  much  timet  To  what  extent  would  it  simplify  the  operating  box  t 
Would  it  make  the  signal  and  firing  apparatus  much  safer  against  accident  to  itself 
or  to  some  friendly  vessel,  picket  boat,  or  one  of  our  own  ships  that  might  be  driven 
iu  by  tbe  enemy,  for  example?  Would  it  avoid  the  necessity  of  disjuuctor  in  tbe 
casemate  t 

By  order  of  Lieutenant-Colonel  King. 

J.  G.  Warren, 
First  Lieutenant  of  Engineers,  Adjutant. 


REPORT  OF  BOARD. 

WiLLBTS  Point,  New  York  Harbor,  April  17, 1889. 

The  Board,  purouant  to  the  foregoing  order,  assembled  at  the  officer's  laboratory  at 
10.30  a.  m. 

Present,  all  the  members. 

The  order  convening  the  Board  and  the  memoranda  subroitti  d  were  lead.  In  order 
to  facilitate  tbe  investigations  called  for  it  was  decided  to  <livide  the  Board  into 
committees,  to  be  appointed  by  the  president.    They  were  appointed  as  follows,  di- 
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reeled  to  iovestigate  their  respective  snbject?,  and  to  inforni  the  recorder  when  iu 
readiness  to  submit  their  reports : 

(1)  Two  forms  of  mooring  shackles Lieotenaat  Zinn. 

(2)  A  new  mooring  rope Licntenant  Newcomer. 

(3)  A  hronxe  torpedo  case {  8e%t  Kfef 

(4)  Two  experimental  cut-off  boxes {  Lj-J^-^J  N^X""* 

(7)  A  new  system  of  firing  i  ^  Lieutenant  Jervey. 

(6)  A  core- jointer Captain  Roessler. 

•  •••••« 

REPORT  OF   COMBUTTBE  ON  SHACKLES  AND  MOORING  ROPE. 

The  committee  on  shackles  and  mooring  rope  makes  the  following  report: 

(1)  The  two  shackles  proposed  were  examined.  Shackle  No.  1  is  Iho  invention  of 
Colonel  King;  No.  3  of  Lieutenant  Gillette.  The  use  of  No.  1  wonld  dinpense  with 
the  thimble.  The  old  shackle  has  four  parts,  while  No.  1  has  but  three.  Simplicity 
in  material  is  thus  gained,  but  in  the  opinion  of  the  committee  the  cost  of  maunfuct- 
nre  of  No.  1  would  most  probably  exceed  that  of  the  old  form.  It  is  believed  that 
there  wonld  be  a  gain  of  time  in  preparing  the  mooring  rope  with  No.  1,  but  further 
experiments  are  necessary  to  determine  the  amount  of  this  gain. 

With  the  use  of  lead  in  place  of  the  wedges,  as  suggested  by  Sergeant  Seymore, 
much  time  wonld  be  gained  by  the  use  of  No.  L  This  wonld  necessitate  the  intro- 
duction of  a  small  furnace  into  the  torpedo  material,  and  wonld  dispense  entirely 
with  the  rigger's  vise.  Lead  was  used  with  one  shackle,  and  it  was  tested  with  a 
pull  of  44  tons.  This  strain  caused  the  rope  to  start  for  about  half  an  inch,  but  it 
did  not  pull  out  of  the  shackle.  It  is  thought  that  the  fastening  with  lead  is  more 
simple  and  certain  to  be  i^ecurely  made  than  with  wedges,  which  require  more  care 
in  adjusting.  No.  1  has  been  tested  with  a  strain  of  11, (K^  pounds,  but  the  committee 
is  nnaecidc^  as  to  the  effect  of  long-continued  oscillation.  The  change  of  shackle 
wonld  apparently  neither  add  to  nor  detract  from  the  durability  of  the  wire  mooring 
rope. 

Shackle  No.  2  has  as  many  parts  as  the  old  shackle.  It  will  probably  cost  more  on 
account  of  its  shupe  and  weight  of  metal.  With  an  alteration  in  the  rigger's  vise, 
making  it  larger  and  of  a  different  design,  considerable  time  would  be  saved  in  pre- 
paring the  mooring  rope  by  use  of  No.  ^.  This  shackle  has  been  tested  with  a  strain 
of  11, 000  pounds,  but  should  be  further  tested  to  determine  the  effect  of  long-con- 
tinned  oscillation.  The  committee  would  recommend  that  both  the  proposed  shackles 
be  made  larger  to  facilitate  passing  the  wire  mooring  rope  through  them,  and  that 
farther  tests  be  made  with  both  forms  to  determine  the  effect  of  this  change  on  the 
security  of  the  fastening,  and  to  determine  the  durability  of  both  forms  when  us^  in 
water.  It  is  probable  that  an  important  saving  of  time,  with  equal  durability,  may 
be  obtained  with  one  of  the  proposed  forms. 

(2)  It  is  believed  that  the  **  patent  locked  wire  rope  **  would  be  more  durable 
than  the  wire  rope  used  at  present,  and  that  by  its  rigidity  it  would  tend  to  check 
rotation  of  the  torpedo.  The  new  shackles  would  have  the  same  tendency.  This  is 
of  some  importance  on  account  of  the  liability  of  the  torpedo  to  being  struck  by 
friendly  vessels.  It  would  be  necessary,  however,  to  test  the  rope  to  determine 
definitely  whether,  and  to  what  extent,  it  is  superior  to  the  old  form  in  this  respect. 
It  is  claimed  that  *' there  is  no  question  as  to  its  great  durability  against  corrosion  in 
salt  water,  as  not  only  are  all  the  wires  galvanized,  but  the  outer  locked  wire  cover- 
ing is  almost  water-tight,  and  affords  perfect*  protection  to  the  wires  inside.  If  be- 
fore immersing  the  rope  is  thoronghly  well  coated  with  a  mixture  of  tar  and  oil  it 
really  becomes  water-tight."  This  is  an  important  advantage  and  would  neutralize 
some  additional  cost  in  the  wire  rope.  The  steel  wire  mooring  rope  used  at  present 
cost  14  cents  per  foot  in  1884.  The  patent  locked  wire  rope  of  the  same  diameter 
(three-quarters  of  an  inch)  would  cost  about  22  cents  per  foot.  The  committee,  how- 
ever, believes  the  half-inch  patent  locked  wire  rope  (steel)  would  have  sufficient 
strength  and  durability,  while  its  cost  would  be  less  probably  than  that  of  the  moor- 
ing rope  used  at  present.  The  half-inch  rope  also  has  the  advantage  of  being  lighter 
and  opposing  less  resistance  to  currents.  To  determine  the  advantages  of  this  form 
of  wire  rope,  both  as  to  ease  of  working  and  durability,  the  committee  recommends 
the  purchase  of  a  qoantity  of  the  half-inch  rope  for  experiment.  A  letter  and  circular 
from  the  Trenton  iron  Company  describing  tlie  rope  are  appended  hereto. 

Gko.  a.  Zinn. 
First  IJeiitetiant  of  Lngifi^^s. 

n.  C.  Newcomer, 
First  Lieutenant  of  FngitiftrB* 
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LETTER  OF  MR*  E.  G^TBBOK  19PILSBURT,  BfANAOING  DIRECTOR  OF  TDE  TRENTON  IRON 

COMPANY. 

The  Trenton  Iron  Company, 

Trenton,  N.  J,,  MarcJi,  16,  1889. 

Dear  Sir  :  Replying  to  yoor  favor  of  the  13tli  iustant,  forwarded  from  our  New 
York  office,  we  seud  you  to-day  onr  circular*  giving  strengths  audweigbts  of  onr 
**  patent  locked  wire  ropca ;  "  we  also  send  yon  a  sample  of  onr  ^-incli  galvauized  steel 
rope,  which  we  presnme  is  Just  what  yon  would  require.  The  price  of  this  ropo  is 
lb  cento  per  pound  delivered.  There  is  no  cinestion  as  to  its  great  dnrahility  against 
corrosion  in  salt  water,  as  not  only  are  all  the  wires  galvanized,  but,  as  yoa  will  9ee, 
the  outer  locked  wire  covering  is  almost  water-tight  and  affords  perfect  protection  to 
the  inside  wires.  If  before  immersing  the  rope  is  thoroughly  well  coatod  with  a 
mixture  of  tar  and  oil  it  really  becomes  water-tight. 

In  proof  of  all  this  I  would  say  that  two  and  one-half  years  ago  a  mile  section  of 
this  kind  of  rope  was  immersed  in  the  river  Rhone  for  towage  purposes,  to  replace 
the  ordinary  chain  there  used.  After  eighteen  months'  service  it  proved  so  satisfac- 
torv  that  ft  was  decided  to  add  7  miles  more.  When  the  end  of  the  rope  was.  raise^l 
to  have  the  new  section  spliced  on  it  was  found,  to  the  surprise  of  every  one,  that 
the  inside  wires  were  not  even  rusty,  but  still  remained  almost  as  bright  as  those  in 
the  new  rope.  From  the  manner  in  which  these  ropes  are  made,  all  tendency  to 
twist  is  done  away  with,  as  the  layers  are  each  twisted  in  a  different  way,  ami  so  tho 
twisting  movements  of  all  the  wires  are  in  perfect  equilibrium. 

Wo  shall  be  pleased  to  furnish  you  every  facility  for  testing  these  ropes  yoa  may 
desire,  on  points  you  raise,  and  hoping  to  receive  your  orders,  wo  remain, 

Yours  truly,  Trenton  Iron  Company, 

E.  Gybbon  Spilsbury, 

Managing  Director* 

Lieut.  Col.  W.  R.  King, 

U,  S,  Engineer  Depot  at  WiUeta  Point,  Whiteetone,  N,  Y, 

report  of  committee  on  bronze  torpedo  CA8E. 

This  ssHnplc  torpedo  case  was  inanufactnred  by  the  Henry  Bonard  Bronze  Company, 
New  York,  out  of  their  ordinary  statuary  bronze  metal.  The  caf:e,  including  lower- 
ing ring,  hoBses  for  the  support  of  the  cap  bolts,  and  reinforce  adjacent  to  the  annular 
plug,  was  made  one  solid  casting,  thus  dispensing  with  the  welded  seam  which  ex- 
ists in  the  forged  steel  or  iron  torpedo  case.  The  diameter  of  the  case  is  32  inches, 
and  its  weight  25G  pounds.  It  is  identical  in  form  with  the  approved  steel  torpedo 
case,  except  in  two  particulars,  viz,  it  has  no  rim  around  the  equator,  and  theJower- 
ing  ring  is  countersunk,  so  that  it  projects  but  slightly  above  tho  bounding  surface  of 
the  sphere. 

From  the  preponderance  of  weight  on  one  side  it  was  evident  that  tho  thickness  of 
the  metal  was  not  nnifoi^m,  but  the  degree  of  variation  in  this  particularthe  commit- 
tee had  no  means  of  determining.  So  far  as  could  be  observed  there  were  no  abrupt 
changes  in  thickness  of  metal.  The  only  other  apparent  defect  in  the  casting  was  a 
flattening  at  one  point  near  the  equator,  which  was  probably  a  hole  or  flaw  in  the 
original  casting  afterwards  filled  in.  The  hydraulic  pressure  test  showed  several  pin- 
hole leaks,  which  however  were  closed  by  a  light  tapping  of  a  hammer  so  as  to  stand 
a  pressure  of  200  pounds  per  sqnare  inch  without  appreciable  leakage.  A  pressure  of 
300  pounds  per  square  inch  was  applied  without  injury  to  the  case. 

To  enable  the  committee  to  answer  tho  question  whether  the  case  is  strong  enongh 
to  stand  the  various  strains  likely  to  come  upon  it,  it  is  recommended  that  it  be  sub- 
jected to  the  action  of  a  neighboring  explosion  at  diffierent  distances,  commencing  at 
a  distance  of  80  feet  from  the  exploding  charge,  then  decreasing  this  distance  by  UO 
feet  for  each  succeeding  experiment^  until  the  case  is  ruptured,  and  in  order  to  obtain 
a  direct  comparative  test  of  strengtn  between  it  and  tho  approved  steel  case,  it  would 
ho  advantageous  to  place  one  of  the  latter  as  dose  to  it  as  ]>o69ible  and  at  tbo  sumo 
distance  f^m  the  exploding  charge.  The  bronze  torpedo  case,  if  it  can  be  shown  to 
possess  the  requisite  strength  to  resist  a  neighboring  explosion  at  a  reasonable  dis- 
tance, and  can  be  cast  with  a  sutliciently  uniform  thickness  of  metal,  would, .it  is 
believed,  possess  the  advantages  over  the  steel  torpedo  case  of  being  less  liable  to 
corrosion  m  store  and  in  water,  and  of  being  less  easy  to  grapple.  Ihe  mooiiugs  of 
a  bronsse  torpedo  should  of  course  be  of  the  same  metal,  lo  X)ieveut  the  local  action 
which  takes  place  when  two  dissimilar  metals  are  in  contact  with  salt-water. 

For  the  committee :  .8.  W.  Roessler, 

Captain  of  Engineer%y  Jhcorder, 
Captain  Bergland, 
Captain  Kokssleu, 

Committee, 


'  Omifte<l. 
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RKPORT  OF  COMMITTER  OX  CUT-OFF  B0XE8. 

WiLLKTs  Point,  New  York  Harbor,  Man  18,  1889. 

Sir:  The  nnder»igned  have  the  honor  to  submit  tho  following  report  ou  the  merits 
of  the  two  experimental  cnt-off  boxes : 

The  second  form  of  box  proposed  appears  to  be  an  improved  form  of  the  first,  and 
D«*ed  alone  be  considered. 

(1)  As  to  the  necessity  or  desirability  of  the  proposed  change :  It  would  be  desirable 
to  dispense  with  the  four  core-joints  outside  of  the  box.  If  this  were  feasible,  and 
other  things  being  equal,  a  more  easily  loaucd  box  would  be  better.  These  changes 
are  not,  however,  necessary. 

(2)  Apart  from  the  core-joints,  tho  proposed  form  would  probably  take  loss  time  to 
load  than  the  present  form,  the  indicated  connections  being  simple  and  easily  made. 
As  regards  dispensing  with  the  jo.'nts,  it  is  considered  doubtful  whether  a  water-tight 
p.-icking  can  bo  made  with  the  cable- wire  insulation. 

If  it  be  possible  to  connect  the  cut-offs  directly  with  the  cable-wire,  it  will  be  more 
conveniently  done  in  the  contemplated  form  than  in  the  present,  bnt  in  the  latter  it 
is  possible.  The  proposed  form  is  more  complicated  in  construction  than  the  one  now 
in  use.  which  has  the  merit  of  great  simplicity. 

(:i)  No  desirable  additions  or  modifications  have  occurred  to  th^  committee. 

(4)  The  new  cut-olf  box  should  bo  used  in  planting  a  grand  group  of  mines,  the  time 
required  for  loading  and  connecting  carefully  noted,  and  also  the  comparative  ease  of 
manipulation.  To  properly  test  the  merits  of  the  box  it  should  be  submerged  for  some 
time.  In  case  it  be  found  possible  to  dispense  with  the  core-joints,  the  present  form 
of  boxshonld  be  loaded  in  like  manner,  substituting  the  cable-wires  themselves  for 
the  H  and  K  wires,  and  the  observation  should  be  made. 

(5)  The  boxes  submitted  to  the  committee  did  not  appear  to  be  finished,  the  in- 
terior connections,  binding  posts,  etc.,  being  only  indicated.  It  is  snggested  that  a 
complete  box  be  furnished  for  testing  purposes. 

The  proposed  method  of  securing  the  ends  of  the  cable  is  believed  to  be  feasible,  if 
i  t  shon  Id  be  necessary,  for  instance,  to  use  material  on  hand  for  the  new  form  of  box.  It 
i»  considered,  however,  inferior  to  the  method  with  clamps.  This  should  also  be  tested 
in  actual  practice,  when  any  advantages  or  disadvantages  would  become  manifest. 

H.  C.  Newcomer, 

First  Lieut,  of  Engineers, 
Francis  R.  Hhunk, 
Second  Lieut,  of  Engineers, 

The  President  of  the  Board  on  Torpedo  Material. 

REPORT  OF  committee  ON  AN  OPERATING  BOX  AND  ON  A  SYSTEM  OF  FIRING  WITH- 
OUT THE  AUTOMATIC  SWITCHING  ON  OF   THE  FIRING  BATTERY. 

WiLLETs  Point,  New  York  Harbor,  May  13, 1889. 

Sir  :  Tho  committee  appointed  to  investigate  the  subjects  marked  5  and  7  in  Post 
Orders,  No.  72,  convening  this  Board,  have  the  honor  to  submit  the  following  report: 

5.  An  operating  box, 

(1)  While  the  proposed  improvement  is  not  regarded  as  absolutely  necessary,  it  is 
believed  that  the  adoption  of  the  new  form  is  desirable. 

(2)  The  new  method  of  grouping  the  various  parts  of  the  system  is  simpler  than 
the  old  and  quite  as  efficient;  all  parts  can  be  easily  inspected  and  manipulated;  it 
is  an  advantage  to  have  the  whole  of  the  operating  apparatus  in  a  box  which  can  be 
clotted  and  locked ;  one  form  of  box  is  dispensed  with,  and  there  are  only  nine  wire 
connections  as  compared  with  fourteen  in  the  old  form.  The  old  operating  box  can 
still  be  used  for  skirmish  lines  or  for  six  groups  of  mines.  The  change  can  be  made 
with  but  little  expense,  as  it  is  intended  to  make  nse  of  material  on  band. 

(3)  As  to  desirable  modifications,  the  present  reversing  key  is  defective,  but  it  is 
merely  an  improvised  form,  and  can  be  readily  improved.  A  key  has  been  designed 
which  will  probably  be  more  satisfactory.  Another  modification  nas  been  suggested, 
and  will  be  an  advantage,  viz,  a  break  in  the  firing  circuit  kept  nnder  lock  and 
key. 

(4)  The  new  form  of  box  should  be  used  in  all  the  electrical  operations  incidental 
to  the  planting  and  firing  of  one  or  more  grand  groups  of  submarine  mines  and  any 
defects  on  its  practical  working  ascertained. 

(5)  In  regard  to  the  new  method  of  grouping,  firing,  and  signal  apparatus  in  a 
single  bo^,  the  Board  consider  the  following  additional  change  desirable,  viz,  that 
th«. Bradley  galvanometer  used  in  testing  be  placed  on  the  table  near  the  operating 
box,  80  that  it  may  be  within  easy  reach  of  tho  operator. 


494   REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  S.  ARMT. 

7.  A  system  of  firing  unthottt  the  automatic  switching  on  of  the  firing  hattery, 

(1)  The  proposed  improvement  is  not  necessary,  and  ^e  do  not  think  it  desirable, 
for  emergencies  might  arise  in  which  the  antomatio  switching  on  of  the  firing  bat- 
tery coold  do  very  effective  service. 

(2)  The  change  under  consideration  wonld  certainly  simplify  the  operating  box. 
The  apparatus  conld  be  reduced  to  a  mere  shutter  or  like  contrivance  to  indicate  the 
mine  struck,  and  a  k«  y  by  which  the  operator  could  then  switch  on  the  firing  battt^ry. 
It  is  estimated  that  the  operator,  if  on  hand,  would  require  at  the  most  two  seconds 
to  move  the  key,  so  the  time  between  impact  and  explosion  would  not  be  too  long. 

In  the  proposed  system  there  would  be  less  danger  of  ii^nrv  to  the  signal  and  firing 
apparatus,  as  the  mercury  cups,  whose  faulty  acfjustment  is  the  principal  source  of 
such  danger,  would  be  dispensed  with. 

(3)  It  is  the  opinion  of  the  committee  that  the  nCw  system  would  not  diminish  the 
chances  of  accident  to  a  friendly  vessel,  for,  as  in  the  present  system,  the  firing  switch 
is  open  unless  likely  to  be  used,  and,  except  in  case  of  gross  carelessness  of  the  opera- 
tor, the  only  cause  of  disaster  wonld  be  ignorance  of  tne  true  character  of  the  veseel 
striking  the  mine,  and  this  would  be  equally  disastrous  in  the  two  systems.  A  care- 
less operator  could  find  equal  opportunities  in  the  two  systems  of  making  a  blunder. 
For  safety  it  wonld  be  advisable  to  retain  the  disjunctor  in  the  system. 

(4)  The  only  conclubive  test  of  the  r»*lative  value  of  the  two  systems  would  be  their 
employment  in  war  and  a  comparison  made  from  the  information  there  obtained. 

Very  respectfully,  your  obedient  servants. 

Mason  H.  Patrick, 
'  Second  Lieut,  nf  JSngineers, 

Fbancis  R.  8hunk, 

Second  Lieut,  of  Engineers. 
Henry  Jervey, 

Second  Lieut,  of  Engineers 
The  President  of  the  Board. 

REPORT  OF  COMMITTEE  ON  M'INTIRB  JOINTER. 

The  jointer  consists  of  two  hollow  copper  cylinders  of  the  desired  length  and  in- 
terior diameter,  placed  parallel  to  each  other  and  broised  together.  The  wires  enter 
the  jointer  from  opposite  directions,  and  a  firm  contact  is  made  between  the  wires 
and  the  jointer  by  crimping  or  choking  the  latter  at  short  intervals  with  a  special 
form  of  pliers.  The  joint  is  strong  and  easily  made,  and  is  a  great  improvement  over 
the  one  now  used.  The  adoption  of  the  Mclntire  jointer  Is  recommended,  its  length 
to  bo  the  same  as  that  of  the  oval  brass  tube  jointer  now  in  use. 

S.   W.  ROESSLER, 

Captain  of  Engineers. 
WiLLETS  Point,  New  York  Harbor. 

•    .  •  •  •  •  •  • 

The  Board,  having  no  further  business  to  transact,  adjourned  sine  die. 
Respectfully  submitted. 

Eric  Beroland, 

Captain  of  Engineere. 

S.  W.  ROESSLER. 

Captain  of  Engineers, 
George  A.  Zinn, 

Mrst  Lieut,  of  Engineers. 
H.  C.  Newcomer, 

First  Lieut,  of  Engineers. 
Mason  M.  Patrick, 

Second  Lieut,  of  Engineers. 
Francis  R.  Shunk, 

Second  Lieut,  of  Engineers. 
Henry  Jervey, 
Second  Lieut,  of  Engineers, 


Appendix  £.— Report  ov  Lieutenant  Charles  S.  Rich£,  Corps  of  Enoinsbrs. 

WiLLETs  Point,  New  York  Harbor,  March  22, 1889. 

SlR;(Xhe  following  liable  sufficiently  explains  itself.  In  addition  to  the  fuses 
whose  tests  are  given  in  the  table,  a  number  of  fuzes,  from  5  to  10  of  the  same  batc^, 
were  opened  and  the  priming  examined  for  free  mercury.    Pouring  the  priming  on  a 
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piece  of  white  paper  and  mixiDg  it  thoroughly,  globules  of  mercury  could  he  dis- 
tiDgnished  in  every  case  without  the  aid  of  a  lens,  and  with  the  lens  numerous  small 
globules  could  also  be  seen.  Fuzes  1, 14, 16, 17,33,  and  38,  all  having  a  high  resist- 
ance cold  diminished  in  resistance  when  heated.  The  resistance  in  each  case  seemed 
to  vary,  increasing  and  decreasing,  but  principally  decreasing,  until  the  fuze  ex- 
ploded. These  fuzes  belong  to  one  of  these  two  batches,  Sergeant  Kelly  is  unable  to 
tell  which : 

'  December  1,  1879,  Goodyear  5,000  platinum  fuzes  (service  cut  ofif),  at  6  cents. 
Between  1880  and  1886,  Goodyear  5,150  platinum  fuzes  (wooden),  at  6  cents. 
They  were  issued  by  Sergeant  Kelly  to  Sergeant  Seymour  about  two  weeks  ago. 

Testa  of  fuzes. 


No.  of  fuse 
tested. 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

10 

20 

21 

22 

23 

24 

25 

28 


Resistance, 
cold. 


Ohms. 
1.230 
.642 
.702 
.718 
.609 


.657 
.672 
.696 
.711 


.689 

2.126 

.672 

4.03 

2.610 

.624 

.730 

.783 

1.187 

.639 

.718 

.702 

.733 

.651 


Resistance, 
hot. 


Ohnu. 

1.187 
.702 
.700 
.810 
.702 
.787 
.754 
.744 
.787 
.803 
.705 
.796 
.767 

1.483 
.744 

1.298 

1.400 
.724 
.811 
.803 

1.281 
.606 
.783 
.771 
.803 
.721 


Cuirent  at 
explosion. 


Amperes, 
.6529 
.6247 
.5387 
.5247 
.5529 
.5529 
.6811 
.6247 
.5629 
.5247 
.5811 
.5629 
.6097 
.5247 
.5811 
.5529 
.5247 
.4688 
.5529 
.5811 
.5529 
.5811 
.6811 
.5529 
.5529 
.5529 


Ko.  of  tnze 
tested. 


2T 
28 
29 
80 
81 
82 
83 
84 
85 
86 
87 
88 
89 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 


Resistance, 
cold. 


Ohms. 
.724 
.663 
.711 
.675 
.699 

.eoo 

2.005 
.733 
.666 
.648 
.621 

2.825 
.748 
.689 
.711 
.609 
.752 
.733 
.686 
.568 
.711 
.648 
.609 
.724 
.689 


Resistance, 

Carrent  at 

hot. 

explosion. 

Ohms. 

Amperes. 

.703 

.6247 

.727 

.5529 

.775 

.4130 

.736 

.55..9 

.771 

.5811 

.660 

.6C97 

1.388 

.5529 

.799 

.5247 

.736 

.5529 

.TCI 

.5529 

.6£9 

.5529 

1.286 

.6811 

.807 

.6811 

.783 

.5529 

.787 

.55.'9 

.783 

.6529 

.830 

.5529 

.815 

.5811 

.711 

.6529 

.657 

.5811 

.700 

.6529 

.718 

.6811 

.757 

.5529 

.703 

.5811 

.760 

.5529 

Respectfully  submitted. 


The  Post  Adjutant, 

Through  Inttntctor  in  Submarine  Mining. 


Charles  S.  Bich£, 
Second  Lieutenant,  Engineers. 


Report  of  Captain  S.  W.  Roessler,  Corps  of  Engineers. 

WiLLETs  Point,  New  York  Harbor,  April  18, 1880. 

Sir  :  The  following  are  the  results  of  the  tests  of  three  sample  lots  of  fuzes  fur- 
nished by  H.  Julius  Smith,  Pompton,  N.  J.  The  fuzes  were  identical  in  construction 
and  differed  only  in  the  amount  of  the  priming  charge: 

First  sample,  6  fuzes,  contained  1  grain  fulminate  of  mercury. 

Second  sample,  6  fuzes,  contained  2  grains  fulminate  of  mercury. 

Third  sample,  6  fuzes,  contained  4  grains  fulminate  of  mercury. 

The  construction  of  the  fuze  is  briefly  as  follows :  The  fuze  wires  are  of  the  same 
length,  7  inches  long,  and  consist  of  No.  22  B.  W.  G.  copper  wire,  insulated  with  a 
single  wrapping  of  cotton,  impregnated  with  a  preparation  of  coal  tar.    They  are 


.  ...  .  clamp  is  imbedded  in  a  sulphu. 

composition  contained  in  a  thin  paper  cylinder,  -^  inch  m  exterior  diameter  and  a 
little  over  1  inch  long.  The  bridge  wire,  which  was  furnished  by  the  engineer  depot 
at  Willets  Point,  was  the  standard  platinum  wire,  .0025  inch  in  diameter.  As  speci- 
fied in  the  onler  to  Mr.  Smith,  tho  length  of  the  bridge  was  to'-fte  ^  inch.  The  upper 
end  of  the  fuze  case  or  cylinder  was  closed  by  sulphur  composition.  The  paper  cylin- 
der was  covered  by  a  black  water-proof  composition. 
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Tbo  resiHtanced  of  the  fuses  cold,  aod  at  tbe  instant  at  explosioD,  and  the  correnta 
required  to  explode,  are  given  in  the  following  table: 


BMi«UDoe  cold. 

BMiatance  toezploaion. 

Current  requiied  to  explodo. 

liamberof  Aue. 

One- 
min 
fiue. 

Two- 
min 
nise. 

Four- 
fsrain 
faxe. 

One- 
min 
nixd. 

Two- 
ewln 
raze. 

Four- 
gnin 
mxe. 

Ono- 
Kraln 
raso. 

Two- 
grain 
fuse. 

Four- 
gxmin 
fase. 

1 

Ohmt, 
.68 
.49 
.67 
.62 
.67 
.63 

Ohmt. 
.40 
.61 
.61 
.64 
.56 
.80 

Ohmt. 
.63 
.62 
.62 
.70 
.67 
.66 

Ohmt. 
.76 
.64 
.67 
.66 
.60 
.60 

Ohmt. 
.72 
.75 
.74 
.71 
.71 
.71 

Ohmt. 
.70 
.72 
.78 
.82 
.77 
.74 

Amperet. 
.66 
.67 
.65 
.66 
.56 
.66 

Amptrtt. 
.55 
.60 
.55 
.65 
.52 
.56 

Ampertt. 
.55 

2..'. 

.62 

3 

.63 

4 

.62 

6 

.65 

0 

.52 

HeSD 

.66 

.66 

.63 

.68 

.72 

.75 

.65 

.54 

.61 

The  grand  mean  of  resistance  cold  is  .58  ohms.  The  grand  mean  of  resistance  hot 
is  .72  ohms.    Tbe  grand  mean  of  current  at  explosion  is  .54  amperes. 

Tbe  correspondiDg  figures  for  tbe  fuze  heretofore  used  are  given  on  page  81  of  the 
manual,  as  follows :  Resistance,  cold,  .7  ohms ;  resistance  hot,  .8  ohms ;  current  at 
explosion,  .48  amperes. 

It  is  thus  seen  tnat  the  resistances  of  Mr.  Smith's  fuzes,  both  cold  and  both,  are  loss 
than  those  of  the  fuzes  heretofore  used,  and  the  currents  required  to  explode  are 
greater.  If  tbe  bridge  wire  wos  adjusted  to  the  proper  length  I  can  find  uo  satisfac- 
tory explanation  for  the  former.  The  greater  current  for  explosion  majr  perhaps  be 
due  to  a  greater  beat  conductivity  in  the  parts  surrounding  tbe  bridge  wire,  whereby 
tbe  heat  is  more  rapidly  conducted  away  and  a  correspondingly  stronger  current  is 
required  to  briu|r  the  bridge  to  the  proper  temperature. 

The  amount  ot  charge,  as  well  as  could  be  judged  by  the  violence  of  the  explosion, 
was  uniform  for  each  uav.  Tbe  upper  part  of  tbe  paper  case  is  the  only  part  demol- 
ished by  tbe  explosion,  the  lower  half,  that  containing  the  clamp,  remaining  practi- 
cally intact-,  even  with  the  four-grain  fuze,  in  this  respect  differing  materially  from 
tbo  wooden  plug  fuze  which  is  shattered  into  small  fragments.  The  ends  of  tbe  wires 
holding  tbe  bridge  are  bent  outward,  and  in  one  instance  where  tbe  fuze  was  con- 
tained in  a  piece  of  core-joint  tubing,  and  exploded  in  a  chamber  of  a  mine  switch, 
one  of  tbo  wires  nearly  perforated  the  tubing,  thus  showing  that  there  was  some 
danger  of  contact  being  made  in  this  way  between  tbe  wire  and  tbe  side  of  the  cbam- 
ber.  It  was  thought  that  there  was  danger  of  the  insulation  of  tbe  wires  where  they 
enter  the  metal  cfiimp  becoming  injured  by  the  explosion,  thus  making  a  short  cir- 
cnit  between  wires  and  clamp,  but  no  weakness  of  this  character  was  developed. 

The  following  alterations  in  the  samples  are  suggested : 

(1)  That  tbe  wires,  where  they  project  beyond  the  clamp  to  form  tbe  bridge,  be 
mode  as  short  as  possible,  shorter  than  they  were  in  the  sample,  so  that  when  they 
are  bent  outward  by  the  force  of  the  explosion  there  will  be  less  danger  of  a  short 
circuit  by  their  being  driven  through  tbe  rubber  tube  aod  against  tbe  wall  of  tbe 
chamber. 

(2)  That  a  braided  insulation,  or  at  least  a  double  wrapping  of  cotton,  be  used  to 
insulate  tbe  wires,  the  single  wrapping  being  liable  io  open  at  any  point  and  expose 
tbe  bare  copper.  This  defect  in  the  sample  submitted  was  brought  out  in  an  attempt 
to  load  a  few  of  the  fuzes  in  tbe  mine  switch  to  be  fired  under  service  conditions}. 

Very  respectfully, ' 

S.  W.  RORSSLER, 

Captain  of  Engineera. 
Tbe  Post  Adjutant. 
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KEPORT  OF  A  BOARD  OF  ENGINEERS  ON  THE   PATRICK  "  AUTO-MOBILE 

CONTROLLABLE  TORPEDO." 


Engineer  School  of  Application,  XJ.  S.  Army, 

Post  of  Willefs  Point  J  Whitestone,  If.  T.,  August  16, 1888. 

General  :  I  have  the  honor  to  transmit  herewith  the  report  of  a 
Board  of  Engineers  convened  to  report  on  the  Patrick  tor|)edo  at  Col- 
lege Point. 
The  papers  sent  to  the  Board  are  herewith  retained. 
Very  repectfolly,  your  obedient  servant, 

W.  R.  King, 
Major  0/  EngineerSj  commanding. 

The  Chief  of  Engineers,  XT.  8.  A. 


REPORT  OF  A  BOARD  OF  ENGINEERS. 

A  report  was  made  by  a  Board  of  Engineers  convened  by  the  follow- 
ing order,  viz : 

Spkcial  Ordkrs,  ?  Hkadquartbrs  Corps  of  Enoixebrs, 

No.  31.  J  United  States  Army, 

Washington,  D.  C,  Jane  25,  lS8d. 

By  aathority  of  the  Secretaiy  of  War,  a  Board  of  Officers  of  the  Corps  of  Engineers, 
U.  S.  Armv,  consistiDg  of  Mi^j.  William  R.  King,  Capt.  Kdward  Magnire,  Capt. 
Solomon  W.  Roessler,  First  Lieut.  Irying  Hale,  is  const itated  to  meet  at  College 
Point,  Long  Island,  on  Jnne  27,  1888,  to  witness  a  test  of  the  '' Anto-Mobile  Con- 
trollable Torpedo"  of  Mr.  J.  N.  H.  Patrick. 

The  Board  will  sabmit  a  report  as  to  the  result  of  the  trial,  and  its  opinion  as  to 
the  merits  of  the  torpedo. 

If,  in  the  opinion  of  the  Board,  farther  tests  are  desirable,  it  is  authorized  to  ar- 
range with  lir.  Patrick  to  that  effect ;  said  tests  to  be  at  Mr.  Patrick's  expense. 

By  command  of  Brigadier-Qenerai  Duane : 

CuKTON  B.  Skars, 
Captain  of  EngineerSy   U.  S,  A, 

On  receipt  of  this  order  it  was  arranged  for  Mr.  Patrick  to  notify  the 
Board  whenever  he  was  ready  for  a  trial  of  the  torpedo,  and.  in  pursu- 
ance of  this  arrangement;  the  Board  visited  College  Point,  and  wit- 
nessed a  trial  for  speed  on  the  30th  of  June.  Two  members  of  the 
Board  witnessed  another  speedruu  on  the  10th,  and  again  on  the  13th 
and  20th  of  July.  T^vo  members  witnessed  the  process  of  making  the 
gas  and  charging  the  tank  on  the  11th  of  July. 
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The  torpedo  undergoing  the  trial  was  built  for  the  French  Govern- 
ment,  and  the  tests  were  made  with  a  view  to  its  acceptance  by  the 
agent  of  that  Government. 

It  belongs  to  the  class  of  "  self-moving,"  controllable  torpedoes,  and 
is  a  development  of  the  Lay  torpedo,  which  began  to  assume  a  practi- 
cable form  some  sixteen  years  ago,  and,  after  improvement  by  Mr. 
Haight  about  1881,  became  by  still  further  improvement  the  "  Patrick  ^ 
torpedo  of  the  present  form.  A  similar  torpedo,  but  of  somewhat 
smaller  dimensions,  was  tested  and  reported  on  in  1886  by  the  Board  of 
Engineers  of  which  General  Duane  wa«  president,  and  described  by 
Lieutenant  Schroeder,  U.  S.  N"avy,  in  papers  on  "  Recent  Naval  Prog- 
ress for  1887." 

The  torpedo  and  its  float  are  cylindrical  in  form,  with  conoidal  ends, 
the  former  being  42  feet  long  and  24  inches  in  diameter,  while  the  latter 
is  41  feet  long  and  18  inches  in  diameter,  these  two  parts  being  con- 
nected by  flat  vertical  bars  so  that  their  axes  are  parallel  and  about 
4  feet  from  each  other.  Each  of  these  parts  consists  of  a  copper  shell 
an  eighth  of  an  inch  in  thickness,  brazed  and  riveted  together.  The 
float  is  filled  with  compressed  cotton  to  exclude  water  in  case  it  is 
pierced  by  projectiles,  and  carries  two  slender  guide-rods  with  small 
flags  attached,  to  enable  the  operator  on  shore  to  observe  its  rate  and 
direction  of  motion. 

The  weight  of  the  torpedo  loaded  and  ready  to  run  is  about  7,300 
pounds. 

The  torpedo  proper  is  divided  into  seven  compartments,  beginning  at 
the  forward  end.  The  first  compartment  contains  the  charge  of  200 
pounds  of  dynamite.  The  second  compartment  contains  the  startand- 
stop  apparatus,  a  two-cell  firing-battery,  ana  a  pin  projecting  to  the 
front  for  closing  the  circuit  when  the  torpedo  strikes.  A  second  break 
in  the  firing  circuit  is  held  open  by  a  spring  when  the  engine  is  at  rest, 
but  is  closed  by  the  pressure  of  the  gas  when  the  engine  is  running. 
This  break  renders  the  torpedo  safe  when  not  in  motion.  The  torpedo, 
as  arranged,  can  not  be  fired  by  judgment  from  shore,  but  only  on  im- 
pact. With  the  three  wire  cable,  or  one- wire  cable,  however,  provision 
is  made  for  such  firing.  In  the  former  case  the  third  wire  carries  the 
firing  current,  and  in  the  latter  is  accomplished  by  a  step  by-step 
mechanism. 

The  startandstop  apparatus  consists  of  a  piston  which  opens  and 
closes  the  throttle  and  which  is  moved  by  gas  admitted  to  one  side  or 
the  other  through  valves  operated  by  a  polarized  relay,  a  current  in  one 
direction  admitting  gas  to  one  side  of  the  piston,  and  a  reverse  current 
to  the  other. 

The  third  and  fifth  compartments  contain  heaters,  to  prevent  the 
freezing  of  the  gas  by  the  intense  cold  produced  by  its  rapid  expansion. 
The  heaters  consist  of  series  of  pipes  of  gradually-increasing  diameter, 
through  which  the  gas  pasties,  and  around  which  is  a  heating  mixture 
of  sulphuric  acid,  lime,  and  water  contained  in  separate  receptacles  and 
dumped  together  just  before  starting. 

The  temperature  produced  is  supposed  to  be  about  600^  P.  In  tbfe 
torpedo  case,  over  each  heater,  is  a  safety-valve  set  at  45  lbs.  to  relieve 
pressure  from  any  gas  that  may  be  formed  by  the  heating  mixture,  or 
by  the  breaking  of  the  pipes  carrying  the  carbonic  acid  gas. 

T\\Q^  fourth  compartment  is  at  the  center  of  flotation  and  contains 
the  flask  of  liquefied  carbonic  acid  gas.  The  charge  for  a  mile  run  is  600 
pounds,  about  500  of  which  is  used.  The  pressure  in  the  flask  is  about 
600  pounds  to  the  square  inch  at  28^  to  32^  F.,  the  temperature  at 
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which  the  gas  is  manafactared.  The  maximum  pressure  Id  the  engine 
daring  the  run,  as  indicated  by  an  automatically-recording  pressure- 
gauge,  is  about  95  pounds. 

The  sixth  compartment  contains  the  coil  of  two-wire  cable  by  which 
the  torpedo  is  electrically  started,  stopped,  and  steered,  and  which  is 
paid  out  to  the  rear  through  the  hollow  propeller  shaft. 

The  seventh  compartment  contains  the  engine  and  steering  apparatus. 
The  latter  is  similar  to  the  start-andstop  mechanism  described  above, 
a  direct  current  admitting  gas  to  a  piston  which  moves  the  rudder  in 
one  direction,  while  a  reverse  current  admits  ihe  gas  through  another 
valve  and  moves  the  rudder  in  the  contrary  manner. 

The  propeller  has  two  blades  of  42  inches  pitch,  and  is  31  inches  in 
diameter.  It  makes  about  1,595  revolutions  per  mile.  It  is  driven  by  a 
very  compact  form  of  direct-acting  engine  with  six  c^^inch  cylinders, 
having  7J  inches  stroke,  and  making  700  to  800  revolutions  per  minute. 
These  cylinders  are  arranged  around  and  parallel  to  the  propeller-shaft, 
which  is  hollow  and  serves  the  double  purpose  of  an  exhautt  pipe  and 
a  thimble  through  which  the  insulated  steering  cable  is  paid  out,  in 
addition  to  its  usual  office  in  driving  the  propeller.  The  piston  rods 
of  the  six  cylinders  are  provided  with  guide-rods  and  friction-rollers, 
which  work  in  a  groove  cut  obliquely  arountd  the  surface  of  a  cylinder 
which  forms  part  of  .the  propeller  shaft,  so  that  at  each  double  stroke 
of  a  piston  the  propeUer  shaft  makes  a  complete  revolution,  and  there 
are  always  four  of  the  pistons  acting  with  full  force,  while  two  are  pass- 
ing the  dead  points. 

The  operation  of  making  the  gas  and  charging  the  receivers  was  wit- 
nessed by  two  members  of  the  Board  and  appeared  to  be  a  remarkably 
sim])]e  and  easily  conducted  operation,  the  only  men  employed  in  it  be- 
ing ordinary  laborers,  who  simply  followed  a  few  plain  directions. 

The  gas  generating  apparatus  is  double,  one  generator  being  worked 
while  the  other  is  being  charged  with  acid  and  soda.  Each  generator 
consists  of  a  spherical  receptecle  for  acid  above  and  connected  to  a 
cylindrical  receptacle  for  bicarbonate  of  soda,  the  connecting  pipe  be- 
ing closed  by  a  stop-cock.  The  two  receptacles  are  connected  by  a  pipe, 
which  equalizes  the  pressure  in  the  two  and  allows  the  acid  to  flow  into 
the  soda  compartment. 

A  little  acid  is  let  in  upon  the  soda,  and  the  mixture  stirred  by  means 
of  a  crank  projecting  through  a  stuffing  box.  The  gas  passes  through 
a  purifier  to  a  reservoir,  to  which  is  attached  a  pressure  gauge.  When 
the  pressure  reaches  600  pounds  a  cock  is  opened  in  a  pipe  leading  to 
the  flask,  which  is  immersed  in  ice  and  salt,  and  the  gas  passes  to  the 
flask.  When  the  pressure,  thus  relieved,  falls  to  about  500  pounds,  a 
little  more  acid  is  let  in  upon  the  soda,  the  stirring  is  renewed,  and  this 
operation  is  repeated  until  the  charge  of  acid  and  soda  is  exhausted, 
when  the  generator  is  cut  off  from  the  reservoir  and  recharged,  while 
the  gas-making  proceeds  with  the  other  generator. 

The  apparatus  is  abundantly  strong,  and  there  seems  to  be  little  pos- 
sibility of  an  accident. 

Mr.  Haight  states  that  they  have  been  using  the  apparatus  for  many 
years,  and  have  never  had  an  accident  of  any  kind. 

The  cost  of  the  gas,  including  labor,  is  16  cents  to  17  cents  per  pound. 
With  certain  proposed  improvements  it  can  be  made  cheaper. 

The  torpedo  is  started,  stopped,  and  steered  by  el^tricity,  communi- 
cated through  a  double  cored  insulated  wire,  9.64  of  an  inch  in  diame- 
ter, coiled  in  one  compartment  of  the  torpedo  and  paid  out  through 
the  hollow  propeller  shaft  as  the  torpedo  advances;  8,400  feet  of  this 
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wire  can  be  carried,  and  a  greater  length  could  be  provided  for  if  de- 
sired. 

The  quantity  of  carbonic  acid  carried  is  sufficient  to  run  a  mile  at  the 
highest  speed  attained,  with  considerable  surplus,  and  this  quantity 
could  also  be  increased  if  necessary. 

In  the  trials  witnessed  by  the  Board  the  following  speed  tests  were 
made,  viz : 

HinnieB. 

Fifth  run.  June  30, 1888,  1  mile  in 3.04 

Sixth  run,  July  10,  1888,  1  mile  in 2.54 

Seventh  run,  July  13,  1888,  l*mile  in 3.07 

Eighth  run,  July  20,  1888,  1  mile  in 3.06 

And  by  making  some  changes  in  the  valves,  so  as  to  cut  off  at  two- 
thirds  stroke,  Mr.  Patrick  claims  to  have  run  the  mile  in  two  minutes  and 
twenty-seven  seconds,  or  at  the  rate  of  about  21  miles  per  hour.  Al- 
though the  Board  did  not  witness  this  last  run,  there  is  no  question  as 
to  the  power  of  the  torpedo  to  make  all  necessary  speed,  and  Mr.  Patrick 
offers  to  guaranty  a  speed  of  22  miles  per  hour  in  case  he  contracts  to 
make  any  torpedoes. 

1^0  special  trials  calculated,  to  test  the  steering  capacity  of  the  tor- 
pedo were  made,  but  it  is  understood  that  such  trials  are  contemplated, 
and  the  Board  has  been  invited  to  be  present.  So  far  as  could  be  judged 
firom  the  runs  made  before  the  Board  the  torpedo  responded  promptly 
when  the  steering  switch  was  operated,  and  she  appeared  to  be  ander 
complete  control  of  the  operator. 

Perhaps  the  best  thing  that  can  be  said  of  this  or  of  any  similar  in- 
vention is  that  in  every  case  it  did  exactly  what  was  required  without 
a  hitch,  went  off  at  the  appointed  time,  and  without  accident  or  mishap 
of  any  kind. 

The  general  discussion  of  questions  relating  to  automobile  torpedoes 
and  their  value  as  a  part  of  our  system  of  sea-coast  defense  is  beyond 
the  scope  of  this  report,  but  a  few  words  on  the  subject  may  not  be  out 
of  place. 

The  prime  object  of  this  class  of  weapons  is  to  place  a  destructive 
charge  of  dynamite  or  some  other  high  explosive  in  contact  or  danger- 
ous proximity  to  the  hull  of  a  ship  at  reasonable  distance  and  explode 
it  at  the  proper  time. 

The  more  important  factors  involved  in  this  problem  are : 

First.  Facility  of  delivery  at  the  proper  place  in  good  order,  and 
launching. 

Second.  Simplicity  of  mechanism  and  certainty  of  action. 

Third.  Speed — fireedom  from  effect  of  wind  and  waves. 

Fourth.  Bange  of  action. 

Fifth.  Facility  of  directing. 

Sixth.  Capacity  of  chamber  for  explosives. 

Seventh.  Cost,  and  skill  required  in  construction. 

Eighth.  Questions  of  storage,  preservation,  etc. 

Ninth.  Safety  in  handling. 

Tenth.  Capacity  for  circumventing  booms,  nets,  etc. 

In  regard  to  the  first  of  these  questions  it  will  be  noticed  that  the 
size  and  weight  of  the  torpedo  ready  for  action  are  such  as  to  require 
suitable  ways  for  launching,  and  there  will  also  be  required  at  some  con- 
venient point  th^  apparatus  for  generating  gas.  In  this  respect  it 
occupies  an  intermediate  position  between  the  Sims  torpedo,  for  exam- 
ple, which  requires  more  and  the  Howel  which  requires  less  prepara- 
tion for  launching ;  the  latter,  however,  is  not  controllable  after  launch- 

IDg. 
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Secondly.  The  mechanism  is  reasonably  simple  and  certain  in  its 
action. 

Third.  The  speed  is  excellent,  and  while  it  is  not  probable  that  this, 
or  any  other  known  form  of  controllable  torpedo  conld  be  successfully 
operated  in  a  heavy  sea,  it  is  also  probable  that  in  a  moderate  sea  way 
and  with  waves  2  or  3  feet  high  the  torpedo  could  be  guided  as  far  as 
it  could  be  followed  by  the  eye  of  the  operator. 

Fourth.  The  range  could  be  increased  by  the  methods  referred  to, 
but  it  is  already  about  as  great  as  could  be  utilized,  on  account  of  the 
extreme  difficulty  of  following  up  the  torpedo.and  judging  of  its  posi- 
tions with  relation  to  the  vessel  it  is  sent  after,  even  in  smooth  water. 
Seeing  two  large  vessels,  at  a  mile  and  a  half  distance,  aud  not  in  line 
with  the  observer,  approach  each  other,  it  is  very  difficult  to  tell,  with- 
out the  use  of  instruments,  whether  they  will  pass  to  tbe  right  or  left  of 
each  other,  and  with  nothing  but  two  small  flags  visible,  as  is  neces- 
sary in  case  of  a  controllable  torpedo,  the  problem  is  even  more  uncer- 
tain. With  an  elevated  point  of  observation  this  difficulty  may  be  in 
a  measure  overcome  and  a  longer  range  be  made  practicable. 

Fifth.  There  appears  to  be  no  difficulty  in  guiding  the  torpedo  within 
the  limits  above  mentioued,  and,  while  the  Board  has  not  yet  seen  any 
test  of  its  capacity  for  ma^og  sharp  curves,  it  is  probable,  from  the 
great  length  and  speed  of  this  torpedo,  that  it  will  not  curve  on  a  very 
short  radius,  and  it  is  not  as  necessary  that  it  should  do  so  its  in  the  case 
of  a  slower  moving  torpedo.  In  fact,  for  the  reasons  above  stated,  it 
will  generally  be  desirable  to  keep  the  tori)edo  as  nearly  as  possible  in 
a  straight  line  between  the  observer  and  the  object. 

Sixth.  The  charge  of  200  pounds  of  dynamite  is  deemed  ample  for  this 
kind  of  torpedo,  but  couW  be  increased  if  desired.  If  in  contact  with 
a  ship,  it  will  be  practically  certain  to  destroy  it,  and  if  not  in  contact, 
or  nearly  so,  a  very  much  larger  and  an  unknown  quantity  would  be 
required.  It  is  better  to  make  sure  of  contact  than  to  try  to  operate  at  an 
uncertain  distance. 

Seventh.  The  cost  will  probably  be  very  considerable,  though  the 
Board  is  not  informed  as  to  the  amount.  The  different  parts  of  the 
mechanism  (engines,  valves,  polarized  relays,  etc.)  will  doubtless  require 
the  same  degree  of  skill  as  is  required  to  construct  a  locomotive,  a 
dynamo,  or  other  similar  machinery. 

Ei<:^hth.  For  storage  the  torpedo  would  have  t6  be  taken  apart,  care- 
fully coated  with  oil,  lead,  and  tallow,  or  similar  protective  against  cor- 
rosion, and  stored  in  a  dry  warehouse. 

Ninth.  It  could  only  be  handled  safely  by  men  thoroughly  familiar 
with  its  construction,  and  with  the  handling  of  high  explosives.  There 
will  always  be  more  or  less  danger  in  handling  such  apparatus,  though 
the  safety  devices  already  described  would  appear  reasonably  secure. 

Tenth.  This  torpedo  is  not  arranged  for  diving  under  booms,  nor,  like 
the  Berdan,  for  secondary  explosions,  to  destroyer  penetrate  safety- 
netting. 

The  inventor  proposes  to  use  them  in  sets  of  two  or  more,  so  that  one 
can  clear  the  way  for  th^  others ;  but  the  success  of  this  plan  must  be 
considered  doubtful  on  account  of  the  unknown  extent  of  the  damage 
that  would  be  done  to  a  ship's  protecting  net  or  booms  by  the  first  ex- 
plosion, and  the  difficulty  of  directing  the  second  torpedo  into  the  hole 
made  by  the  first  one. 

This  objection,  however,  applies  to  all  movable  torpedoes  with  the 
exception  of  the  berdan  type,  which  is  designed  to  cause  the  second  or 
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towed  torpedo  to  dive  under  the  net;  but  this  plan  lias  not,  it  is  be- 
lieved, been  practically  tested. 

The  conditions  imposed  upon  Auto-Mobile  controllable  torpedo^  are 
to  a  certain  extent  incompatible,  and  it  is  hardly  to  be  expected  that 
any  one  torpedo  will  .fulfill  all  of  them  perfectly;  but  it  is  the  opinion 
of  the  board  that  the  Patrick  torpedo  possesaies  these  requirements  to 
a  degree  that  makes  it  worthy  of  consideration  and  trial,  when  funds 
are  available  for  the  purchase  of  such  weapons. 

W.  R.  King, 

Major  of  Engineers. 
Edwd.  Maguire, 
Gaptain  of  Engineers^  U.  8.  A. 

S.  W.  ROESSLER, 

Captain  of  Engineers. 
Irving  Hale, 
First  Lieut,  of  Engineers. 


RIVKRS  AND  HARBORS,  ETC. 


APPENDIX  A. 


1MPK0VEMENT8  OF   RIVEKS   AND  HARBORS  IN  THE  STATES  OF  MAINE 

AND  NEW  HAMPSHIRE. 


REPORT  OF  LIEVTEXANT'COLONEL  J  A  RED  A.  SMITH,  CORPS  OF  ENGI- 
NEERS, OFFICER  IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE 
30,  1889,   WITH  OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 

I3kIPROVEMENTS. 


1.  Lnbec  Channel,  Maine. 

2.  Moose-a-bec  Bar,  Maine. 

3.  Narragangus  River,  Maine. 

4.  Breakwater  from  Monnt  Desert  to  Por- 

cupine Island,  Maine. 

5.  Bagadnce  River,  Mainf. 

6.  Penobscot  River,  Maine. 

7.  Belfast  Harbor,  Maine. 

8.  Camden  Harbor,  Maine. 

9.  Rockport  Harbor,  Maine. 

10.  Rockland  Harbor,  Maine. 

11.  Kennebec  River,  Maine. 

12.  Portland  Harbor,  Maine. 


13.  Channel    in    Back    Cove,    Portland, 

Maine. 

14.  Breakwater  at  month  of  Saco  River, 

Maine. 

15.  Saco* River,  Maine. 

16.  Kennebnnk  River,  Maine. 

17.  York  Harbor,  Maine. 

18.  Portsmonth  Harbor,  New  Hampshire. 

19.  Bellamy  River,  New  Hampshire. 

20.  Cocheco  Rivei,  New  Hampshire, 

21.  Harbor  of  Refuge  at  Little  Harbor, 

New  Hampshire. 


EXAMINATIONS. 


22.  Harbor   and  channel  at  Pembroke, 

Maine. 

23.  Monhegan  Island  Harbor,  Maine. 


24.  Medomac  River,  Maine. 

25.  Hampton  River,  New  Hampshire. 

26.  Harrissecket  River,  Maine. 


United  States  Engineer's  Office, 

Portland^  Me.,  July  9,  1889. 

General:  1  have  the  honor  to  transmit  herewith  annual  reports  for 

the  fiscal  year  ending  June  30,  1889,  for  river  and  harbor  works  in  my 

charge. 

•  •••••• 

Very  respectfully,  your  obedient  servant, 

Jared  a.  Smith, 
Lieut.  Col,  Corps  of  Engineers. 
The  Chief  of  Engineers,  U.  S.  A. 

503    • 
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A  I. 
IMPROVEMENT  OF  LUBEC  QHANNEL,  MAINE. 

DuriDg  the  fiscal  year  no*  work  of  improvement  has  been  carried  on. 
At  the  beginning  of  the  year  the  available  funds  amounted  to  but 
$10.03,  and  all  work  under  former  contracts  had  been  completed. 

By  act  of  August  11,  1888,  Congress  appropriated  $20,000  for  con- 
tinuing the  improvement.  The  estimate  for  entire  completion  of  the 
work,  obtained  by  subtracting  amounts  appropriated  from  original 
estimate  for  the  entire  work,  was  $22,500.  The  average  of  prices 
obtained  have  been  slightly  less  than  the  estimates,  so  that  the  amount 
of  the  last  appropriaiion  will  be  sufficient  to  complete  the  work  as  here- 
tofore approved.  . 

The  lateness  of  the  season  when  the  appropriation  became  available, 
together  with  the  time  necessarily  consumed  in  complying  with  formali- 
ties required  by  law  and  regulations,  made  it  impracticable  to  commence 
dredging  before  the  spring  of  1889. 

Under  date  of  December  13, 1888,  advertisements  were  issued  invit- 
ing proposals  for  the  work  of  widening  the  channel  by  dredging. 

A  contract  for  the  work  was  let  to  Augustus  R.  Wright,  of  Portland, 
Me. 

This  contract,  approved  February  23,  1889,  requires  the  contractor 
U  commence  work  on  or  before  October  1, 1889,  and  to  complete  the 
work  on  or  before  June  30, 1890. 

When  completed  the  channel  will  have  a  depth  of  12  feet,  a  width  of 
275  feet  throughout,  and  25  feet  additional  width  at  the  bends. 

The  total  length  of  channel  in  which  the  improvements  have  been  made 
is  approximately  11,000  feet.  Commencing  at  the  narrows  the  natural 
channel  for  about  one-half  the  distance  is  straight,  and  is  somewhat 
wider  than  the  excavated  channel  over  the  other  half  of  the  distance  to 
Quoddy  Bay  and  anchorage. 

The  dredged  channel  is  in  the  shape  of  a  flattened  letter  S,  the  two 
bends  requiring  a  change  of  direction  amounting  to  55  degrees  and  62 
degrees,  respectively,  in  going  out  to  sea.  The  bends  are  short  and  as 
the  tides  have  a  range  of  17  feet  or  more^  with  consequent  rapid  cur- 
rents, such  a  channel  is  very  difficult  for  sailing  vessels  to  navigate,  and 
in  low  stages  the  masters  of  steamers  prefer  to  make  the  long  passage 
around  Campo  Bello  Island  rather  than  to  incur  the  risk  of  running 
upon  the  banks  of  the  cut. 

The  channel  is  a  thoroughfare  to  various  points  on  our  eastern  coast, 
as  well  as  a  factor  of  safety  for  the  anchorage  in  Quoddy  Boads  when 
the  wind  changes  to  easterly  points.  Local  statistics  are  therefore  very 
incomplete,  and  there  is  no  means  of  ascertaining  the  exact  number  of 
passing  vessels.  In  1882  a  record  was  kept  of  about  10,000  vessels 
passing  Quoddy  Head  light-house.  No  subsequent  reconi  has  been 
kept.  A  record  of  vessels  seen  to  pass  the  life-saving  station  at  Lubec 
in  1887,  in  day-time  and  clear  weather,  shows  the  number  to  be  8,083. 

• 

Lubec  is  in  the  collection  district  of  Pansamaqaoddy.  Tho  nearest  port  of  entry  is 
Eastport,  Me.  The  nearest  liKht-house  in  the  United  States  is  on  West  Qaoddy 
Head,  abont  7  miles  below. 

There  is  a  Canadian  light-house  on  Mulholland's  Point,  at  the  narrows  opposite 
Lubec.  • 
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The  foUowlDg  appropriations  have  been  made  for  improving  Labec 
Channel: 

By  act  of  March  3,1879.., $44,000.00 

By  act  of  June  14,  1880 20,000.00 

By  act  of  March  3,  1881 .' 45,000.00 

By  act  of  ADgnst  2,  1882 20,000.00 

By  act  of  July  5,  1884 : 10,000.00 

By  act  of  August  5,  1886 10,000.00 

By  act  of  August  11,  1888 20,000.00 

Total 169,000.00 

Expenditures  to  June  30,  1888 148,989.97 

Expenditures  iu  last  fiscal  year 503. 26 

Total  expenditures  to  Juue  30,  1889 149,493.23 


• 


Money  statement, 

July  1,  1888,  amount  available. 1 $10.03 

Amount  appropriated  by  act  of  August  11,  1888 20,0tU00 

20, 010. 03 
July  1,  1889,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1888 $5o3.26 

July  1,  1889,  amount  covered  bv  existing  contracts 18, 000. 00 

18,503.26 

July  1,  1889,  balance  available l,50u.77 


Abstract  of  proposals  for  dredging  in  Lubec  Channel,  Maine,  opened  January  10, 1889. 


No. 


Name  and  address  of  bidder. 


Angnstas  R.  \V right,  Portland,  Me. 


Price  jper 

onbic  jard, 

measured 

in  scow. 


Oentt. 

35 


The  contract  was  awarded  to  Augustus  R.  Wright,  and  dated  February  7,  1889. 


COMMERCIAL  STATISTICS. 


The  follow.ing  statiHticH,  for  the  year  ending  June  30,  1889,  were  furnished  by  the 
United  States  collector  of  customs  for  iho  Passamaquoddy  district: 


Shipping. 


Vessels  arrived  from  foreign  ports . 
yessels  cleared  for  foreign  ports. . . 


Number,  i  Tonnage. 


778  I   188,201 
907  ;   2U1,029 

) 


Amount  of  revenae  coUeoted $68, 940. 49 

Yalno  of  importations ^ 828,841.00 

Yalne  of  exportatlons 616,484.00 
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A  a. 

IMPROVEMENT  OF  MOOSE-A  BEC  BAR,  MAINE. 

This  bar,  at  the  eastern  terminus  of  iMooso-a  bee  Reach,  is  near  the 
town  of  Jonesport,  Me.,  about  30  miles  east  of  Mount  Desert. 

The  "Reach  "  is  a  thoroughfare  of  about  12  miles  in  length,  which  is 
traversed  by  thousands  of  vessels  annually  j  in  addition  to  this,  it  forms 
an  admirable  harbor  of  refuge,  and  is  used  as  such  by  many  vessel^ 
especially  in  the  winter  months. 

The  original  project  for  improving  the  channel  contemplated  dredg- 
ing the  bar  to  a  depth  of  14  feet  and  width  of  200  feet,  and  removing 
the  rock  known  as  "  Steam-boat  Ledge''  to  a  depth  of  15  feet  at  mean 
low  water.  The  estimated  cost  of  the  improvement  as  amended  was 
$40,000.    The  dredging  then  projected  was  completed  in  1885. 

The  following  appropriations  have  been  made  for  this  work : 

March  3,  1881 $10,000.00 

Augusta,  1882 : 10,008.00 

Julys.  1884 10,000.00 

Augusts,  1886 10,000.00 

August  11,  1888 15,0(0.00 

Total .^>5,000.00 

Expenditures  to  June  30,  1889 3:^,633.64 

The  balance  now  available  is  sufficient  to  complete  the  improvement 
as  originally  planned,  and  to  widen  the  channel  as  now  proposed. 

The  contract  for  removing  Steam-boat  Ledge,  mentioned  in  lawt  re- 
port, IS  still  incomplete,  and  it  is  probable  that  the  contractor  Will  fail 
to  fulfill  his  obligations.  The  contractor  has  already  worked  two  sea- 
sons upon  the  ledge  and  has  only  succeeded  in  removing  enough  to  ob- 
tain a  smgle  payment  for  50  cubic  yards,  amounting  to  $810,  10  per 
cent,  of  which  was  retained. 

The  contractor  has  evidently  endeavored  to  do  the  work,  and  has  in- 
curred an  expense  far  in  excess* of  the  payment. 

No  loss  nor  inconvenience  will  result  to  the  improvement  should  the 
contract  be  annulled. 

The  project  recommended  in  annual  reports  of  1887  and  1888,  which 
has  now  been  approved,  contemplate  removing  the  ledges  to  a  depth  of 
16  feet  at  mean  low  water,  and  to  widen  the  channel  to  300  feet. 

Under  the  appropriation  of  August  11, 1888,  a  contract  has  been  made 
with  Thomas  Symonds  of  Leominster,  Mass.,  for  ^idening'the  channel 
by  dredging.  Work  under  the  contract  is  to  be  completed  before  the 
end  of  the  ensuing  fiscal  year. 

The  present  project  for  the  improvement  is  shown  upon  map  opposite 
page  534,  Eeport  of  Chief  of  Engineers  for  1886. 
•  The  appropriation  asked  for  year  ending  June  30, 1891,  is  to  be  applied 
to  the  construction  of  a  small  jetty  to  check  crosscurrents  in  the  cut, 
and  to  removal  of  ledges. 

This  work  is  distant  from  any  commercial  center,  so  that,  with  small 
appropriations,  it  is  very  difficult  to  get  any  competition  in  letting  the 
work  by  contract. 

If  the  entire  remaining  work  can  be  done  under  one  appropriation 
there  can  be  little  doubt  that  its  cost  will  not  exceed  two-thirds  of  the 
cost  if  done  under  four  appropriations.  Less  than  $25,000  in  one  sum 
can  not  be  expended  with  any  degree  of  economy,  and  even  that  amount 
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at  such  a  place,  where  work  can  ouly  be  carried  on  a  part  of  the  year, 
18  too  small  to  expend  to  advantage. 

The  improyemeDt  is  in  the  collection  district  of  Machias,  Me.  The  nearest  port  of 
entry  is  Machias,  Me.    The  nearest  light-house  is  Moose  Peak. 

With  the  available  means  it  has  been  found  impossible  to  obtain 
exact  statistics  for  this  work.  The  commerce  of  the  nearest  town  is 
small,  but  the  amount  of  commerce  benefited  by  the  improvement  is 
very  large  and  bears  little  or  no  relation  to  the  merely  local  wants. 

Mocse-a-bec  Beach  is  a  thoroughfare  for  a  large  number  of  vessels 
and  steamers  plying  between  the  Dominion  of  Canada  and  ports  in  the 
United  States,  and  does  not  depend  for  its  usefulness  upon  any  local 
commerce.  It  is  estimated  that  the  number  of  vessels  using  this  thor- 
oughfare and  receiving  benefits  from  the  improvements  is  as  great  as 
25,000  annually.  Before  this  improvement  was  made  the  route  was  used 
by  comparatively  few  vessels. 

Money  statement. 

July  1, 1888,  amount  available |-<,  158.23 

Amount  appropriated  by  act  of  August  11,  1888 15,000.00 

23,158.23 
July  1,  1889,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  oatstanding  July  1, 1888 |710.87 

July  1,  1889,  outstanding  liabilities HI.  00 

July  1,  1889,  amount  covered  by  existing  contracts 20, 488. 80 

21,280.67 

July  1,  1889,  balance  available 1,877.56 

{Amount  (estimated)  required  for  completion  of  existing  project 95, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1891    50, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  ld67. 


Jhatract  of  p^opoaals  for  dredging  in  Moose-a-hec  Bar,  Maine^  opened  January  10,  1869. 


No. !  Xame  and  address  of  bidder. 


Pr'cepsr 

cabio  yard 

measured 

in  scow. 


1 

9 


t      CtnU. 

Angoat  R  Wright,  Portland,  &Ie ,  40 

HiBiilton  6i,  Sawyer,  Chebel^^e,  Me !  48 


All  the  bids  were  rejected  as  too  high. 


AhBtrant  of  proposals  for  dredging  in  Mooso-O'heo  Bar,  Maine,  opened  March  19«  1889. . 


Vo. 


I  Price  per 

Name  and  address  of  bidder.  measnted 

in  scow. 


1 

2 
3 


CenU. 

Hamilton  d&Sawrer,  Chebeague.  Me ,  48 

Thomas  Symonds,  Leominster,  Mass »  30 

Angnstns  R.  Wright,  Portland.  Me 36 


>  contract  was  entered  into  with  Thomas  Symonds  April  2'i,  1889. 
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COMMERCIAL  STATISTICS. 


The  following  commercial  statistics  for  the  Machias  district  for  the  year  ending 
December  31, 18c^,  were  furnished  by  the  collector  of  customs : 


Shipping. 


VeBsela  arrived  frum  foreign  porta 
Yessels  cleared  for  foreign  ports. . . 
Yesaels  built  in  the  district 


Number. .  TonBaes. 


1,6SS 

30,10 

097 


Amonntof  of  revenue  odlleoted flllSft 

Value  of  importations 1, 172.70 

Value  of  exi>ortaiions 67,904.72 


A3. 

IMPROVEMENT  OF  NARRAGUAGUS  RIVER,  MAINE. 

The  !Narragaugu8  Biver  proper  is  a  small  stream  flowing  across  the 
southwestern  portion  of  Washington  County,  but  the  navigable  part  of 
the  river  comprised  in  the  project  for  improvement  is  really  a  tidal  arm 
of  the  sea  or  Narraguagus  Bay,  below  the  town  of  Millbridge,  which  is 
at  the  head  of  navigation. 

The  last  Annual  Kei>ort  gave  the  details  and  result  of  the  expenditure 
of  the  first  appropriation  for  the  work. 

During  the  last  fiscal  year  no  work  of-  improvement  has  been  car- 
ried on. 

The  appropriation  of  August  11, 1888,  became  available  too  late  iii  the 
season  to  permit  of  completing  contracts  and  commencing  work  before 
the  ensuing  spring. 

A  contract  has  been  entered  into  with  Augustus  R.  Wright,  of  Port- 
land, Me.,  for  continuing  the  dredging  widening  the  channel.  The 
work  is  to  be  commenced  in  July  and  completed  on  or  before  the  end  of 
December,  1889. 

The  small  amount  expended  during  the  fiscal  year  has  been  applied 
to  necessary  office  expenses,  preparing  drawings,  specifications,  etc, 
and  for  advertising. 

The  work  hitherto  completed  is  a  great  improvement  to  the  naviga- 
tion, but,  as  it  is  not  wide  enough  to  permit  steam-boats  to  turn  within 
its  limits,  it  is  but  little  used  by  large  steamers,  which,  therefore,  wait 
outside  and  are  lightered  of  their  freight  and  passengers  by  a  small 
steamer  which  runs  to  the  wharf  in  town. 

As  soon  as  the  channel  can  be  widened  so  that  the  steamers  may  turn, 
much  delay  and  expense  will  be  avoided. 

Such  work  can  not  be  carried  on  to  any  advantage  on  the  coast  of 
Maine  during  more  than  seven  months  of  each  year.'  The  point  is  dis- 
tant from  places  where  any  competition  from  contractors  can  be  obtained 
and  with  small  appropriations  competition  practically  disappears  as  an 
element  in  obtaining  low  i>rices.  All  the  plant  must  be  taken  to  and 
from  such  distant  points  tor  each  contract.  It  is  therefore  exceedingly 
desirable  that  the  small  amount  of  $30,000  estimated  to  complete  the 
work  should  be  in  one  sum. 

Two  regular  lines  of  steamers  now  run  to  Millbridge  in  connection 
with  other  points  along  the  coast.  Other  irregular  lines  also  touch  at 
the  same  place. 

The  mouth  of  the  river,  in  addition  to  its  facilities  for  commerce  with 
the  surrounding  country,  is  used  as  a  refuge  and  anchorage  for  steamers 
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and  other  vessels  in  storms.    The  completion  of  the  channel  will  there 
fore  add  an  element  of  safety  as  well  as  convenience. 

The  improyement  is  hi  the  collection  district  of  Maohias.    The  nearest  port  of  entry 
is  Maohias.    The  nearest  light-hoose  is  Narragnagus  light-honse,  on  Pond  Island. 

Money  statement. 

Amount  appropriated  by  act  of  Auffnst  11, 1888 $10,000.00 

Jaly  I.  1889,  amount  expended  dnnng  fiscal  year,  exolnsiye  of 

liabilities  outatanding  JulT  1,  1888 1259.58 

July  1 ,  1889,  amount  covered  by  existing  contracts 9, 000. 00 

9,259.58 

f^.. 

July  1, 1889,  balance  ayailable 740.42 

(Amount  (estimated)  required  for  completion  of  existing  project 30, 00"".  00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1891    30, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


Ahitraeia  of  propo9aU  for  dredging  in  Narraauag%$  Biver^  Mainey  received  January  10 


No. 


1 
3 


KMoe  and  sddr«M  of  bidder. 


Aninutiia  R.  Wright,  Portland,  Me. . 
HamiltiMi  4k  Sawyer,  Cbebeagne,  He. 


Price  per 

cubic  yard 

meaaored 

in  scow. 


Oente, 

SO 

ae 


A  contract  with  Augustus  R.  Wright  was  entered  into  February  7,  1889. 

NoTK. — No  special  statistics  for  this  place  have  been  received.     See  commercial 
•tatistics  with  report  for  Moose-a-beo  Bar. 


A  4. 

CONSTRUCTION  OF  A  BREAKWATER  FROM  MOUNT  DESERT  TO  PORCU- 
PINE ISLAND,  MAINE. 

lu  compliance  with  reqairements  iu  river  and  harbor  act  of  Augast 
5, 1886,  a  report  with  plan  and  estimate  for  a  breakwater  from  Mount 
Desert  to  Porcupine  Island  was  submitted  by  the  officer  in  charge  of 
the  district. 

The  necessity  for  improvement  arises  from  the  fact  that  the  harbor 
is  exposed  to  all  weather  and  seas  from  the  south  and  southeasterly 
directions,  making  the  anchorage  at  times  so  insecure  that  the  best- 
equipped  vessels  are  sometimes  unable  to  hold  their  positions  at  anchor. 
The  landing  of  passengers  at  wharves  is  at  such  times  not  only  incon- 
venient but  dangerous. 

The  approved  project  consists  in  constructing  a  breakwater  from 
Porcupine  Island  to  Dry  Ledge,  and  thence  in  a  direct  line  to  a  point 
near  the  shore  of  Mount  Desert  Island,  a  total  distance  of  3,425  feet. 

The  estimate  of  cost  originally  submitted  was  based  upon  the  expec- 
tation of  a  large  appropriation  and  of  being  enabled  to  use  the  stone  of 
the  adjacent  island,  and  of  carrying  on  the  work  by  hired  labor.  Cir- 
cumstances have  combined  to  prevent  the  realization  of  any  of  these 
conditions,  and  it  therefore  becomes  necessary  to  revise  the  estimate. 
The  price  for  stone  is  that  of  the  lowest  proposal  received  after  twice 
inviting  proposals  by  public  advertisement.  There  are  indications  that 
prices  will  be  higher  in  future  unless  the  work  can  be  carried  on  under 
much  larger  appropriations. 
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The  revised  estimate  is  as  follows : 

Por  riprap  breakwater  to  high- water  level,  30  feet  wide  on  top,  oater  slope 

1  on  U,  inner  slope  1  on  1,580,000  tons  of  rough  stone,  at  $1.10 $638,000.00 

11,770  cubic  yards  superstructure,  at  $8 94,160.00 

Contingencies  of  engineering,  etc 67,840.00 

Total 800,000.00 

Appropriated  August  11, 1888 50,000.00 

Expended  to  June  30,  1889 992.64 

The  expenses  have  thus  far  been  for  preparatory  work,  surveys,  mak- 
ing maps,  advertising,  etc. 

In  February,  1889,  proposals  for  delivering  and  placing  stone  in  the 
breakwater  were  invited  by  public  advertisement.  The  proposals  were 
opened  February  26, 1889,  and  were  all  rejected  as  too  high. 

March  16^  1889,  ])ropo8als  were  again  similarly  invited.  The  loweat 
bid  received  was  higher  than  the  prices  which  were  paid  at  Rockland 
and  other  places :  but  it  had  become  evident  that  no  better  prices  could 
be  expected,  so  tnat  a  contract  was  closed  with  the  lowest  bidder,  Mr. 
Fred.  Andrews,  of  Bidderford,  Me. 

Previous  to  the  end  of  the  fiscal  year  the  contractor  was  engaged  in 
opening  a  quarry  and  in  procuring  vessels  to  carry  the  stone. 

It  is  expected  that  the  delivery  of  stone  will  be  pushed  forward  during 
the  summer  months,  and  that  the  available  funds  will  thus  be  entirely 
expended  during  the  ensuing  year. 

The  great  advantage  of  doing  this  work  with  annual  appropriations 
not  less  than  $100,000  can  not  be  too  strongly  represented,  and  a  larger 
amount  would  be  the  more  economical. 

The  commercial  statistics  of  this  harbor  for  the  year  1888  are  of  suffi- 
cient importance  to  be  well  studied. 

The  port  will  doubtless  be  used  as  a  refuge  when  the  breakwater  is 
sufficiently  near  completion. 

Money  statement 

Amount  appropriated  by  act  of  August  11, 1888 $50,000.00 

July  1,  18^,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1, 1888 1992.84 

July  1,  1889,  amount  covered  by  existing  contracts 43,000.00 

45,992.84 

July  1,  1889,  balance  available 4,007.16 

{Amount  (estimated)  required  for  completion  of  existing  project 750, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  vear  ending  June  ;iO,  1891  150, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1887. 


Ab$iraot  of  propoaah  for  furnishing  and  placing  stone  on   breakwater  at  Bar  Barhor, 

MainCy  received  Ftbruarjf  26,  1889. 


No. 


1 
2 

3 

4 
5 


Kftme  «nd  address  of  bidder. 


Loots  E.  Lant  and  Aaron  Cleaye,  Portland,  Me 

George  M.  Neelon,  Deer  Ii»le,  Me 

Thomfls  A.  Kowe,    Boston,  Mass 

John  A.  Hamilton  and  Rnfas  A.  Soule,  Cbebesfnie,  He 

Horace  M.  Sargent,  Portland,  Me  ,  and  Isaac  M.  Webber,  Cbebeagne,  Me. 


Price  per  ton  of 
2,0C0  pounds. 


Plrst 
class. 


fl.M| 

1.23 

1.02 
1.87 
2.00 


Second 
claM. 


l.» 
1.92 
l.»7 
L86 


A.11  the  bids  were  rejected  as  too  high. 
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AhHtraci  of  propo$ah  for  furnishing  and  placing  stone  on   Breakwater  at  Bar  Harbor, 


Me.,  received  April  4,  1889. 


So. 


I 
2 

3 

4 
5 

e 


Name  and  address  of  bidder. 


Joseph  Fleniit  and  AlfVed  E.  Hamilton,  Chebeagne,  Me. 

Preo.  L.  Andrews,  Biddeford,  Mo 

Williams.  White,  Rockland.  Me 

Thomas  A.  Rowe.  Boston,  Mass 

Eaftis  A.  Sonle,  Chebeagne,  Me 

Cbas.H.  Edwaids,  Qaincy,  Mass 


Price  per  ton 
for  atone. 


First 
class. 


$1.45 
LJO 
1.48 
1.49 
1.46 
1.58 


Second 
class. 


$1.49 
1.10 
1.48 
1.49 
1.43 
1.58 


A  contract  was  entered  into  with  Fred.  L.  Andrewa,  of  Biddeford,  Me.,  May  9,  1889. 


COMMERCIAL  STATISTICS. 


The  following  statistics  were  furnished  by  the  Collector  of  Cnstoms  at  Ellsworth, 
Me.,  for  the  district  of  Frenchman's  Bay  for  the  year  1888  : 


Shipping. 


Vessels  arrived  from  foreign  ports. 
Vessels  cleared  fur  foreign  ports 


Tonnage. 


1, 678. 30 
1,015.32 


Value  of  imports  ...     . 
Amount  of  collections. 


$1,843.73 
651.22 


Value  of  freight  brought  to  Bar  Harbor^  ifc,  during  the  year  1888. 

By  sailing-vessels $201, 872. 00 

By  steam-vessels 789,899.12 

Total 991,771.12 

Number  of  arrivals f  departures,  and  aggregate  tonnage  of  each  class  of  vessels,  during  the 

year  1888. 


Class  of  vessels. 


Steam-vessels  (trading)  .. 
Steam-vessels  (pleasurt^)  . 
Sailing-vessels  (tiading).. 
8ailingves<)els  (pleasure) 


Total. 


Number  of 
vessels. 

Aggregate 
tonnage. 

1 
Number  of 
airivals. 

4,990 

24 

185 

82 

17 
23 
86 
76 

4,564 

2,760 

26,548 

4,209 

202 

1 

38,061 

5,281 

Number  of 
departures. 


4,900 
24 

185 
82 


5,281 


As. 

IMPROVEMENT  OF  BAGADUCE  RIVER,  MAINE. 

The  river  and  harbor  act  of  August  5,  1886,  required  au  examination 
or  survey  of  the  Bagaduce  River,  Maine. 

A  report  with  estimate  of  cost  of  works  considered  necessary  was 
submitted  by  the  engineer  oflftcer  in  charge  February  2, 1888.  (See  Re- 
port of  Chief  of  Engineers  for  1888,  page  401.) 

The  project  adopted  for  the  improvement  consists  of  deepening  the 
channel  to  give  a  width  of  100  feet  and  a  low- water  depth  of  6  feet  from 
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South  Penobscot  to  Bridge's  Point.  This  inclades  dredging  and  re- 
moving rock.  The  project  also  inclades  removing  a  small  amount  of 
rock  in  Johnson's  Narrows. 

By  act  of  August  11, 1888,  Congress  appropriated  $3,000  for  the  im- 
provement. As  this  small  sum  could  not  be  judiciously  expended  in  a 
way  to  accomplish  any  beneficial  result,  work  on  the  improvement  has 
been  suspended  to  await  the  further  action  of  Gongress. 

An  expenditure  of  $100  from  the  appropriation  has  been  incurred  in 
the  necessary  office  work,  preparing  plans,  estimates,  etc. 

To  effect  any  valuable  improvement  of  the  channel  all  the  rock  must 
be  first  removed ;  but  little  result  can  come  from  the  removal  of  a  por- 
tion only. 

The  estimate  of  $24,427.90  for  removing  all  the  rock  will  probably  not 
cover  the  expense  if  it  can  not  be  done  in  one  contract. 

The  improvement  is  in  the  collection  district  of  Castine.  The  nearest  port  of  entry 
is  Castine.    The  nearest  light-house  is  Dice's  Head  light^house. 

Money  statement. 

Amount  appropriated  by  act  of  August  11,  1888 $3,000.00 

July  1,  ltx9,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstandingJnly  1,1888 100.00 

July  1, 1889,  balance  available *. 2,900.00 

{Amount  (estimated)  required  for  completion  of  existing  project 43, 875. 00 
Amount  that  can  be  profits  bly  expended  in  fiscal  year  eudine  June  30, 1891    25, 000. 00 
Submitted  iii  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


A  6. 

IMPROVEMENT  OP  PENOBSCOT  BIVEB.  MAINE. 

The  project  adopted  for  improving  the  portion  of  the  river  from 
Bangor  to  Crosby's  Narrows  contemplated  widening  the  channel  at 
Bangor  to  give  a  width  not  less  than  300  feet,  and  a  depth  of  11  feet  at 
extreme  low  water,  and  to  remove  the  bar  near  Crosby's  Narrows,  3J 
miles  below. 

The  cost  of  the  work  was  originally  estimated  at  $75,000. 

The  following  appropriations  have  been  made  for  the  work : 

By  act  of  July  5,  1884 |2O,OO0.00 

By  act  of  August  5, 1886 15,000.00 

By  act  of  August  11, 1888 20,000.00 

Total 55,000.00 

Expenditures  to  June  30,  1888 24,71^.07 

Expenditures  in  last  fiscal  year 10,144.76 

Total  expended  to  Juue  30,  1889 34.939.83 

As  a  result  a  portion  of  the  improvement  between  Bangor  and  Brewer 
has  been  completed,  leaving  only  the  bar  at  Crosby's  Narrows  to  be  re- 
moved. 

At  the  beginning  of  the  year  work  of  dredging  to  widen  the  channel 
at  Bangor  was  in  i)rogre8S  under  contract,  and  wa«  finally  completed 
September  24,  1889.    From  July  1  to  September  20  the  contractor  re 
moved  37,822  cubic  yards  of  material  by  dredging,  and  also  removed 
22^  cubic  yards  of  bowlders. 
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The  channel  at  Bangor  is  now  completed  according  to  the  project 
adopted,  but  there  is  still  a  small  amount  of  dredging  required  along 
tlie  front  on  the  Bangor  side. 

The  act  of  Congress  of  August  11, 1888,  allotted  $20,000  of  the  appro- 
priation  for  improving  the  Penobscot  Eiver  to  the  part  from  Bangor  to 
Crosby's  Narrows. 

On  the  13th  of  Decembe^,  1888,  advertisements  were  issued  inviting 
proposals  to  do  the  dredging. 

The  proposals  were  opened  January  10, 1889,  and  were  rejected  as 
too  high. 

Under  date  of  March  1, 1889,  proposals  were  again  invited  by  public 
advertisement,  and  were  opened  March  19.  A  contract  for  the  work  has 
been  made  with  Mr.  Thomas  Symonds,  of  Leominster,  Mass. 

The  contract  requires  the  work  to  be  completed  on  or  before  Decem- 
ber 31, 1889.  The  work  of  dredging  under  this  contract  is  not  yet  com- 
menced. The  funds  now  available  for  that  purpose  and  the  balance  of 
#20,000  to  complete  the  work  near  Crosby's  Narrows  are  to  be  expended 
in  completing  the  project  already  described. 

The  act  of  Congress  of  August  11, 1888,  allotted  $30,000  to  improv- 
ing the  river  between  Bucksport  and  Winterport. 

The  project  for  improving  this  part  of  the  river  as  proposed  by  the 
ofElcer  in  charge  of  the  work  is  described  in  report  of  Chief  of  Engineers 
for  1888,  pages  427  to  431. 

The  project  consists  essentially  of  contraction  works  of  stone  to  re- 
dace  the  width  of  the  river  to  about  the  average  of  the  places  in  that 
vicinity  where  ample  depth  is  maintained  by  natural  conditions.  The 
officer  in  charge  of  the  work  believed  that  no  dredging  would  be  re- 
qaired,  and  that  if  the  contraction  works  were  first  constructed  the  cost 
of  dredging  would  be  entirely  saved.  It  was  therefore  recommended 
that  the  appropriation  be  expended  in  commencing  the  contraction 
works.  The  Chief  of  Engineers  referred  the  project  to  the  Board  of  En- 
gineers. The  report  of  the  Board  recommended  that  the  dredging  be 
first  done,  in  the  belief  that  the  expense  of  the  contraction  works  may 
thus  be  avoided.  The  project  and  the  report  of  the  Board  are  there- 
fore given  in  full.  The  report  recommended  that  the  channel  differ 
slightly  in  location  from  that  at  first  proposed.  It  therefore  became 
necessary  to  make  further  borings  to  determine  the  character  of  mate- 
rial throughout  the  new  situation. 

Mr.  Both,  assistant  engineer,  was  therefore  directed  to  make  further 
examinations  of  the  bottom. 

Mr.  Both's  report  covering  all  the  borings  is  appended  hereto,  ond  ex- 
plains some  points  of  interest.  He  finds  the  bottom  in  the  channel  very 
soft,  mainly  of  sawdust  and  sand. 

The  Board  of  Engineers  observed  a  considerable  diflFerence  between 
the  depths  shown  on  Coast-Survey  charts  and  those  upon  the  special 
survey  of  the  channel  at  Frankfort  Flats.  The  later  examinations  show 
that  the  channel  depths  have  changed  noticeably  since  the  survey  was 
made.    This  may  fairly  indicate  the  movable  character  of  the  material. 

As  there  is  a  vast  quantity  of  sand,  sawdust,  and  mud  now  in  the 
river,  the  oflScer  in  charge  of  the  work  believes  that  the  removal  of  a 
few  thousand  cubic  yards  in  a  bend  where  the  river  is  at  least  three 
times  its  normal  width  will  not  make  a  permanent  improvement  so 
long  as  the  conditions  which  caused  the  first  filling  remain  essentially 
unchanged. 

In  accordance  with  the  recommendations  of  the  Board  of  Engineers, 
a  project  to  expend  the  available  funds  in  dredging  the  channel  has 

£Ne89 33 
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been  approved,  and  proposals  for  the  work  have  been  invited  by  public 
advertisement. 

The  work  of  dredging  will  be  completed  during  the  ensuing  year. 

The  amount  of  $821.73,  expended  from  this  allotment  of  tiie  appro- 
priation, has  been  for  the  necessary  surveys,  examinations,  and  other 
preparatory  work. 

It  is  proposed  to  expend  the  appropriation  asked  in  carrying  out  the 
project  for  the  work  in  such  order  as  may  be  deemed  most  judicious. 

The  commerce  of  the  Penobscot  Biver  is  very  large.  The  navigable 
part  of  the  river  reaches  the  interior  of  the  State  at  a  very  central  and 
important  point,  where  it  touches  the  line  of  railroad  which  connects 
the  United  States  with  the  provinces  of  New  Brunswick  and  Nova 
Scotia. 

BaDfi^or,  at  the  head  of  navigation,  is  a  port  of  entry.  '  Fort  Knox,  the  nearest  forti- 
fication, is  at  the  narrows  opposite  Bucksport. 

Money  statement 

July  1,  1888,  amount  available $10,204.93 

Amoont  appropriated  by  aet  of  August  11,  1888 50,000.00 


July  1, 1889,  amount  expended  during  fiscal  year,  exclusive  of 

UabiUties  outstanding  July  1, 1888 $10,966.49 

July  1, 1889,  amount  covered  by  existing  contracts • . .    18, 000. 00 


60,204.93 


28,966.49 


July  1, 1889,  balance  available 31,238.44 


{Amount  (estimated)  required  for  completion  of  existing  projoot 355, 000. 00 
Amount  that  can  be  protitably  expended  infiscalveor  ending  June  30, 1891    50, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


^h$traot  of  proposals  for  dredging  in  Penohaoot  BivoTf  Maine,  between  Bangor  and  Croehff 

NartowSy  received  January  10,  1889. 


N*. 


Name  and  addresa  of  bidder. 


Price  per 
cabloy*ro, 

tneaaiued 
Inaoow. 


1 
2 
8 


ICoore  A.  Wrisht,  Portland,  Me 

Hamilton  Sc  sawyer,  Chebeagae,  Me 
Boynton  Bros.,  Boaton,  Mass 


Otntt. 


66 


All  bids  rejected  as  too  high. 


Ahetract  of  proposals  for  dredging  in  Penobscot  Biver,  Maine,  between  Bangor  and  Crosbffi 

ifarrovDs,  received  March  19,  1889, 


Ko. 


Kame  and  address  of  bidder. 


Price  per 

cubic  yinl 

meaanrsd 

tnaoow. 


1 
2 
8 


Hamilton  &.  Sawyer,  Chebeagae,  Me. 
Thomas  Symonds,  Leominster.  Mass. 
Moore  &  Wright,  Portland,  Me 


Ctnti. 


6S 
» 
51 


Contract  awarded  to  Thomas  Symonds,  under  date  of  April  22, 1680. 
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brpobt  or  mb.  ▲.  c.  both,  assistant  snqinbkb. 

United  Statbs  Enqinebb's  Officb, 

Fariland,  Me,,  June  26,  1H89. 

Colonbl:  I  have  the  honor  to  submit  the  following  report  upon  additional  borings 
made  under  yoar  directions,  May  17  to  23,  in  the  channel  of  the  Penobscot  River  t^ 
tween  Winterport  and  Bucksport,  Me.  In  my  report  upon  borings  made  last  Febru- 
ary at  this  place,  I  stated  that  the  material  then  found  could  be  couBidered  as  *'  eaeily" 
scoured  by  the  current  to  a  depth  of  2*2  feet  or  more  at  mean  low  water  by  the  con- 
traction works  proposed  to  be  constructed.  The  locations  of  thcne  additional  borings 
are  shown  oathe  accompanying  sketch,  and  the  results  tabulated  herewith. 

A  comparison  of  the  depths  of  water  found  at  the  time  of  making  these  borings 
with  those  found  at  the  time  of  making  the  survey  iu  1887  shows  that  durins  fresn- 
ets  considerable  changes  take  place  in  the  formation  of  the  river  bottom,  which  at 
boring  No.  6  amounts  to  a  scour  of  6  feet.  From  the  experience  of  thone  navigating 
the  river  it  is  learned  that  these  shoals  make  up  again  during  the  summer  and  ob- 
struct navif^tion.  On  the  other  hand,  it  appears  that  during  freshets  great  changes 
take  place  in  and  arouud  the  channel  above  Indian  Head,  as  is  shown  uy  soundings 
made  at  the  same  time  at  this  place  (while  making  borings)  amonntiuK  to  a  shoaling 
at  boring  No.  12  to  nearly  9  feet  of  clear  sawdust.  l^Yom  the  fact  of  the  yiaterial  at 
the  upper  as  well  as  the  lower  shoal  ^consisting  mostly  of  sawdust)  being  moved 
about  during  different  stages  of  the  river,  it  is  evident  that  anv  improvement  of 
these  parts  of  the  river  by  dredgiuc  will  soon  be  obliterated,  ana  the  shoals  in  the 
channel  will  be  restored  by  the  unaltered  condition  of  the  river.  The  material  form- 
ing the  obstructions  being  composed  nearly  entirely  of  sawdust,  mixed  with  fine  sand 
and  mod,  leaves  no  doubt  whatever  that  contraction  works  of  even  much  less  mag- 
nitude and  cost  than  those  at  first  projected  (previous  to  borings)  will  insure  a  wide, 
deep,  and  permanent  channel  at  these  places. 
Very  respectfully,  your  obedient  servant, 

A.  C.  Both, 
AeeittiatU  Engineer, 

Lieut.  CoL  Jabed  A.  Smith, 
Corpe  ofEngineere,  U,  S,  A. 


Li$t  0/  horinge  made  in  May,  1889,  in  the  channel  of  the  Penobecot  Biver  between  Winter* 

part  and  Buokeport,  Me, 


Knnber  of 
boring. 

Depth  at 
time  of 
aorvey. 

Mean  low 

water  at 

time  of 

boring. 

Mail, 
mnm  pen- 
etration 

below 
mean  low 

water. 

Penetra- 
tion of 
iron  rod 
thronfsh 
material 

Maxi- 
mum pen- 
etration 
of  anger 

below 
mean  low 

water. 

Penetra- 
tion of 
anger 
throash 
materuL 

Character  of  materiaL 

No.1 

No.2 

8  feet  eaat 

FmL 
18.0 

1&8 
18.8 

30.5 
20.8 
20.8 

19.0 

lao 

10.8 
17.5 
21.7 
18L5 

Fett. 
2L5 

18.8 

Feet. 
31.0 

28.8 
28.1 

82.0 
34.3 
25.8 

28.1 

82.2 

82.8 

8L8 

•       8L8 

34.8 

FeeL 
9.5 

4.5 
8.8 

10.2 
4.8 
ft.2 

7.8 

&1 

7.8 

8.9 

10.8 

4.2 

Put. 

25.8 
28.4 

Feet 
4.4 

4.1 

Fine  looae  gray  aand  all  the 

way. 
Coarse  gravel  and  rocks. 
At  25.7  feet  below  mean 

of  No.  2. 

Ko.8 

No.4.... 

2L8 
18.7 

27.4 

5.8 

low  water  soft  sand  was 

found. 
Fine  loose  sand  all  the  way. 
Hard  gravel  and  rooks. 
Nosample  with  auger;  tide 

Sfeetaoath 

ofNo.i. 
No.5 

No.8 

No.7 

No.8 

No.8 

Ko.10 

2L8 
34.1 
24.8 
22.0 
2L0 
20.8 

27.8 
2a4 
80.8 
28.8 
28.5 
22.8 

5.8 
4.8 
&5 
ft.8 
&5 
2.2 

ran  too  strong. 

Sawdnst  and  fine  loose 
aaud. 

All  soft  sand,  with  UtUe 
gravel. 

Very  soft  sand  and  sawdnst 
mixed. 

Very  soft ;  rod  pnshed  down 
hand  over  band. 

Very  soft  sruid  and  saw- 
dnst. 

Coarse  nravel  and  rooka. 
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List  of  h(ning$  made  in  Mat/j  1889,  in  the  channel  of  the  Penobeoot  Miver,  etc, — CoiiUiiii«d. 

B0BIK6S  ABOVE  UTDIAS  HEAD. 
[No  samples  were  taken  of  borings  Kos.  11  to  19,  the  material  being  sawdnal.] 


Number  of 
borings. 

Depth  at 
time  of 
survey. 

Mean  low 

water  at 

time  of 

boring. 

JVee. 
13.9 
9.4 

12.1 
13.2 
11.7 
11.7 
12.7 
17.6 

14.6 

Maxi. 

mum  pen- 

etratlc  n 

below 
mean  low 

water. 

Penetra- 
tion of 
iron  rod 
throagh 
mateml. 

Maxi- 
mnm  pen- 
etration 
of  auger 

below 
mean  low 

water. 

Penetra- 
tion of 
auger 
thronsh 
materud. 

Character  of  materiaL 

No.ll 

Feet 
16.8 
18.0 

15.1 
16.3 
16.6 
1L7 
17.2 
17.6 

11.9 

Feet. 
30.8 
29.5 

30.8 
31.6 
80.6 
29.8 
31.6 
32.7 

31.3 

Feet 

Feet 

Feet 

Clear  sa^rdnst  to  this  depth. 

Uo.l2 

Clear  sawdust  to  this  depth, 

No.  13 

very  soft. 
Clearsawdost  to  this  depth. 

Ko.l4 

Do. 

Xo.  15 

Do. 

No.  16 

Do. 

Ho.  17 

Do. 

Ko.18 

Clear  fwwdmt  U)  ibis  depth ; 

No.  19 

very  soft  loud  (slush)  an- 
derxHsAlh. 
Clear  sawdust  to  this  depth. 

COMMERCIAL  STATISTICS. 


The  following  commercial  statistics  for  the  year  1888  were  famished  by  the  col- 
lector of  customs  for  the  Bangor  district : 


Shipping. 


Arrivals  from  foreign  ports 
Clearances  for  foreign  ports 
Yessels  built  (steamers) .... 


TODBSgS. 


5,704 
15.238 


Amonnt  of  duties  collected $l0^9Si.tfi 

Amountof  tonnage  tax  collected S3K' 

Valaeof  datiable  importations 405,043.^ 

Value  of  f^-ee  importations 685i272.W 

Value  of  exportations U1,M8-M 


project  for  the  improvement  of  the  penobscot  riyeb  be- 
tween buokspobt  and  winterport,  maine. 

United  States  Engineer's  Office, 

Portland^  Me.,  December  28, 1888. 

Sir:  In  compliance  with  iustrnctions  in  Department  letter  dated 
August  22,  1888, 1  have  the  honor  to  submit  the  following  project  for 
expenditure  of  $30,000  appropriated  by  act  of  August  11,  1888,  for 
improving  Penobscot  River  between  Bucksport  and  Winterport, 
Maine: 

The  forwarding  of  that  project  has  been  delayed  in  order  to  obtain, 
if  practicable,  some  further  iuformation  regarding  the  character  of  the 
bottom,  as  indicated  in  my  letter  of  October  24, 1888.  There  has,  how- 
ever, been  an  unusual  rainfall  during  the  past  few  months,  and  for 
some  time  there  has  been  a  large  amount  of  floating  ice.  While  tbe 
borings  are  desirable,  yet  it  has  not  seemed  that  the  immediate  neces- 
sity justified  the  greatly  increased  expense  which  would  be  entailed  by 


J 
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making  the  examinations  nnder  a  maximnm  of  nnfavorable  circum- 
stances. The  borings  were  deaireil  more  especially  for  tlie  purpose  of 
ascertaining  whether  dredging  is  likely  to  be  required  to  deepen  the 
channel  after  contraction  works  are  built,  or  whether  the  bottom  is  likely 
to  scour  as  a  result  of  the  reduced  cross-section  where  the  resultant 
onrrent  will  flow.  It  therefore  seems  best  not  longer  to  delay  the  prep- 
arations for  work  upon  the  jetties,  which  must  be  first  built  in  any 
event. 

I  forward  by  mail  in  a  separate  package  a  tracing  showing  in  outline 
the  general  features  of  the  map  and  project  transmitted  with  my  let« 
ter  of  January  11,  1888.  The  works  proposed  in  the  original  project 
were  five  jetties  or  wing-dams  and  deepening  the  channel  in  two  places 
by  dredging ;  total  estimated  cost  $365,000.  The  object  of  these  works 
was  to  obtain  a  good  channel  of  22  feet  in  depth  at  mean  low  water. 

The  most  important  of  the  jetties  proposed  is  the  one  marked  0  upon 
the  tracing.  In  the  original  project  this  jetty  was  located  on  the  line  d/. 
The  location  now  proposed  has  the  outer  end  and  beacon  at  the  same 
point  as  before,  but  connects  the  beacon  with  the  shore  along  a  line 
having  less  depth  of  water,  so  that  the  expense  of  construction  will  be 
reduced  from  25  to  30  per  cent. 

The  locations  of  the  jetties  have  been  decided  upon  after  much  stndy 
of  the  situation,  with  all  the  information  available,  and  I  believe  they 
will  accomplish  the  purpose  for  which  they  are  designed. 

I  recommend  that  the  appropriation  be  applied  to  the  construction  of 
the  Jetty  0,  commencing  at  the  shore  and  extending  outward  as  far  as 
funds  may  permit.  It  is  estimated  that  the  entire  jetty,  as  here  shown, 
will  require  75,000  tons  of  stone,  allowing  2  feel  for  settlement. 

The  amount  of  available  funds  will  probably  pay  for  one-half  the 
stone  in  the  jetty,  and,  if  so,  will  complete  a  length  of  2,400  feet  from 
the  shore.  This  will  afibrd  an  opportunity  for  observing  eflects  upon 
the  current  and  of  modifying  the  plan  if  desirable  before  completing 
the  jetty. 

The  only  practicable  method  of  doing  the  work  at  present  is  by  con- 
tract in  the  usual  manner;  the  superintendence  and  contingent  ex- 
penses to  be  by  hired  labor  and  purchases  in  open  market. 
•    Very  respectfully,  your  obedient  servant, 

Jabed  a.  Smith, 
Lieut.  OoLy  Corps  of  Engineer's. 

The  Chief  of  Enoineebs,  U.  S.  A. 


lietteb  of  the  seniob  mehbeb  of  the  boabd  of  enoineebs. 

The  Boabd  of  Engu^eebs,  Abmy  Building, 

New  York  City^  January  30,  1889. 

Colonel:  The  Board  of  Engineers  desires  some  further  information 
in  connection  with  your  project  of  December  28,  1888,  for  the  expendi- 
ture of  $30,000  between  Winterport  and  Bucksport  on  the  Penobscot 
Biver. 

First.  The  Board  wishes  to  know  what  the  material  is  along  the  line 
of  the  proposed  channel  at  Jetty  C  to  a  depth  of  22  feet  below  low 
water,  the  soundings  being  ma<le  with  a  gas-pipe,  steel  rod,  or  other 
device. 

Second.  Is  the  supply  of  sawdust,  slabs,  etc.,  for  the  formation  of 
shoals  now  diminishing  in  consequence  of  the  exhaustion  of  lumber  or 
is  it  still  v^ry  large  t 
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Third.  The  Coast  Survey  map  of  the  river  shows  much  deeper  water 
on  shoals  than  your  survey.  Do  you  consider  this  an  actual  shoaling; 
and  if  so,  is  it  dne  to  sawdust,  and  so  forth,  whose  supply  may  rapidly 
diminish  in  the  future  f 

Fourth.  It  is  noted  that  below  Bangor  you  resort  to  dredging  instead 
of  contraction  work.  Why  is  dredging  more  advisable  here  than  below 
Winterport  f 

Fifth.  Many  important  water  ways  have  widths  less  than  800  feet; 
for  instance  the  South  Pass ;  the  intervals  between  piers  of  bridges  on 
the  Ohio  and  Mississippi  rivers.  Is  800  feet  on  the  Penobscot  the  min- 
imum permissible  f 

Sixth.  At  what  time  do  yon  begin  work  in  the  spring  f 
Very  respectfully,  your  obedient  servant, 

O.  B.  OOMSTOOK, 

Bvt  Brig.  Qen,^  U.  8.  A., 

Senior  Member  PresenL 

Lieut.  Ool.  Jared  A.  Smith, 
Corps  of  Engineers^  V.  8.  A. 


LETTER    OP    LIEU  TBNANT-OOLONBL   JARED  A.  SMITH,  CORPS  OF  EN- 
GINEERS. 

United  States  Bnoineer  Office, 

Portland^  Me.j  February  1,  1889. 

Colonel  :  I  have  to  acknowledge  receipt  of  letter  of  January  30, 
from  the  Board  of  Engineers. 

The  information  desired  can  not  be  furnished  in  a  complete  form  at 
present.  I  have,  however,  instituted  measures  to  examine  the  bottom 
by  borings,  athough  the  season  is  such  as  to  present  a  maximum  of  un- 
favorable condition  for  such  work. 

The  following  replies  cover  the  information  as  far  as  can  now  be  given, 
viz: 

First.  Examinations  are  to  be  made  as  soon  as  possible  to  ascertain 
the  kind  of  material  to  a  depth  of  22  feet  along  line  of  channel  at 
Jetty  0. 

Second.  So  far  as  I  can  ascertain  there  have  been  no  slabs,  edgings, 
etc.,  thrown  into  the  river  during  the  past  eight  or  ten  years.  Sawdust 
however,  is  still  thrown  into  the  river,  and  there  is  no  present  means  of 
indicating  any  limit,  to  the  time  when  such  deposits  will  be  made. 
Sawdust  comes  in  mainly  from  the  unnavigable  parts  of  the  river  aud 
its  tributaries.  It  is  apparent  that  the  deposits  of  sawdust  are  not  gen- 
erally in  the  channel,  but  in  eddies  made  by  the  ebb  tide.  At  Famk- 
fort  Flats  the  sawdust  accumulates  immediately  below  the  point  near 
Jetty  E.  Large  quantities  of  the  sawdust  are  carried  away  each  sum- 
mer upon  small  vessels,  and  it  is  extensively  used  for  fertilizing.  This 
removal  of  sawdust  does  not  appear  to  affect  the  situation  in  the  least 
The  only  deposits  of  sawdust  which  have  formed  without  a  nncleous  of 
slabsor  other  matter  appear  to  be  in  the  eddies  above  mentioned. 

Third.  I  have  no  means  of  knowing  whether  the  shoaling  is  actual  or 
not,  except  by  comparison  of  the  maps,  and  there  is  no  reason  to  donbt 
the  reliability  of  the  map  made  in  this  office.  The  low- water  plane  to 
which  the  surroundings  are  referred  is  from  references  established  by 
the  Goast  Survey. 

In  times  of  freshets  the  river  is  muddy,  and  it  seems  probable  that 
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tlie  shoaling  has  actually  ocoarred  by  a  deposit  of  earthy  material  mixed 
perhaps  with  mill-waste.  This  cau  be  determined  more  definitely  when 
the  boriugs  are  made.  Borings  were  not  made  with  the  survey  owing 
to  a  lack  of  funds.    •    •    • 

Fourth.  The  conditions  below  Bangor  are  entirely  different  from  those 
below  Winterport.  Near  Bangor  the  shoals  were  mainly  of  gravel, 
small  stones,  hard  material,  and  bowlders;  the  river  at  that  place  does 
not  exceed  a  normal  width  and  is  nearly  straight  Near  Crosby's  Nar- 
rows, 3  miles  below  Bangor,  the  deposit  is  caused  by  an  accumulation 
of  slabs,  edgings,  etc.,  which,  when  once  imbedded,  can  not  be  removed 
by  scour.  While  the  tide  rises  about  13  feet,  there  is  ordinarily  no 
flood  current,  the  rise  being  due  to  the  inflow  and  ti<}al  effects  below. 

The  outflow  is  therefore  akin  to  pulsations,  its  total  being  nearly  the 
same  as  the  volume  falling  over  the  dam  above,  while  at  Winterport 
tbe  flood  current  lasts  some  hours,  and  the  outflow  is  therefore  largely 
increased. 

So  long  as  the  throwing  of  slabs,  etc.,  into  the  river  was  continued 
circumstances  were  favorable  for  their  formation  into  a  bar  a  few  miles 
below  Bangor ;  but  now  that  the  throwing  in  of  coarse  waste  is  discon- 
tinued, there  is  no  probability  that  the  bar  will  form  there  again  after 
tbe  channel  is  dredged. 

Fifth.  The  estimate  of  cost  of  the  improvement,  embodied  with  the 
report  of  my  assistant,  which  he  made  in  constant  consultation  with 
the  ofllcer  in  charge,  covered  the  dredging  of  a  channel  400  feet  wide 
only.    (See  Eeport  of  Chief  of  Engineers,  1888,  Part  I,  page  431.) 

It  was  thought  possible  that  even  that  amount  might  be  greatly  re- 
duced, or  eliminated  entirely,  depending,  of  course,  on  the  character  of 
the  bottom.  (See  fifth  and  sixth  paragraphs  of  my  report,  on  page 
428,  Report  of  Chief  of  Engineers  for  1888.) 

The  channel  of  800  feet  was  merely  outlined  as  the  probable  ultimate 
width  which  the  current  might  scour  should  the  material  prove  to  be 
free. 

The  channel  for  which  dredging  wa^  estimated  is  indicated  on  the 
map  within  the  limits  of  the  broader  one.  The  original  map  forwarded 
to  the  Chief  of  Engineers,  with  the  project  dated  January  11,  1888, 
contained  the  soundings  complete,  and  definitely  outlined  a  dredged 
channel  of  400  feet  wide.  The  sheet  also  contained  cross-sections  of 
the  river  at  various  points  from  which  the  studies  were  made.  I  infer 
that  the  Board  of  Engineers  has  not  received  the  original  complete 
map. 

Very  respectfully,  your  obedient  servant, 

Jabed  a.  Smith, 
Lieut  Colj  Carps  of  Engineers. 

Ool.  Henby  L.  Abbot, 

Vorps  of  Engineers,  U.  S.  A., 

President  Board  of  Engineers. 


LETTER  OP  LIEUTENANT    OOLONEL    JABED  A.  SMITH,  OOBPS  OF  BN- 

OINEEBS. 

United  States  Enoineeb  Ofpioe, 

Portland^  Me.y  February  13, 1889. 

Colonel  :  I  forwarded  by  mail  to-day  in  a  separate  package  a  tracing 
showing  in  outline  the  portion  of  the  Penobscot  River  lying  between 
the  proposed  Jetties  A  and  D. 
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On  receiptor  the  Board's  letter  indicating  that  borings  were  desired, 
I  directed  Mr.  A.  O.  Both,  assistant  engineer,  to  proceed  to  the  location 
and  to  make  the  borings,  which  were  indicated  in  advance  approxi- 
mately upon  the  map. 

The  work  occupied  about  ten  days'  time  owing  to  the  extreme  cold, 
heavy  running  ice  on  both  ebb  and  flood  tides,  with  wind  and  snow. 
These  conditions,  added  to  the  ice  frozen  out  fh>m  the  shores,  made  it 
extremely  difficult  to  reach  the  place  or  to  remain  in  one  spot  long 
enough  to  get  the  information  required. 

I  am  glad  to  report,  however,  that  the  borings  were  successfally  made 
as  desire<l,  with  the  exception  of  one  place  marked  I  uponlihe  tracing. 
The  following  is  the  record  as  submitted  by  Mr.  Both : 


Knmber  of  surrey. 


No.  n.... 

No.  VI 

No.  V 

No.  IV 

No.  in 

No.  Ill* 

No.  nib 

Head  of  Jetty  C  a 
b 


Sonodinx 

Penetra- 

at 

tion  below 

mean  low 

mean  low 

water. 

water. 

Feet, 

Feet. 

12.2 

28.0 

11.0 

25.2 

12.5 

29.3 

17.8 

33.1 

17.6 

32.0 

15.0 

30.2 

17.8 

26.0 

18.0 

21.4) 
20.35 

17.5 

MateriaL 


All  sawdoat,  did  not  reach  hard  bottom. 

Fine  gravel  and  sand. 

Fioe  sand  and  gravel. 

2  feet  sawdoAt  and  stlt,  rest  soft  sand  and  gravel. 

2  feat  sawdnst,  1  foot  silt,  rest  soft  sand. 

2  feet  sawdnst  and  silt,  rest  soft  sand. 

Mediam  bard  gravel  all  the  way. 

Hard,  coarse  gravel  mixed  with  small  bowldoa. 


The  material  found  is  such  as  to  leave  no  doubt  that  the  channel  may 
be  sufficiently  deepened  by  the  eflFect  of  contraction  works. 

The  material  is  especially  soft  at  Nos.  II,  III,  III*,  and  IV,  so  that  it 
has  suggested  the  propriety  of  changing  the  location  of  Jetty  O  to  the 
line  indicated  in  red  in  order  to  obtain  an  increased  scour  at  the  point 
where  borings  V  and  VI  are  located. 

Very  respectfully,  your  obedient  servant 

Jabed  a.  Smith, 
Lieut.  CoLy  Corps  of  JSngineers. 

Col.  H.  L.  Abbot, 

Corps  of  Engineers  J 

President  Board  of  Engineers. 


bepobt  of  the  boabd  of  en6ineebs. 

The  Boabd  of  Engineebs,  Abmy  Building, 

New  York  City^ ,  1889. 

Genebal  :  The  Board  of  Engineers  has  the  honor  to  submit  the  fol- 
lowing report  on  the  project  of  Lieut.  Col.  J.  A.  Smith  for  improv- 
ing the  Penobscot  River  between  Bucksport  and  Winterport,  Me., 
dated  December  28, 1888,  referred  to  the  Board  by  your  indorsement 
dated  January  8, 1889.  This  project  is  limited  to  the  expenditure  of 
(30,000,  appropriated  by  the  river  and  harbor  act  of  August  11,  1888, 
but  forms  a  part  of  the  project  proposed  by  Colonel  Smith  in  his  report 
of  January  11,  1888,  House  Ex.  Doc.  No.  133,  Fiftieth  Congress,  first 
session,  except  as  to  the  location  of  Jetty  C,  toward  the  construction 
of  which  he  proposes  to  apply  the  funds  now  available. 
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As  stated  by  Colonel  Smith,  no  borings  were  made  to  determine  the 
character  of  the  bottom,  owing  to  the  lack  of  funds.  The  assistant  en- 
gineer who  made  the  sarvey  states  (Ex.  Doc.  above  mentioned,  page 
20)  that— 

From  obserrations  made  during  the  snrvey,  I  feel  inclined  to  believe  that  these 
shoals  consist  mostly  of  slabs,  edgings,  and  sawdnst  deposited  here  by  fayorable  ed- 
dies and  accumulated  daring  many  years. 

I  would  recommend,  however,  tnat  before  actual  work  is  commenced  a  thorough 
examination  of  these  shoals  be  made,  to  determine  without  doubt  if  a  continuous 
channel  of  22  or  24  feet  depth  can  be  obtained  by  the  scouring  action  produced  by 
oontraotion  works  alone,  or  if  it  will  be  found  necessary  to  dredee  a  certain  portion 
of  the  proposed  channels  and  thereby  hasten  the  availability  of  these  channels  for 
navigation. 

In  his  project  of  December  28, 1888,  Colonel  Smith  states  that  no 
borings  had  yet  been  made,  for  reasons  which  he  gives. 

The  Board,  considering  that  this,  as  well  as  some  other  information, 
was  essential  for  a  proper  consideration  of  the  project,  called  on  Col- 
onel Smith  for  the  following  information : 

What  is  the  nature  of  the  material  along  the  proposed  channel  at 
Jetty  Ct 

Is  the  supply  of  sawdust,  slabs,  etc.,  for  the  formation  of  shoals  now 
diminishing  in  consequence  of  the  exhaustion  of  lumber,  or  is  it  still 
very  large? 

In  view  of  the  fact  that  the  Coast  Survey  map  of  the  river  shows 
much  deeper  water  on  the  shoals  than  Colonel  Smith's  surveys,  is  this 
considered  an  actual  shoaling ;  and,  if  so.  Is  it  due  to  sawdust,  etc., 
whose  supply  may  rapidly  diminish  in  the  future  t 

It  being  noted  that  below  Bangor  Colonel  'Smith  resorts  to  dredging 
instead  of  contraction  works,  why  is  dredging  more  advisable  there 
than  below  Winterport  t 

As  many  important  water-ways  have  widths  less  than  800  feet,  is  such 
width  the  minimum  permissible  on  the  Penobscot  River  t 

To  this  Colonel  Smith  replied  in  letters  of  February  1  and  13, 1889, 
herewith,  with  a  tracing  showing  location  and  results  of  borings. 

Owing  to  the  large  cost  of  the  project,  estimated  by  Colonel  Smith  at 
$365,000,  for  improving  a  stretch  of  3^  miles  of  river,  and  the  uncertain 
effect  of  the  proposed  dikes,  the  question  is  presented  whether  it  may 
not  be  more  economical  and  beneficial  to  navigation  to  excavate  chan- 
nels through  the  shoals  and  depend  upon  periodical  dredging  for  main- 
tenance. 

Experience  elsewhere  indicates  that  in  interior  channels  of  this  char- 
acter in  tidal  waters,  a  channel  once  excavated  can  often  be  maintained 
by  dredging  at  comparatively  small  expense. 

With  the  present  appropriation  a  channel  to  the  required  depth  and 
nearly  200  feet  wide  can,  according  to  the  estimate  furnished,  be  made 
through  the  shoal  at  Jetty  C,  thus  giving  some  relief  to  navigation,  while 
that  amount,  if  wholly  applied  to  dike  construction,  will  only  build  half 
the  Jetty  C,  which  would  produce  little  effect. 

The  Board  is  therefore  of  the  opinion  that  the  work  to  be  done  with 
the  present  appropriation  should  be  the  dredging  of  a  channel  to  the 
required  depth  and  as  wide  as  possible,  near  Jetty  C,  before  any  dikes 
are  built.  The  result  of  this  dredging  will  indicate  more  clearly  whether 
dikes  are  necessary ;  and,  if  so,  furnish  better  information  as  to  the  proper 
location,  height,  etc.  The  dredging  shoald  follow  the  line  of  the  existing 
ch»nnelf  as  indicated  by  the  deep-water  curves,  which  differ  slightly 
fh>m  the  channel  proposed  to  be  dredge<l  by  Colonel  Smith. 


6g2        REPORT  OF   THE   CmEP   OP   ENGINEERS,  U.  8.  ARHT. 

The  papers  referred  by  you,  which  have  formed  the  subject  of  this  re- 
port, are  herewith  returned. 
BespectfuUy  submitted. 

Henet  L.  Abbot, 
Colonel  of  Engineers^  Bti.  Brig.  Oen.^  U.  8.  A.j 

President  of  the  Board. 

0.   B.  GOMSTOCK, 

Colonel  of  Engineers^  Bvt  Brig.  Oen.^  U.  8.  A. 

D.  C.  Houston, 
Lieut  Col.  of  Engineers^  Bvt.  CoL^  U.  &  A. 

G.  L.  OiLLBSPIE, 

Lieut  Col.  of  Engineers. 
The  Chief  of  Enoinbsrs,  U.  S.  A. 

[Firtt  indorwmcnt.] 

Office  Chief  of  Engineers, 

U.  8.  Army, 
March  6,  1889. 

Approved. 

Thos.  Lincoln  Casey, 

Brig.  Oen.y  Chief  of  Engineers. 


A  7. 

IMPROVEJiENT  OP  BELFAST  HARBOR,  MAINE. 

The  harbor  was  originally  shallow  along  the  wharf-fronts,  east  side, 
so  that  vessels  could  only  land  on  high  stages  of  water. 

A  project  for  the  improvement  of  this  harbor  was  adopted  in  1876, 
the  object  being  to  enable  vessels  drawing  10  to  12  feet  of  water  to 
reach  the  wharves  at  all  stages  of  the  tide. 

Up  to  June  30, 1887,  there  had  been  expended  the  sum  of  $22,213.84. 

The  west  side  of  the  harbor  has  been  improved,  so  that  there  are  10 
feet  at  mean  low  water  in  the  upper  part  and  II  to  12  feet  in  the  lower 
part. 

In  January,  1888,  a  special  examination  was  made  of  the  harbor,  and 
the  report,  dated  February  2, 1888,  recommended  that  the  area  of  the 
harbor  be  increased  by  dredging  on  the  northeast  side.  (See  Beport 
Chief  of  Engineers,  1888,  pp.  381  and  382.) 

The  river  and  harbor  act  of  August  11, 1888,  required  an  examination 
or  survey  of  the  harbor.  A  report  of  a  preliminary  examination  was 
submitted  November  30, 1888. 

The  harbor  having  been  reported  worthy  of  improvement,  the  officer 
in  charge  of  the  improvement  has  been  directed  to  make  a  survey  of 
the  harbor,  and  to  submit  a  plan  of  improvement,  with  estimate  of  cost. 

The  survey  will  be  made  during  the  ensuing  summer. 

Money  statement 

July  1, 1888,  amonnt  available 98,786. 16 

July  1, 1889,  balance  avaUable 8,786.16 
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COMMERCIAL  STATISTICS. 


The  foUowiDg  are  the  commercial  statistics  for  Belfast  Harbor,  Maine,  for  the 
year  1888 : 


Shijlpfiig.  Number.  Tonnaf^ 


Teesels  cleared  for  foreign  ports li  1,! 

TeeeeU  arrived  fh)m  foreign  ports 0  1,109 

Yeesels  built 

Amonntof  revenae  collected $857.88 

Value  of  importationa 1,183.00 

The  above  statistics  were  received  from  the  collector  of  customs  for  the  Belfast 
district. 


A  8. 

IMPROVEMENT  OF  CAMDEN  HARBOR,  MAINE. 

Under  the  provisioDS  of  the  river  and  harbor  act  of  Angast  5, 1886, 
an  examination  and  survey  were  made  of  Camden  Harbor.  The  pre- 
liminary report  and  report  of  survey  are  included  in  report  of  Chief  of 
Engineers  for  1888,  pages  403  to  407. 

The  harbor  is  so  shoal  that  at  mean  low  water  vessels  drawing  more 
than  6  feet  can  not  reach  the  wharves.  The  following  is  the  project 
adopted  for  its  improvement. 

(1)  Dredging  approaches  to  depth  of  12  feet. 

(2)  Dredging  channels  to  depth  of  10  feet. 

(3)  Removing  middle  ground. 

The  river  and  harbor  act  of  August  11, 1888,  having  appropriated 
(5.000  for  commencing  the  improvement,  plans  have  been  perfected 
and  a  contract  has  been  made  for  dredging  as  far  as  funds  permit. 

The  expenditures  during  the  fiscal  year  have  been  (94.86. 

It  is  proposed  to  spend  the  funds  available,  and  for  which  estimates 
are  submitted,  in  carrying  on  the  improvement  in  the  order  named. 

Camden  is  a  thriving  village  on  the  west  side  of  Penobscot  Bay. 
The  commercial  interests  of  the  place  were  fairly  set  forth  in  prelim- 
inary report  on  pages  403  and  404,  Report  of  Chief  of  Engineers  for 
1888. 

No  special  statistics  for  this  port  have  been  received. 

Camden  is  in  the  collection  district  of  Belfast.    The  nearest  light-honse  is  on  Ne- 
gro Island,  at  entrance  to  harhor. 
The  nearest  fortification  is  Fort  Knox,  at  Bncksport  Narrows. 

Money  statement 

Amount  appropriated  hy  act  of  August  11,  ld88 $5,000.00 

July  1,  18a9,  amount  expended  during  fiscal  year,  exclusive  of 

liahilities  outstanding  Jnlv  1,  1888 $94.86 

July  1,  1889,  amount  coverea  hy  existing  contracts 4, 500. 00 

4,594.86 

July  1,  188U,  balance  available 405.14 

(Amount  (estimated)  reauired  for  completion  of  existing  project 549. 30 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1891       200. 00 
Submitted  in  compliance  with  requirements  of  sections  i)  of  river  and 
harbor  acts  of  1866  and  1867. 
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Abstract  of  proposals  for  dredging  in  Camden  Harbor,  Maine,  opened  January  10, 1889. 


No. 


1 
2 
3 

4 


Moore  6l  Wright,  Portland,  Me 

Ed^ar  1*.  Lovering.  PorMiDOutb,  N.  H. 
Hamilton  St.  Sawyor,  Chebpague,  Me. .. 
Boyuton  BroH.,  Bo«ton,  Mass , . . 


CenU, 

30 

25 


Coutract  awarded  to  Edgar  P.  Loveriug,  Portsmouth,  N.  H.    Date  of  contract,  Feb- 
ruary 5,  18«9. 


A  g. 

IMPROVEMENT  OF  HARBOR  AT  ROCKPORT,  MAINE. 

This  harbor  is  upon  the  west  side  of  Penobscot  Bay  about  6}  miles 
north  of  Eocklaud.  It  is  open  on  the  south  and  has  ample  depth  of 
water  except  near  the  wharves  at  the  upi>er  or  northern  limit.  . 

The  obstructions  are  from  the  shallow  water  near  the  wharvee  and 
from  ice  in  winter,  the  ice  being  doubtless  made  worse  by  the  shallow 
water. 

It  is  proposed  to  deepen  the  part  near  the  wharves  so  as  to  afford  a 
depth  of  12  feet  at  mean  low  water. 

One  appropriation  has  been  made  for  this  work,  viz : 

By  act  of  August  11,  1888 $10,000 

The  estimate  for  the  entire  improvement  was  but  (14,000,  based  upon 
the  supposition  that  it  could  be  done  under  a  single  appropriation. 

Specifications  were  preparetl  and  proposals  for  dredging  were  invited 
in  December,  1888.  A  contract  for  dredging  as  far  as  available  funds 
permit  was  awarded  to  the  lowest  bidder,  Mr.  B.  P.  Lovering,  of  Ports- 
mouth, N.  H.  The  work  is  to  bo  completed  at  any  time  during  the  en- 
suing year  at  the  option  of  the  contractor. 

The  transportation  of  a  complete  plant  for  dredging  is  an  expensive 
item,  and  this  item  is  as  large  for  a  small  work  as  a  large  one. 

With  an  appropriation  of  $4,000  for  dredging  at  a  point  distant  from 
a  commercial  center  the  transportation  and  other  contingent  expenses 
consume  so  much  that  there  is  little  left  to  apply  to  the  work. 

As  the  project,  if  completed,  must  be  in  a  contract  for  a  small  amonnt, 
it  becomes  necessary  to  increase  the  amount  originally  estimated. 

Kockport  Harbor  is  a  place  where  a  large  amount  of  shipping  is  in- 
terested. 

No  special  statistics  of  the  port  have  been  received  for  the  last  year. 

The  commercial  interests  were  quite  fully  set  forth  in  my  preliminary 
report  on  jiages  407  and  408,  Report  of  Chief  of  Engineers  for  1888. 

Rockport  is  in  the  collection  district  of  Belfast.  The  nearest  light-house  is  on  In- 
dian Island  at  the  entrance  to  the  harbor. 

Money  statement. 

Amount  appropriated  by  act  of  August  11, 1888 $10,000.00 

July  1,  18tS9,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1888 $178.68 

July  1,  1881),  amount  covered  by  existing  contracts. 9,  OOO.  00 

9, 17a  68 

July  1,  1889,  balance  avaUable 821.38 

— * 


APPENDIX   A — BEPOBT   OP   UEUT.   COL.   SMITH. 


525 


iAmoant  restimated)  required  for  completion  of  existing  project $5, 000. 00 
AmoaDttuat  can  be  profitably  expended  in  fiscal  ^ear  enaing  June  ;^,1891     5, 000. 00 
Submitted  in  compliance  with  requirements  ot  Bectiona  2  of  river  and 
harbor  acta  of  1666  and  1867. 


Ah$traot  of  proposals  for  dredging  in  Bochport  Harbor ,  Maine,  opened  January  10,  V^, 


No. 


1 
S 
8 

4 


Name  and  addrets  of  bidder. 


Moore  &  Wright,  Portland,  Me 

Hamilton  &.  Sawyer,  Chebeague,  Me 
Bdgar  P.  Lovering,  Portsmonth,  N.  H 
Boynton  Bros ,  Boston,  Mass 


Price  per 

onbio  yard, 

measured 

in  scow. 


Genu, 


26 
25i 
20 
30 


The  contract  was  awarded  to  Edgar  P.  Lovering,  Portsmouth,  N.  H.    Date  of  con- 
tract February  5, 1889. 


A  10. 


IMPROVEMENT  OF  HAEBOR  AT  ROCKLAND,  MAINE. 

At  the  beginnlDg  of  the  fiscal  year  the  fands  previously  appropriated 
for  the  work  had  been  so  nearly  expended  that  work  was  suspended 
awaiting  further  appropriations. 

The  breakwater  from  Jameson's  Point  had  been  completed  its  full 
length  to  a  height  of  5  feet  above  mean  low  water,  and  12  feet  wide  on 
top,  and  the  outer  end  had  been  raised  to  high-water  level  and  given  a 
width  of  20  feet  on  top  for  a  distance  of  271  feet. 

The  river  and  harbor  act  of  August  11, 1888,  .appropriated  $30,000 
for  continuing  the  work.  This  was  too  late  to  permit  of  resuming  work 
nnder  a  formal  contract  before  winter  should  set  in. 

In  January,  1889,  proposals  for  placing  stone  upon  the  Jameson's 
Point  breakwater  to  raise  it  to  high-water  level  and  give  it  a  top  width 
of  20  feet  were  invited  by  public  advertisement 

The  lowest  bidder  was  Mr.  John  F.  Hamilton,  of  Portland,  Me.,  and 
the  contract  was  awarded  to  him.  Work  of  delivering  stone  under  this 
contract  was  commenced  April  16.  Previous  to  June  30, 1889,  the  con- 
tractor had  placed  13,699  tons  of  stone  upon  the  breakwater;  371  feet 
of  the  enlarged  section  was  completed,  making  642  feet,  including  the 
work  of  the  previous  year  completed  to  high- water  level.  Work  under 
the  contract  will  be  continued  as  far  as  available  funds  will  permit.  This 
will  probably  complete  the  Jameson's  Point  breakwater  to  high-water 
level  as  far  toward  shore  as  will  be  necessary. 

In  continuing  the  improvement  of  the  harbor  it  is  a  question  whether 
it  will  be  best  to  commence  a  new  breakwater  as  was  originally  pro- 
posed or  to  extend  the  breakwat^  already  constructed  from  Jameson's 
Point.  It  is  urged  by  many  persons  interested  in  the  navigation  and 
commerce  of  the  place  that  the  latter  method  will  be  of  far  greater 
benefit.  The  harbor  is  often  filled  with  vessels  which  come  in  for  an- 
chorage and  shelter;  and  the  question  of  room  is  one  of  much  impor- 
tance. 
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The  following  appropriations  have  been  made  for  tliis  work: 

Act  of  June  14,  1880 fZO.OOO.OO 

AotofAugn8t2,  1^582 40,000.00 

Actof  July  5,  1884 40,000.00 

Act  of  August  5, 1886 28,500.00 

Act  of  August  11, 1889 30,000.00 

Total 152,600.00 

Total  expended  to  June  30,  1889 134,337.47 

Funds  which  may  be  appropriated  for  the  ensuing  year  will  be  ex- 
pended in  carrying  on  the  construction  of  breakwater  on  the  plan  which 
may  be  considered  most  judicious. 

Rockland  is  a  port  of  considerable  commercial  importance  and  its 
harbor  forms  an  excellent  refuge,  for  which  it  is  much  used. 

Rockland  is  a  port  of  delivery  in  the  collection  district  of  Waldoborongh.  The 
nearest  port  of  entry  is  .Waldoborbugh.  The  nearest  light-house  is  Owl's  Head,  8 
miles  distant. 

Money  staternenL 

Jnly  1,  1888,  amonnt  available $2, 183.40 

Amoant  appropriated  by  act  of  Aagnst  11,  1888 30, 000. 00 

32,183.40 
Jnly  1,  1889,  amonnt  expended  dnring  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1888 $12,129.37 

Jnly  I,  1889,  outstanding  liabilities 1,891.70 

July  1,  1889,  amonnt  covered  by  existing  contracts 15,  971. 51 

29,992.58 

July  1,  1889,  balance  available i 2, 190.88 

{Amount  (estimated)  required  for  completion  of  existinff  project 497, 500.00 
Amount  tnat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1691    75,  000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


Ab9tract  of  proposaU  for  fumiBhing  and  pladng  8toM  on  the  breakwater  at  Boeklani, 

Mo.y  February  12,  1889. 


No. 


1 
2 
8 

i 
5 


Kftme  and  addroas  of  bidder. 


Joseph  F.  Curit  and  Ali^red  C.  Hamilton,  Cbebeagne,  l£e 

John  F.  Hamilton,  PortlaDd.  Me , 

John  A.  Hamilton  and  Kufas  A.  Soule,  Cbebcagae,  He... 

Thomas  A.  Rowe,  Boston,  Mass , 

Bodwell  Granite  Company,  Rockland,  Me 


Price  per 
tonoTleOO 

pounds. 


•2* 

.•7 
1.06 


A  contract  was  entered  into  with  John  F.  Hamilton,  Portland,  Me.,  February  28, 

1889. 


GOMMKRCIAL  STATISTIGS. 

Number  of  steam-boat  lines 1 4 

Number  of  steamers • 9 

Number  of  landings  made  at  Bockland  dnring  1888 • 1,030 

Number  of  vemels  owned 200 

Nnmberof  sailing  vessels  engaged  in  freighting  lime 300 


Lime OMka..  1,400,000 
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IMPORTS. 


Coftl. toDB..    20,000 

Wood cords..    36,675 

Piling feet..      4.450 

Lumber do..  159,979 


Lobster8(iiye) 29,000 

Fish pooDds..  3,690 

Eggs dozen..  8,050 

Potatoes bushel..  6,190 


Foreign  anivals 600 

Amount  of  duties  collected $1,69L15 

The  following  statistics  for  the  year  1888  were  furnished  by  the  coUector  of  Wal- 
doborough  dismct : 


Shipping.  Komber.  Tonnage. 


VsMels  airiTod  from  ftureign  porU 008    S0,01S 

V«Mels  deved  ibr  foreipn  ports 820    44,744 

VoMoU  built  In  the  district 7      4»065.97 

Amount  of  rerenneconeeted ., '. : $8,70L66 

TalneofimportAtioni 74.240.00 

TaloeofezportAtions 0;05L00 


A  II. 

DiPBOVEMENT  OF  KENNEBEC  RIVER,  MAINE. 

Under  the  reqairements  of  the  river  and  harbor  act  of  August  6, 
1880,  an  examination  and  survey  of  the  Kennebec  River  at  Bath,  and 
from  Augusta  to  the  lower  end  of  Swan  Island  was  completed  in 
August,  1887,  the  complete  reports  with  project  and  estimate  of  cost  of 
improvement  are  included  in  Report  of  Chief  of  Engineers  for  1888, 
pages  412  to  425. 

The  project  for  the  improvement  consists  in  removing  the  shoals  at 
Beef  Kock,  Hatch's  Bock,  and  South  Gardiner  by  means  of  wing-dams 
and  training- walls;  to  remove  rocks  in  harbor  at  Bath  and  at  Love- 
joy's  Narrows  by  blasting ;  and  to  dredge  the  shoals  from  Augusta  to 
(Gardiner. 

The  river  and  harbor  act  of  August  11,  1889,  having  appropriated 
(75,000  for  commencing  the  improvement,  plans  and  specifications  were 
perfected,  and  in  February,  1889,  proposals  for  constructing  the  jetties 
and  training- walls  at  Hatch's  Bock  and  Beef  Bock  shoals  were  invited 
by  public  advertisement. 

The  lowest  bidder  was  Mr.  M.  J.  Wheeler,  of  Savannah,  6a.,  and  the 
contract  was  awarded  to  him. 

Subsequent  to  this  award  Mr.  Wheeler  found  himself  embarrassed  by 
business  complications  which  were  likely  to  interfere  with  his  prosecu- 
tion of  the  work.  Upon  request  of  the  parties  interested  the  principal 
guarantor  for  Mr.  Wheeler  assumed  the  responsibility  of  the  contract 
and  entered  into  a  formal  agreement  accordingly,  in  the  usual  form 
of  contract.  Under  this  contract  the  improvement  has  been  commenced 
and  will  be  pushed  forward  as  faf  as  available  funds  permit. 

On  the  30th  of  June  the  amount  accomplished  was  insufficient  to  pro- 
duce any  perceptible  efiect  upon  the  channel. 

The  amount  available  is  sufficient  to  complete  the  works  proposed  at 
Hatch's  Bock,  and  to  construct  more  than  half  the  work  required  at 
Beef  Bock  ShoaL 
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There  had  been  delivered  4,542^  tons  of  stone  and  359  fascineB. 

The  expenditures  of  the  fiscal  year  have  amounted  to 16,186.54 

It  is  proposed  to  apply  fands  which  may  be  approp^ated  to  the 
completion  of  work  at  Beef  Eock  Shoal,  and  to  sach  other  parts  of  the 
project  as  may  appear  most  saited  to  accomplish  the  desired  resale 

The  Kennebec  Eiver  is  one  of  the  largest  highways  of  commerce  in 
New  England. 

The  exports  of  lumber,  granite,  and  ice  amount  to  several  thousands 
of  cargoes,  and  the  miscellaneous  traffic  of  steamers  and  other  vessds 
is  large.  Such  statistics  as  can  be  obtained  with  the  means  at  band 
are  only  partial,  and  give  but  an  approximate  idea  of  the  commerce  of 
the  river. 

This  subject  was  treated  in  a  general  way  in  preliminary  report  on 
page  416,  Report  of  Chief  of  Engineers,  1888. 

The  improvement  is  in  the  collection  district  of  Bath. 

The  nearest  port  of  entr^  is  Bath. 

The  nearest*  fortification  is  Fort  Popham,  near  the  month  of  the  Kennebec  Biver. 

The  nearest  light-house  is  Pond  Island,  near  the  month  of  the  river. 

Money  statement. 

Amonnt  appropriated  by  act  of  Angnst  11,  1888 $75,000.00 

Julyl,  1889,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  lfi88 $1,361.60 

Julyl,  1889,  outstanding  liabilities 4,824.94 

July  1,  1889,  amount  covered  by  existing  contracts 65, 175. 06 

• 71,361.60 

Julyl,  1889,  balance  available 3,C3a40 

{Amount  (estimated)  required  for  completion  of  existing  project 335, 500. 00 
Amount  that  can  be  profitably  expended  m  fiscal  year  ending  June  30, 1891  150, 000,  (fO 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1806  and  1867. 

Abstract  of  proposals  for  $tone  and  brush  training  walls  and  jetties^  Kennebec  Bhser,  MainCj 

received  March  9, 1889. 


1 


Ko. 


1 
2 
3 

4 


.  NftmM  and  residenoea  of  bidden. 


Thomas  A.  Rowe,  Boston,  Mass 

M.J.  Wheeler,  Savannah,  Ga 

George  Willott  Andrew**,  Biddcford,  Me 

Joseph  F.  Carit  and  Alft-ed  £.  Hamilton,  Che- 

beagne,  Me 

Bnfiis  A.  Sonlo,  Chobeagne,  Mo.,  and  H.  M.  S^* 

gent,  Portland,  Me 


Hatch's    Bock 
ShoaL 


stone, 
per  ton. 


Fasoi  nes, 
each. 


$1.45 
1.07 
1.46 
1.221 


$2.50 

.85 

1.43 

2. 25 

2.25 


Beef  Bock  Shoal. 

Stone, 
per  ton. 

VMOfaies, 
each. 

$1.45 
1.07 

$2.50 

.83 

1.43 

1.46 

2,25 

1.224 

2,25 

Price 
per  ton 
pier- 
heads. 


The  contract  was  awarded  to  M.  J.  Wheeler,  Savannah,  Ga.    Contract  dated  June 
13, 1889,  was  made  with  B.  D.  Greene,  principal  guarantor  for  M,  J.  Wheeleri 


COMMBRCIAL  STATISTICS. 

The  following  statistics  for  the  year  1888  were  fUmished  by  James  W.  WaK^fi^di 
United  States  collector  at  Bath,  Me. : 

Number  of  vessels  entered  from  foreign  ports J70 

Number  of  vessels  cleared  for  foreign  ports U 

Number  of  vessels  entered  from  domestic  ports ^ ,  88 
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Number  of  vessels  cleared  for  domeatio  ports 11 

Value  of  exports * $1,610.00 

Value  of  imports $138,516.00 

Total  collections $59,901.92 

Number  of  vessels  built,  24;  tonnage 11,148.96 

Number  of  arrivals  coastwise  about 4,000 

(This  does  not  inolnde  the  semi-weekly  line  of  steam-boats  fh>m  Boston,  nor  the 
several  daily  lines  to  the  islands,  nor  the  sixteen  tug-boats  which  are  constantly  ply- 
ing the  river.) 

The  following  articles  were  shipped  from  Bichmond,  Me.,  during  the  year  1888: 

B^  steamers. 

Hay tons..        700  I  Apples barrels..        800 

Eggs dozen..  60,000  |  Fresh  shad do 1,100 

Besides  large  quantities  of  veal,  mutton,  and  poultry. 


By  sailing  vessels. 


Longlumber feet..  5,50u,000 

Shingles,  lath,  clapboards,  and 

staves 6,430,000 

Broom-handles 50,000 


Edgings  and  slabs cords . .         2, 800 

Ice  (estimated) tons . .      400, 000 

Hay,  large  quantities,  no  record 
kept. 


Beceived  by  water. 

Coal tons..  3,000  |  Coal-oil  barrels..  2,000 

The  following  articles  were  shipped  f^m  Augusta,  Me.,  during  the  year  1888: 


Lumber feet..  5,000,000 

Granite  (inclading  Uallowell), 

tons 10,000 

Broom-haudles 1,000,000 

Ice    (no    figures),    Hallowell 

alone tons..        25,000 


Hay,  ground  wood  palp,  large 

quantities. 
Doors,  sash,  and  blinds,  large 

quantities. 


Receipts  by  water. 


Coal tons.. 

Plaster^  stone  and  commercial 
fortiltzcis tons.. 


16,000 
400 


Lime  and  cement casks . .        20, 000 

Lumber feet..  4,000,000 


Number  of  arrivals  of  steam-vessels 500 

Namber  of  arrivals  of  sailing  vessels 250 

(This  does  not  include  tbe  small  class  of  plexisnre  boats.) 

The  class  of  vessels  employed  in  carrying  freight  are  schooners  of  from  90  to  300 
tons,  with  a  draught  of  from  6  to  10  feet. 


A  12. 

IMPROVEMENT  OF  HARBOR  AT  PORTLAND,  MAINE. 

The  project  for  this  improvemeDt  consists  in  dredging  a  channel  500 
feet  wide  and  29  feet  deep  at  mean  low  water  from  deep  water  of  the 
enter  channel  to  the  front  where  the  largest  steamers  receive  and  dis- 
charge their  cargoes. 

The  entire  cost  of  this  improvement  was  estimated  at  $135,000, 

iroa  89 34 


530   REPORT  OP  THE  CHIEF  OP  ENGINEERS,  OS.  ARMY. 

The  following  appropriations  have  been  made  for  this  work,  viz : 

ByactofAngu8t5. 1886 |30,OnO 

By  act  of  August  11, 18S8 40,(W) 

Under  the  first  appropriation  a  part  of  the  channel  lying  along  the  front 
of  the  wharves  was  dredged,  giving  an  area  of  1,600  feet  in  length  and 
400  feet  wide,  having  the  full  depth  of  29i  feet. 

In  the  last  fiscal  year  the  amount  of  material  measured  in  situ  which 
has  been  dredged  from  the  channel  and  dumped  outside  is  77,792.4  cubic 
yards  soft  material,  and  61,265.5  cubic  yards  of  hard  pan  and  bard  sand. 

This  has  connected  the  area  first  dr^ged  with  deep  water  of  the  ui- 
chorage  by  a  dredged  cut  227  feet  wide,  2,800  feet  long,  and  29  fe^ 
deep. 

The  entire  expenditures  on  the  work  have  been  $67,245.63. 

The  amount  expended  in  last  fiscal  year  is  (37,253.29. 

In  September,  1888,  proposals  for  dredging  were  invited  by  public 
advertisement. 

The  lowest  bid  was  from  Messrs.  Moore  &  Wright,  of  Portland,  Me., 
and  the  contract  was  awarded  to  them. 

Dredging  under  the  contract  was  commenced  late  in  October  and  con- 
tinued until  December,  when  operations  were  suspended  for  the  winter. 
Active  operations  were  resumed  April  3,  and  continued  to  the  close  of 
tie  fiscal  yedr,  at  which  time  dredging  under  the  contract  was  practi- 
cally completed,  though  there  still  remained  a  few  Hhoal  places  to  be 
dredged. 

By  exercising  some  care  the  largest  steamers  can  now  enter  and  leave 
the  harbor  or  lie  alongside  the  Atlantic  wharves  at  any  ordinary  low 
stage  of  the  tide. 

During  the  last  year  a  small  shoal  was  removed  from  the  harbor  near 
the  wha^  used  by  International  Steamship  Company.  The  shoal  inter- 
fered with  landings  of  the  steamers  at  low  water. 

The  completion  of  the  project  will  cause  a  great  improvement  to  the 
harbor  as  a  terminal  point  for  transatlantic  steamers  and  large  vessels. 

It  is  proposed  to  apply  funds  which  may  be  appropriated  to  the  com- 
pletion of  tt  e  project. 

Portland  is  an  important  point  both  from  the  commercial  and  military 
point  of  view. 

The  barbor  is  defended  by  Forts  Preble,  Gorges,  Scammel,  and  a  battery  at  Port- 
land Head. 

There  is  a  Itght-hoose  on  the  breakwater,  and  a  seeond  at  Portland  Head,  3  miles 
distant  from  the  city. 

The  harbor  is  in  the  collection  district  of  Portland  and  Falmouth,  Me.,  of  which 
Portland  is  the  port  of  entry. 

Money  statement 

July  1, 1888,  amount  available |f.66 

Amount  appropriated  by  act  of  August  11,  1888 40,000.00 

40,007.66 
July  1,  1889,  amount  exi>ended  during  fiscal  year,  exolnsiye  of 

liabilitiesoutstanding  July  1,1888 $26,620.80 

July  1,  1889,  outstanding  liabilities 10,632.49 

37.253.29 

July  1, 1889,  balance  available 2.754.37 


^estimated)  required  for  completion  of  existing  project 65, 000. 00 

that  can  be  profitably  exjwnded  in  fiscal  year  ending  Jnne30, 1891    65, 000. 00 


Amount 
Amount! 

Submitted  in  compliance  with  requirements  of  sectiooe  2  of  ciyer  and 
harbor  acts  of  1866  and  1867. 
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Abstract  of  proposals  for  dredging  in  Portland  Harbor,  Maine,  received  October  1, 1888. 


No. 

K^Arae  and  address  of  bidder. 

Price  per  cubic  yard 
measured  in  eitu. 

Area  No.  1. 

Area  No.  2. 

1 
2 

Robert  Hamilton,  Cbebeafrne,  Me.,  and  Solomon  Sawyer,  Yarmootb,  Me. 
Moore  &  Wright,  Portland.  Mo 

Cents. 
.48 
.84 
.39 

Cents. 
.19 
.17 

3 

National  Dredfrinir  ComiMvnv. 'W ilminirton.  T^l  .t..... r....r 

.16 

Abstract  of  contracts  made  during  ^ihe  fiscal  year  ending  June  30, 1889,  for  improvement  of 

Portland  Harbor,  Maine, 


Dsteof  oon> 
tracts. 

Contractors. 

Nature  of  work. 

• 

• 

price 
per  cubic 

yard 

measured 

in  situ. 

Oct.   31.1888 

Moore  &  Wright,  Portland, 
Me. 

Dredging  channel  2,950  feet  long,  29  toeti 
deep  at  mean  low  water.                            \ 

*|0.34 
t.l7 

Hard  dredging. 


t  Soft  dredging. 


COMMERCIAL  STATISTICS. 

Arrivals  and  departures  of  steam- vessels  during  the  year  1888 727 

Arrivals  and  departures  of  sailing  vessels  during  the  year  1888 2, 812 

Vessels  owned  at  Portland 337 

Tonnage 70,414.24 


A  13. 

IMPROVEMENT  OF  CHANNEL  IN  BACK  COVE,  PORTLAND,  MAINE. 

The  project  for  this  improvement  adopted  in  1886  consists  in  deepen- 
ing and  straightening  the  channel,  so  that  it  shall  have  a  depth  of  not 
less  than  12  feet  at  mean  low  water,  and  a  width  of  300  feet  following 
the  harbor  commissioners'  line. 

The  total  estimated  cost  of  the  improvement  is  (180,000. 

The  following  appropriations  have  been  made  for  the  work,  viz : 

Byactof  Augusts,  1886 126,250.00 

By  act  of  August  11,  1888 25,000.00 

The  total  expenditures  to  June  30,  1889  have  been 33,062.10 

At  the  beginning  of  the  fiscal  year  a  contract  for  dredging  the  chan- 
nel was  outstanding.  Work  under  the  contract  was  continued  until 
October  30, 1888,  when  it  was  completed,  by  the  expenditure  of  all  the 
funds  to  which  the  contract  applied. 

The  total  amount  of  material,  measured  in  situ,  removed  under  this 
contract  was  136,496  cubic  yards,  of  which  86,894  cubic  yards  were  re- 
moved subsequent  to  June  30. 

In  December,  1888,  proposals  for  continuing  the  dredging  were  invited 
by  public  advertisement.  Only  one  proposal  was  received,  and  it  was 
rejected  as  too  high. 

On  the  1st  of  March,  1889^  proposals  for  the  dredging  were  again 
similarlv  invited. 
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On  the  /Second  opening  of  proposals  somewhat  better  prices  were  re- 
ceived and  a  contract  was  awards  to  the  lowest  bidder,  Mr.  Edward 
Moore,  of  Portland,  Me. 

Dredging  under  this  contract  commenced  June  1, 1889,  and  at  the 
end  of  the  fiscal  year  27,236  cabic  yards,  measured  in  scows,  had  been 
removed. 

The  channel  Chns  far  dredged  is  4,030  feet  long,  72  feet  wide  on  the 
bottom,  and  12  feet  deep  at  low  water,  in  addition  to  the  amount  re- 
moved in  June  from  the  upper  basin  under  the  latest  contract. 

All  the  available  funds  are  to  be  expended  under  the  present  con* 
tract. 

It  would  be  a  very  great  economy  in  the  ultimate  cost  of  this  work  to 
make  the  appropriations  in  sums  not  less  than  (50,000. 

Small  amounts  attract  little  or  no  competition,  so  that  prices  by  con- 
tract and  the  contingent  expenses  are  necessarily  increased. 

The  completion  of  the  channel  is  expected  to  add  to  the  convenience 
of  receiving  and  shipping  large  amounts  of  coal,  lumber,  potter's  clay, 
and  miscellaneous  articles,  and  it  will  cause  greatly  reduced  freights, 
especially  in  the  interest  of  suburban  villages,  towards  which  the  growth 
of  the  city  is  tending. 

With  the  appropriations  which  may  be  made  available  for  the  par- 
pose  it  is  proposed  to  continue  the  improvement  by  coihpleting  the  first 
cuts  the  entire  length,  and  then  to  widen  the  channel  by  successive  cuts 
until  the  entire  width  is  obtained. 

Back  Cove  is  a  part  of  Portland  Harbor  and  is  therefore  in  the  same  collection  dis- 
trict, and  is  defended  by  the  same  forts,  and  is  near  the  same  light-honsea  as  are  given 
for  Portland  Harbor. 

The  commercial  statistics  can  not  at  present  be  separated  from  those 
of  the  principal  harbor,  with  which  they  are  therefore  included. 

Money  statement 

July  1, 1888.  amount  available $15,521.61 

Amount  appropriated  by  act  of  August  11, 1888 25,000.00 

40,521.61 
July  1, 1889,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  .Inly  1,188b $20,796.79 

July  1,  1889,  outstanding  liabilities 1,536.92 

July  1,  1889,  amount  covered  by  existing  contracts 16, 343. 96 

38,677.67 

July  1,  1889,  balance  available 1,84^94 

{Amount  (estimated)  required  for  completion  of  existing  project 128, 750. 00 
Amountthatcanboprofitablyexpeudeainfiscalyeareuding  June30, 1891    50,000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
barbor  acts  of  18C6  and  1867. 


Abstract  of  proposals  for  dredging  in  channel  in  Back  Cove,  Portland,  Me,,  reeeived  Jaih 

uary  10,  1889. 


No. 


Name  and  address  of  bidder. 


Edward  Moore,  Portland,  Mo. 


PriMper 

cubtoyard 

nuessvrsd 

inaoow. 


'.» 


B^Jected  as  too  high. 
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Jh9traot  of  propoiali  for  dredging  in  channel  in  Back  Cote.  Portland,  Me.,  received  March 

19,  1889. 


Vo. 


1 
2 
8 


19'amo  and  &ddr«M  of  bidder. 


Bay  State  DredciDg  Company,  Boston,  Hms. 

Thomaa  Symonda,  Leominster,  Mass 

Edward  lioore,  Portland,  Me 


Price  per 

eabio  yard 

meanared 

in  Boow. 


CfetUt. 

35 
23 
23 


Contract  awarded  to  Edward  Moore,  of  Portland,  Me.    Date  of  contraot,  April  8, 
1809. 


A  14. 

BREAKWATER  AT  MOUTH  OF  SACO  RIVER,  MAINE. 

•  ♦ 

The  present  project  for  this  improvement  consists  in  repairing  and 
completing  the  old  breakwater  so  that  it  shall  have  a  heighth  of  15  feet 
above  low  water,  and  a  width  of  12  feet  on  top. 

The  original  estimated  cost  of  the  entire  work  was  (72,000. 

The  following  appropriations  have  been  made  for  this  improvement : 

By  act  of  July  5, 1884 $15,000.00 

By  actof  AugnstS,  1886 12,500.00 

By  act  of  Aagnst  11, 1888 12,500.00 

Total 40,000.00 

Total  expenditure  to  June 30, 1889 , 27,856. 14 

At  the  beginning  of  the  last  fiscal  year  no  funds  were  available  for 
prosecuting  the  work.  The  appropriation  of  Angast  11  became  avail- 
able so  late  in  the  season  that  all  the  formalities  of  a  contract  coald 
not  be  concluded  in  time  to  resume  work  upon  the  breakwater  before 
the  spring  of  1889. 

In  January,  1889,  proposals  for  placing  stone  upon  the  breakwater 
were  invited  by  public  advertisement.  The  lowest  bidder  was  Mr. 
George  Willett  Andrews,  of  Biddeford,  Me.,  and  to  him  the  contract 
was  awarded. 

But  little  progress  has  been  made  thus  far,  the  amount  placed  upon 
the  breakwater  being  but  104  tons. 

All  the  available  funds  will  be  expended  upon  this  contract  during 
the  ensuing  year. 

The  repair  of  the  breakwater  does  not  in  any  way  a£fect  the  currents 
over  the  bar,  and  it  has  not  thus  far  caused  any  appreciable  benefit  to 
the  channel.  The  channel  over  the  bar  varies  in  depth  from  time  to 
time,  but  there  is  no  reliable  depth  exceeding  3i  feet  at  mean  low 
water. 

To  cause  and  maintain  any  greater  depth  a  jetty  is  required  on  the 
opposite  side  of  the  channel  as  shown  on  map  opposite  page  458,  Re- 
port of  Chief  of  Engineers  for  1887.  Funds  available  for  the  breakwater 
are  not  available  for  the  jetty. 
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Money  statement 

Jaly  1,  1888,  atnonDt  available tl.4B 

Amonnt  appropriated  by  aotof  Augast  11, 1888 12,500.00 


July  1,  1889,  amoant  expended  daring  fiscal  year,  exolasive  of 

liabilities  outstanding  July  1.  1888 1348. 57 

July  1,  1H89,  outstanding  liabilities 9.05 

July  1,  1889,  amount  covered  by  existing  oontraota 11, 161. 00 


12, 501.  A6 


July  1,  1889,  balance  available. 


ii,5iae2 

982.86 


'Amount  (estimated)  required  for  completion  of  existing  project 30, 000. 00 

Amonnt  that  can  be  profitably  expended  in  fiscal  year  en  ding  Juno  30, 1891  30, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

^    harbor  acts  of  18t>6  and  1867. 


Ahatract  of  proposals  far  furnishing  and  pUuiing  stone  on  the  hreakwater  at  0ie  mouth  of 

Saco  Biver^  Main4ff  received  Fehruary  12,  1889. 


No. 


1 
2 
3 

4 
5 
6 
7 


Name  »nd  ftddr«M  of  bidder. 


Thomas  A.  Howe,  Boston,  Mass 

Joseph  F.  Carit  and  Alfred  E.  Hamilton.  ChA>eagae,  3kle 

John  A .  Hamilton  and  Rafas  A.  Soule,  Cbebeagne,  Mo 

Fred.  L.  Andrews,  Biddeford,  Me 

Greorge  WiUett  Andrews,  Biddeford,  Mo 

Honice  M.  Sargent,  Portland,  Me.,  and  Isaao  H.  Webber,  Chebeague,  Me 
C.H.BragdouA  Son,  Biddeford,  Me 


Price  per  ton  of 
2,0C0  pounds. 


First 
class. 


$1.49 
1.49 
1.37 
1.03 
.87 
1.42 
1.47 


Second 
class. 


$1.48 
1.49 
1.S7 
l.«3 
.87 
L38 
L47 


The  contract  was  awarded  to  George  Willett  Andrews,  of  Biddeford,  He.    Date  of 
contract,  March  1,  1889. 


A  15. 


IMPROVEMENT  OP  SACO  RIVER,  MAINE. 

A  project  for  improving  the  Saco  River  was  adopted  in  1886,  based 
upon  a  report  and  plans  submitted  by  Colonel  Blant  in  compliance  with 
requirements  of  river  and  harbor  act  of  July  6, 1884. 

This  did  not  include  the  works  necessary  for  obtaining  deeper  water 
over  the  bar,  as  they  had  been  estimated  for  in  report  upon  the  break- 
water. 

The  breakwater  was  originally  built  from  appropriations  for  improv- 
ing Saco  Eiver.  Separate  appropriations  having  recently  been  made 
for  the  breakwater,  it  has  been  necessary  to  separate  the  two  projects, 
making  one  for  the  breiikwater  and  the  second  for  Sa<;o  River,  includ- 
ing everything  except  the  breakwater.  This  division  of  projects  has 
hitherto  worked  much  confusion,  and  has  delayed  the  prosecution  of 
work  where  it  has  been  most  required. 
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The  project  for  improving  the  river  has  therefore  been  entirely  re- 
vised.   The  items  and  estimate  complete  as  revised,  are  as  follows : 

1.  For  Jetty  opposite  breakwater,  65,000  tons  of  stone,  at  |I $65, 000 

2.  Ledge  andsnoalsat  Little  Islands 8,500 

3.  Wing  dam  and  training- wall  at  Little  Islands,  7,000  tons  stone,  at  |1..  7,000 

4.  Jetty  at  Chandler's  Point,  8,000  tons  of  stone,  at  |1 8, 000 

5.  Jetty  at  Spindle,  below  Cow  Island,  2,500  tons  stone,  at  |1 2, 500 

6.  Jetty  and  training  wall  opposite  Spindle,  11,000  tons  stone, 

at$l $11,000 

Bmsb  fascines  for  same 500 

11,500 

7.  Wins-dam  at  Cow  Island,  6,700  tons  stone,  at$l 6.700 

8.  Dre(%ing  between  npper  narrows  and  wharyes,  128,000  oabio  yards,  in 

scows,  at  25  cents 32,000 

Contingencies  of  engineering,  say 13,800' 

Total 155.000 

Of  the  above  works,  item  No.  2  has  been  completed. 

Item  No.  3  will  be  completed  the  present  season,  and  No.  4  will  be 
commenced. 

Nearly  17,000  cubic  yards  of  material  have  been  dredged  under  item 
No.  8. 

Appropriations  as  follows  have  been  made  for  this  improvement. 

By  act  of  Augnst  5,  lft86 $12,500.00 

By  act  of  Angnst  11,  1888 10,000.00 

Total 22,500.00 

Expended  to  June  30, 1889 ...•     ...    17,513.43 

At  the  beginning  of  the  fiscal  year  work  had  been  suspended  owing 
to  the  lack  of  funds. 

In  September,  1888,  the  officer  in  charge  of  the  work  recommended 
that  the  funds  appropriated  by  act  of  August  11,  1888,  be  expended  in 
comirenoing  a  jetty  opposite  to  the  breakwater  for  the  purpose  of  in- 
creasing the  depth  of  water  over  the  bar. 

This  recommendation  was  disapproved  of  by  reason  of  a  construction 
which  had  previously  been  placed  upon  the  law, 

A  new  project  was  therefore  submitted  for  expending  the  appropria- 
tion upon  the  jetty  and  training-wall  at  Little  Islands,  and  the  dam 
and  protection  at  Cow  Island. 

In  March,  1889,  proposals  for  delivering  and  placing  the  stone  in 
these  contraction  works  were  invited  by  public  advertisement. 

The  lowest  bidder  was  Mr.  Oeorge  Willett  Andrews,  of  Biddeford, 
Me.,  and  the  contract  was  awarded  to  him. 

Work  under  the  contract  was  commenced  early  in  May,  188^,  and  in 
June  4,641  tons  of  stone  had  been  delivered  in  the  training- wall  at 
Little  Islands. 

The  available  funds  will  be  expended  upon  the  works  mentioned 
during  the  present  season. 

The  works,  while  giving  a  greater  depth  of  water,  can  not  afford  any 
substantial  benefit,  so  long  as  the  depth  of  water  over  the  bar  at  the 
mouth  is  no  greater  than  the  original  depths  at  these  points  in  the  river. 

At  present  the  river  is  navigated  to  a  very  copsiderable  extent,  but 
the  reliable  depths  over  the  bar  are  no  greater  than  the  shoal  places  in 
the  river  above. 

In  order  to  accomplish  the  most  substantial  benefit  to  the  navigation 
of  the  river,  make  the  work  hitherto  done  of  some  real  advantage,  and 
at  the  same  time  to  do  the  work  economically  and  reap  the  results  at 
once  instead  of  in  the  indefinite  future,  the  jetty  on  south  side  of  chan- 
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nel,  which  has  been  unavoidably  deferred,  shoald  be  boilt  under  one 
appropriation,  and  in  a  single  year.  The  appropriation  asked  is  for 
this  purpose.  The  interests  of  navigation  woaid  be  much  better  served 
to  have  the  appropriation  for  the  breakwater  added  to  that  for  the  river 
and  have  but  one  project,  because  both  projects  are  for  the  impro?e- 
ment  of  the  same  river  over  a  total  length  of  but  5  miles. 

Another  advantage  of  doing  this  work  rapidly  is  that  the  mouth  of 
the  river  may  be  m^e  a  very  valuable  refuge. 

Upon  this  subject  I  may  refer  to  the  report  of  Oolonel  Blunt  upon 
Wo^  Island  Harbor,  submitted  in  compliance  with  requirement  of  the 
river  and  harbor  act  of  July  5, 1884.  Wood  Island  is  almost  directly 
opposite  the  mouth  of  the  Saco  Biver,  and  is  less  than  2  miles  distant 
fh>m  the  breakwater. 

The  report  mentioned  recommended  the  improvement  of  Wood  Isl- 
and Harbor  as  a  refuge,  estimating  the  expense  at  $547,000. 

The  mouth  of  the  river,  if  properly  improved,  will  not  only  be  a  ben- 
efit to  the  commerce  of  the  river^  but  will  largely  obviate  any  neoessity 
for  a  refuge  at  Wood  Island. 

The  Saco  River  is  in  the  coUeotion  district  of  Saoo,  Me.,  of  which  Saco  is  the  port 
of  entry.    Nearest  light-hoase,  Wood  Island. 

Money  statement 

July  1, 1888,  amoant  available fStGd 

Amount  appropriated  by  act  of  August  11, 1888 10,000.00 

10,063.68 
July  1,  1889,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1, 1888 $3,028.41 

July  1,  1889,  outstanding  Uabilities 2, 04a  70 

July  1, 1889,  amount  covered  by  existing  contracts 4, 683. 87 

. 9,760.98 

July  1,  1889,  balance  available *     303.70 

{Amount  (estimated)  required  for  completion  of  existing  project 132, 500. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1891    65, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


AhBimet  of  propoBaU  for  $tone  jettie$f  training-ioallf  and  hank  protection,  8aeo  Bivcr, 

MainOf  reeoived  April  4,  1889. 


1 


Ka 


1 
2 
8 

4 


Kune  lAd  addraM  of  bidder. 


CbwlM  H.  Bragdon  and  William  H.  H.  Bragdon,  Biddeford,  Ife. 

Fred.  L.  Andrews,  Biddeford,  Me 

Horace  M.  Surgent,  Portland,  lie.,  and  Isaac  H.  Webber,  Cbebeagne,'  Me 
George  WiUett  Andrews,  Biddeford,  Me 


Priee 
per  ton. 


$L10 
1.11 


A  contract  was  entered  into  with  Qeorge  Willett  Andrews,  of  Biddeford,  Me.,  April 
19, 1889. 


COMMERCIAL  STATISTICS. 


The  following  statistics,  for  the  year  1888,  were  kindly  furnished  by  Q.  N.  Wey- 
mouth, secretary  of  the  Biddeford  Board  of  Trade : 

Number  of  arrivals  of  sailing-vessels 19S 

Exports: 

Bricks 8,000,000 
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Imports: 

Coal -•-tons-  37,943 

Iroo do...  2,597 

Sand,  gravely  ashes, eto do...  1,200 

Lamber feet..  1,000,000 

Cotton balea..  1,600 

Lime  and  cement easks..  9,000 


Ai6. 
IMPROVEMENT  OP  KENNEBTJNK  RIVER,  MAINE. 

Appropriations  for  this  river  have  been  made  in  fourteen  small 
amounts,  the  first  being  in  act  of  March  2,  1829.  Total  of  fourteen  ap- 
propriations, $65,175.  On  the  first  of  July,  1888,  there  remained  a  bal- 
ance of  $99.42. 

During  the  last  fiscal  year  some  small  expenses  have  been  incurred 
in  making  a  chart  of  the  river  and  obtaining  deeds  to  lands  belonging 
to  the  United  States. 

Total  expenditure  in  year,  $22.80. 

Under  the  river  and  harbor  acts  of  August  11, 1888,  an  examination 
of  the  river  has  been  made,  and  a  preliminary  report  was  submitted 
January  7, 1888. 

A  final  report  and  estimate  is  to  be  submitted  at  an  early  day. 

Money  statement, 

July  1, 1888,amonnt  available |99.42 

July  1,  1889,  amonnt  expended  daring  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1888 22.80 

July  1, 1889,  balance  available 76.62 


A  l^. 

IMPROVEMENT  OP  HARBOR  AT  YORK.  MAINE. 

The  project  for  this  work  consists  in  widening  the  channel  in  three 
places  to  obtain  1ft  depth  of  10  feet  at  mean  low  water,  with  room  for  the 
movement  of  vessels. 

The  following  appropriation^  have  been  made  for  the  improvement : 

By  act  of  August  5,  1886 $1.5,000.00 

By  act  of  August  11,  1888 10.000.00 

Total 25,000.00 

Expenditures  to  June  30,  1889 13,2*21.83 

At  the  commencement  of  the  fiscal  year  the  balance  of  the  available 
funds  was  too  small  for  any  work  of  improvement. 

The  appropriation  of  August  11,  1888,  became  available  too  late  in 
the  season  to  do  any  work  under  contract  before  the  late  autumn  and 
winter  months^  when  such  operations  can  not  be  carried  on  to  advan- 
tage. 
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In  December,  1888,  proposals  for  removing  the  ledgo  and  overlying 
materials  at  Stage  Neck  were  invited  by  public  advertisement.  Tbe 
lowest  bid  received  was  considered  too  high,  and  the  proposals  yr^t 
rejected. 

In  March,  1889,  proposals  were  again  invited  by  advertisement 

The  lowest  bidder  was  Mr.  Thomas  Symonds,  of  Leominster,  Mass., 
and  a  contract  has  been  entered  into  with  him  to  remove  the  ledge  as 
far  as  available  funds  permit.  The  funds  are  not  sufficient  to  accomplish 
the  entire  removal  of  the  ledge,  but  the  amount  removed  will  greatly 
benefit  the  entrance  to  the  harbor. 

Owing  to  the  difficulty  of  measuring  the  ledge  in  situ,  it  being  cov- 
ered with  gravel  and  bowlders,  the  measurements  by  which  payments 
are  to  be  made  by  contract  are  to  be  in  scows;  this  will  exceed  the  situ 
measurement  approximately  30  per  cent.  Situ  measurements  include 
only  the  solid  material  within  the  theoretical  plans  to  which  it  is  to 
be  removed,  but  measurements  in  scows  include  all  voids  and  excess. 

The  estimated  cost  of  the  improvement  as  amended  is  $44,000.  The 
balance  required  to  complete  the  improvement  is  therefore  $19,000.  It 
would  be  great  economy  to  make  this  in  one  appropriation  rather  than 
more. 

Funds  which  may  be  appropriated  the  ensuing  year  are  to  be  ex- 
pended in  completing  the  removal  of  ledge  at  Stage  Neck,  and  in  dredg- 
ing two  points  above  according  to  the  project. 

Money  statement 

July  1,  1888,  amoant  available $2,071.89 

Amount  appropriated  by  act  of  Angost  11,  1888 10,000,00 


12, 071. 89 
July  1,  1889,  amount  expended  daring  fiscal  year,  ezclasive  of 

liabilities  outstanding  July  1,  1888 $293.72 

July  1,  1889,  amount  covered  by  existing  contracts 10, 800. 00 

11.093.72 

July  1, 1889,  balance  available 97a  17 


< 


'Amount  (estimated)  required  for  completion  of  existing  project 19, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  vear  ending  June  30,1(^1    19, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1667. 


Ahsiraot  of  proposals  for  dredging  and  removing  ledge  in  York  Harbor,  Main6f  'Opened 

January  10,  18t«. 


No. 


1 
2 
3 


Name  And  addren  of  bidder. 


Boynton  Bros.,  Boston,  MaM 

Thomas  Symonds,  Loominster,  Mass. 
George  W .  Townsend*  Boston,  Mass . 


Price  per  cubic  yard 
measoted  in  soows. 


Ledge. 


$17.00 
16.00 
13.60 


Overlying 
materiaL 


$0.80 
.75 

Loa 


All  bids  were  rejected  as  too  high. 
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Abstract  of  proposaU  far  dredging  and  removing  ledge  in  York  Harbor,  Mainef  opened 

March  19,  1889. 


No. 

Kune  wad  addiets  of  bidder. 

Price  per  cubic  yard 
meaaored  in  scows. 

.Ledge. 

Overlying 
materiaL 

1 
2 

O.J.Jeiiiiiiixt,  Fulton,  N.Y 

George  W.  TownseDd,  Boston,  Haas 

ThomM  Bymoodf^  L-eomin^ter  Mmm 

♦$11.00 

tl3.00 

10.  »7 

10.00 

CmUs. 

•76 

tso 

00 
80 

*  Stage  Keok.                                                                t  IsoUted. 

A  oontraot  was  entered  into  with  Thomas  Symonds,  of  Leominster,  Mass. 
1889. 

,  April  23, 

A  i8. 
IMPROVEBIENT  OF  HARBOR  AT  PORTSMOUTH,  NEW  HAMPSHIRE. 

The  project  for  improving  this  harbor  was  ftilly  described  in  last 
Annual  Beport 

The  only  part  remaining  to  complete  the  work  as  designed  is  the  re- 
moval of  part  of  the  point  of  Badger's  Island  to  a  depth  of  10  feet  at 
mean  low  water. 

Later  observations  have  led  to  the  conclnsion  that  it  is  not  advisable 
to  remove  the  ledge  to  so  small  a  depth.  The  expense  of  removing  this 
rock  to  a  greater  depth  is  considered  to  be  entirely  incommensurate 
with  the  benefits  to  be  received.  The  project  is  therefore  considered  as 
completed. 

A  contract  has  been  made  for  the  expenditare  of  available  fands  in 
removing  the  point  of  the  ledge  to  18  feet  for  reasons  quite  fully  set 
forth  in  the  last  Annual  Report. 

The  original  estimated  cost  of  the  entire  improvement  was  $150,000. 

The  following  appropriations  have  been  made  for  this  work,  viz  : 

By  act  of  March  3, 1679 $10,000.00 

By  act  of  June  14, 1880 , 25,000.00 

By  act  of  March  3, 1881 20,000.00 

By  act  of  August  2, 1882 : 17,000.00 

By  actof  Julys,  1884 20,000.00 

By  act  of  August  5,  1886 15,000.00 

By  act  of  August  11,  1888 15,000,00 

Total 122,000.00 

Expended  to  June  30,  1889 107,679.14 

Money  statement. 

July  1, 1888,  amount  available $395.06 

Amount  appropriated  by  act  of  August  11,  1888 15,000.00 

15, 395. 06 
July  1, 1889,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  l,ie88 $1,074.20 

July  1,  1889,  amount  covered  by  existing  contracts 13, 511. 06 

14,585.26 

July  1, 1889,  balance  available 809.80 
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Jhstrtiot  of  propo$aU  far  removing  ledge  in  Portsmouth  Harbor,  New  HamptkU^,  received 

February  12, 1889. 


1 


No. 


1 
2 
3 

4 
5 


Nmdo  and  address  of  bidder. 


Thomas  Symonds,  Leominster,  Mass 
Thomas  A.  Rowe,  Boston,  Mass  — 
Qeorge  W.  Townsend,  Boston,  Mass 
SoloD  S.  Andrews,  Biddeford,  Me  . . . 
O.  J.  Jennings,  Fulton,  N.  Y 


Price  per 

cnhlcyaRl 

iaaitii. 


$11.60 
M.76 
IT.  Si 
17. 4S 
1L09 


A  contract  was  entered  into  with  O.  J.  Jennings,  of  Falton,  N.  Y.,  March  25,  1889. 


COMMERCIAL    STATISTICS. 


Nnmber  of  arrlyals  of  sailing  vessels,  ezclnsive  of  fishing  vessels,  pleasure  orafla 

or  vessels  which  pnt  in  for  refuge , 871 

Nnmher  of  arrivals  of  steamers,  exclusive  of  tow-boats  and  excursion  steamers  . .     39 


RECEIPTS  BY   WATER. 


Coal tons.. 

Lumber feet. 

Railroad  ties 

Cement barrels. 

Lime do... 

Plaster do... 

Wood cords.. 

Phosphate tons. 

Ashes do... 

Asphalt do. . . 


310,909 

3, 850, 000 

200,000 

42,550 

30.000 

6,000 

600 

300 

175 

100 


Salt hogsheads..  1,500 

Salt boxes..  15,000 

Potatoes bushels..  2,000 

Oysters do.. .  5,950 

Iron tons..  1,250 

Water  pipe do...  1,C96 

Sand do.-.  l,6a!0 

Stone do...  745 

Paving do...  312 

Miscellaneous  merchandise. do...  1,500 


EXPORTS. 

Brick 15,100,000 

Number  of  vessels  owned 63 

Tonnage 10, 198.K7 

Number  of  steam-boat  lines 4 

Number  of  tug-boat  lines 5 

Number  of  irregular  tow-boats  arriving  for  tows 50 

The  above  statistics  have  been  courteously  furnished  by  Col.  William  H.  Sise,  pres 
ident  of  the  Portsmouth  Board  of  Trade. 
The  collector  of  customs  reports  the  following : 

Collections  for  the  district  during  1888 $5, 871. 82 

Value  of  importations j $47,372.^ 

Foreign  entrances 53 

Tonnage 10,784 

Foreign  clearances 60 

Tonnage 11,390 


A  19. 
IBiPROVEMENT  OF  BELLAMY  RIVER,  NEW  HAMPSHIRE. 

This  is  a  new  work,  the  project  for  which  is  based  npon  a  sarvey 
made  in  compliance  with  requirements  of  the  river  and  harbor  act  of 
August  5,  1886. 

The  river  to  the  head  of  navigation  is  a  tidal  branch  of  Great  Bay, 
which  opens  into  the  Piscataqua  Kiver  at  Dover  Point,  4  miles  above 
the  bridge  at  Portsmouth,  N.  H. 
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At  low  water  the  channel  of  the  river  was  too  shallow  for  any  navi- 
gation, save  for  a  short  distance.  The  entire  distance  over  which  im- 
provements are  required  is  13,300  feet,  a  little  more  than  2i  miles.  The 
project  of  improvement  consists  simpl>'  in  dredging  the  present  natural 
channel  sufficiently  to  give  a  mean  low- water  depth  of  5  feet,  and  a 
width  of  50  feet  on  the  bottom.  The  depth  at  mean  high  water  will  be 
nearly  12  feet^ 

The  improvement  commences  at  a  point  about  2  miles  from  the  Pis- 
cataqna  Biver. 

In  December,  1888,  proposals  for  dredging  were  invited  by  public 
advertisement.  Bids  were  opened  January  10, 1889.  The  only  pro- 
IK)sal  received  was  rejected  as  too  high.  In  March,  1889,  proposals  for 
thedredgiog  were  similarly  invited,  and  a  contract  for  dredging,  as  far 
as  available  funds  permit,  has  been  made  with  Mr.  Thomas  Symonds, 
of  Leominster,  Mass.,  who  was  the  lowest  bidder.  Dredging  was  com- 
menced May  1, 1889,  and  on  the  30th  of  June  the  dredging  had  been 
completed  for  a  distance  somewhat  more  than  3,500  feet.  To  do  this 
required  the  removal  of  22,700  cubic  yards  of  material. 

The  benefits  to  be  derived  from  this  small  improvement  are  mainly  in 
the  shipment  of  bricks,  of  which  a  large  amount  of  the  finest  quality 
in  New  England  are  manufactured  on  and  near  the  banks  of  this  water. 
An  increased  manufacture  is  expected  to  result,  and  the  expense  of 
shipment  will  be  decreased  by  about  50  cents  per  1,000  bricks.  A  few 
other  shipments  will  result  from  the  improvement,  and  coal  and  other 
supplies  will  be  brought  in  at  a  considerable  saving  of  expense.  It  is 
proposed  to  expend  the  appropriation  for  which  an  estimate  is  submit- 
ted in  continuing  the  improvement  by  dredging. 

Money  statement 

AmonDt  appropriated  by  act  of  Aagast  11, 1888 $10,000. 00 

Jnly  1,  1889,  amoant  expended  daring  fiscal  year,  exclasiye  of 

liabilities  outstanding  Joly  1,1868 $4,757.01 

Joly  1,  1889,  outstanding  liabilities 448.32 

July  1,  1889,  amount  covered  by  existing  contracts 4, 516. 75 

9, 7i2. 08 

Julyl,  1889,  balance  available 277.92 


< 


'Amount  (estimated)  required  for  completion  of  existing  project 18, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Juno  30, 1891    18, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


Abstract  of  propoedU  for  dredging  in  Bellamif  River,  New  Hampshire,  received  Januarg 

11,1889. 


Ho. 


Ktant  «nd  sddnM  of  bidder. 


ThomaK  Symonds,  Loomtniter,  Msm 


Price  per 

cubic  yard 

moMnred 

in  scow. 


(kfUt. 

85 


Rejected,  being  deemed  too  hi^h. 
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Abstract  of  propo$aU  for  drtdgin^f  in  Bellamji  Siwr,  New  Hamp$hirey  received  Jfordb  19, 

1889. 


Vo, 


1 
2 
3 


Name  and  addrett  of  bidder. 


Hftinilton  &  Sowyer,  Chebeftgoe,  He 

Tboraas  Symonds,  Leominster,  Mass 

Bay  State  Dredging  Company,  Boston,  Mass 


Price  per 
cabio  yard 


in 


'^S 


Contract  awarded  to  Thomas  Symonds,  of  Leominster,  Mass.    Date  of  contract, 
AprU  22,  1888. 


A   20. 
IMPROVEMENT  *0F  COCHECO  RIVER,  NEW  HAMPSHIRE. 

A  description  of  this  river  was  given  in  annual  report  for  1887,  and  a 
map  showed  its  connections  with  the  Piscataqua  Biver(  Report  Chief  of 
Engineers  1887,  page  648.) 

The  project  for  improving  the  river,  to  give  a  mean  low-water  depth 
of  5  feet  or  nearly  12  feet  at  mean  high  water,  has  been  completed. 
The  channel  in  the  portions  which  were  improved  is  50  feet  wide  on  the 
bottom. 

The  estimated  cost  of  the  improvement  was  $47,000. 

The  following  appropriations  have  been  made : 

By  act  of  Julys,  1884 $28,000.00 

By  act  of  Augusts.  1886 10,000.00 

By  act  of  August  11, 1888 9. 000. 00 

Total 47.000.00 

Total  expended  to  June  30,  1889 46,709.7* 

At  the  date  of  last  annual  report  work  was  suspended  for  lack  of 
funds. 

The  amount  required  to  complete  the  improvement  being  small,  and 
it  being  urgent  that  the  dredging  shouldvbe  completed  before  winter, 
which  could  not  be  done  if  a  contract  were  awarded  after  the  delay  of 
advertising,  etc.,  Mr.  Thomas  Symonds,  of  Leominster,  was  employed  to 
do  the  work  under  a  contract  without  a  public  competition,  at  45  cents 
per  cubic  yard  for  sand  and  logs,  and  $2.50  per  cubic  jaxd  for  hard- 
pan. 

The  autumn  rains  caused  a  land-slide  to  fill  the  channel  at  Alley'ft 
Point  to  such  an  extent  that  vessels  could  not  pass. 

A  dredge  was  therefore  employed  three  days  to  clear  the  channel, 
lu  this  work  G72  cubic  yards  of  clay  were  dredged  at  a  cost  of  a  little 
less  than  45  cents  per  yard. 

The  bank  was  in  such  condition  that  unless  the  top  were  removed  it 
would  slide  and  again  fill  the  channel.  A  small  party  was  therefbre 
employed  from  December  20  until  April  15  in  cutting  away  the  bank 
and  removing  4,780  cubic  yards  of  clay  in  carts.  In  this  manner  aslope 
was  cut  in  the  bank  leaving  a  broad  berme  at  a  level  of  5  feet  above 
high  water. 

The  improvements  thus  far  have  been  a  vast  benefit  to  the  naviga- 
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tion.  In  fact,  all  the  commerce  by  water,  which  is  still  increasing,  has 
been  a  resalt  of  the  improvement  to  the  river  channel. 

The  river  and  harbor  act  of  August  11, 1888,  reqnired  a  survey  or  ex- 
amination of  the  Cocheco  River, 

The  preliminary  examination  was  made  in  November,  1888,  and  a  re- 
port was  submitted  to  the  Chief  of  Engineers  January  3, 1889. 

A  survey  of  the  river  will  be  made  during  the  ensuing  summer,  and  a 
plan  of  necessary  improvements,  and  estimate  of  cost  will  then  be  sub- 
mitted. • 

It  is  proposed  to  expend  the  small  available  balance  of  ftinds  in 
making  the  survey. 

Money  statement. 

July  1, 1888,  amount  available $317.89 

Amount  appropriated  by  act  of  AnguBt  11,  1888 9,000.00 

9, 317. 89 
July  1,  1889,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,1888 9,027.61 

July  1,  1889,  balance  available 290.28 


*        A  21. 
HARBOR  OP  REFUGE  AT  LITTLE  HARBOR,  NEW  HAMPSHIRE. 

The  original  project  for  this  improvement  consisted  in  dredging  a 
channel  100  feet  wide  and  9  feet  deep  at  low  water  across  the  bar,  wid- 
ening the  anchorage,  and  constructing  a  small  breakwater  on  the  ledge 
at  Jerry's  Point 

The  enlarged  plan  indicated  in  river  and  harbor  ar.t  of  August  11, 
1888,  consists  of  two  small  breakwaters  at  the  entrance  to  the  harbor, 
and  dredging  the  channel  and  enlarged  anchorage  to  a  depth  of  12  feet 
at  low  water. 

The  breakwaters  are  estimated  to  require  56,000  tons  of  stone ;  the 
total  of  dredging,  was  estimated  to  be  572,000  cubic  yards  in  situ.  By 
ail  oversight,  a  portion  of  the  project  previously  approved  was  not  in- 
cluded in  the  estimate  for  the  amount  of  dredging  on  enlarged  plan. 
This  increases  the  total  situ  measurement  to  620,000  cubic  yards.  The 
prices  thus  far  received  in  proposals  for  dredging  have  been  consider- 
ably in  excess  of  the  estimated  cost.  It  is,  however,  probable  that  after 
the  breakwaters  have  been  constructed  the  cost  of  dredging  the  remain- 
ing  part  of  the  basin  will  be  reduced.  For  this  reason  no  revision  of 
the  estimate  wiU  now  be  made  other  than  to  include  the  small  area 
which  had  been  omitted.. 

It  is  probable  that  sand  will  be  found  to  wash  into  the  basin  some-* 
what  i^m  the  adjacent  flats,  so  as  to  ultimately  cause  a  small  percent- 
age of  increase  to  the  amount  of  dredging.  Such  a  sliding  in  has  al- 
ready been  found  in  the  narrow  channel  dredged  near  the  end  of  tl^e 
Frost  Point  breakwater.  It  is  probable,  however,  that  the  contraction 
of  the  entrance  will  cause  an  increased  tidal  current  sufficient  to  main- 
tain the  required  depth  at  that  point 
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Little  Harbor  is  a  part  of  the  mouth  of  the  Piscataqua  Elver,  whicli 
forms  the  harbor  of  Portsmouth,  and  the  original  project  for  its  improve- 
ment was  as  an  adjunct  to  Portsmouth  Harbor. 

The  tidal  currents  in  the  main  channel  of  the  Piscataqua  Biver  are 
80  strong  that  a  vessel  can  make  no  headway  against  them  except  with 
a  strong  fair  wind. 

The  winds  and  storms  which  cause  danger  on  that  part  of  the  coast 
are  generally  from  directions  north  of  east,  and  in  such  winds  it  is  im- 
possible for  a  sailiyg  vessel  to  reach  a  sheltered  anchorage  in  the  river 
during  an  ebb  tide.  Little  Harbor,  the  other  mouth  of  the  river,  has 
far  less  strength  ef  tidal  currents,  and  the  direction  of  entrance  is  such 
that  after  sufficient  depth  has  been  obtained  vessels  can  readily  enter 
at  ail  times  when  a  shelter  is  required. 

The  following  is  the  entire  estimate  of  cost  for  the  improvement  on 
the  enlarged  plan : 

For  breakwaters,  56,000  toDs  ofstODe,  at  $1.25 |70.000 

For  dredging  r>7*2,000  cubic  yards  sita,  at  25  cents 143,000 

Contingencies  of  engineering,  etc ^ 22,000 

Total 235,000 

The  following  appropriations  have  been  made  for  this  improvement: 

By  act  of  Angust  5,  1886 $10,000.00 

By  act  of  August  11, 1888 20,000,00 

Total .30,000.00 

Expenditure  to  June  30,  1889 21,325.99 

At  the  beginning  of  the  last  fiscal  year  the  previous  appropriation 
had  been  expended,  and  work  was  suspended. 

In  September,  1888,  proposals  for  dredging  were  invited  by  public 
advertisement. 

The  lowest  bid  received  was  from  the  New  England  Dredging  Com- 
pany, of  Boston,  Mass.  A  contract  was  therefore  made  with  this 
company  for  the  expenditure  of  available  funds  in  dredging. 

Dredging  under  this  contract  was  commenced  May  10,  1^9.  On  the 
30th  of  June  there  had  been  removed  from  the  channel  37,479  cubic 
yards.  Tbis  has  resulted  in  extending  the  channel  of  9  feet  depth, 
which  was  dredged  under  the  former  contract,  to  the  anchorage,  and  in 
several  cuts  to  widen  the  same. 

This  is  one  of  the  dangerous  points  on  the  coast.  A  life-saving  sta- 
tion has  been  established  on  the  Little  Harbor  side  of  Jerry's  Point. 

The  superintendent  of  the  first  district  of  life-saving  service  has  fur- 
nished me  with  a  list  of  nine  vessels  totally  wrecked  in  the  last  ten 
years  in  trying  to  get  into  Portsmouth  Harbor,  all  of  which  could 
have  easily  put  into  Little  Harbor  had  there  been  sufficient  depth  of 
water. 

In  addition  to  the  wrecks  mentioned,  the  keeper  of  the  Jerry's  Point 
life-saving  station  has  furnished  a  list  of  thirty-seven  vessels  known 
to  have  l^en  wrecked  on  the  shore  between  Little  Harbor  and  Kye 
Beach,  a  distance  of  less  than  four  statute  miles.  The  dates  of  the 
wrecks  are  not  given.  The  list  is  taken  from  records  in  the  possession 
of  Capt.  Charles  Salter,  of  Portsmouth,  N.  H. 

Little  Harbor  is  in  the  collection  district  of  Portsmouth,  N.  H.  The  nearest  light- 
honse  is  at  Fort  Constitntion,  on  Goat  Island.  Whale's  Back  Light  is  lUmost 
equally  near  on  the  opposite  siae  of  the  channel.  The  nearest  fortifici^ttons  ure  the 
defenses  of  PortAmoath  Harbor  and  uavy-yar4. 
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Money  statemmU. 

Jnly  1,1888,  amonnt  arailable 192.24 

Axnoant  appropriated  by  aot  of  August  11,  1888 20,000.00 

20, 092. 24 
Jnly  1, 1889,  amonnt  expended  during  fiscal  year,  exclasiye  of 

liabilities  outstanding  Jnly  1, 1888 $3,893.68 

July  1,  1889,  outstanding  liabilities 7,524.55 

July  1,  1889,  amount  coyered  by  existing  oontraots 7, 505. 88 

18,924.11 

July  1,1889,  balance  available 1,168.13 

{Amount  ^estimated)  required  for  comj^etion  of  existing  project 205, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Ju  ne  30, 1891    75,  OOO.  00 
Submitted  in  compliance  with  requirements  of  8eotions2of  river  and 
harbor  acts  of  18ti6  and  1867. 


JAii  of  vsMolo  wreeiked 

near  LiMe  Smrhw  dwrkig  thepust  ten  years. 

Ko. 

Date. 

NaaeofTeaieL 

Big. 

Cargo. 

Beauffks. 

1 
2 

Apr.,      1870 
Apr..      1880 
Umr.,     1884 
Oct.,       1884 
Oct,       1885 
Oct.,       1887 
Sept.  0,1888 

Sept.  0,1888 
Nov.  20, 188d 

L.a  Banies 

Name  sot  known . . 
....do 

Schooner . 
....do 

Hay 

Sli^  and  wood  . 

IT^y     ,   _ 

AtotalkMa. 
Do. 
Do. 

...do 

Ckwl 

Do. 

Express 

....do  ........... 

DOb 

MTsterv ......... . 

Not  known 

A8M>rted 

Not  known 

Coal 

Do. 

VAlpankiso 

«...  do  .... 

Crew  taken  off  by  Jerry's  Point 

life-f  aving  crew. 
A  total  loss. 
Do. 

Name  not  known . 
OliTor  Djer, 

....do 

....do 

L%9t  o/vt»9el$  wrecked  between  Little  Harbor  and  Bye  Beach. 

QoY.  Bontelle, 

Rival. 

Gipsey.        • 

Reunion. 

Fanny  Fern. 

Moonlight. 

Woodbury. 

Johnny. 

Eliza  Jane. 

Oilman  Berry. 

Eddie  F.  Frost. 

Elizabeth. 

Annie  M.  Ellem 

Snsanna  Rand. 

Elva. 

Palaski. 

Patriot. 

Pocahontas. 


1.  Ship  Granyille. 

20. 

Schooner 

2.  Ship  Emerald. 

21. 

Schooner 

3.  Ship  Brunette. 

22. 

Schooner 

4.  Schooner  Roman. 

23. 

Schooner 

5.  Schooner  Willie  Lee. 

24. 

Schooner 

6.  Schooner  Tabatha. 

25. 

Schooner 

7.  Schooner  Sophronia. 

8.  Si-hooner  Solomon  Francis. 

26. 

Schooner 

27. 

Schooner 

9.  Schooner  Betsey . 

28. 

Schooner 

10.  Schooner  William  Wallace. 

29. 

Schooner 

11.  Schooner  Erie. 

30. 

Schooner 

12.  Si'hooner  James  Clarke. 

31. 

Schooner 

13.  Schooner  Clio. 

32. 

Schooner 

14.  Schooner  Water  Sprite. 

33. 

Schooner 

15.  Schooner  Tappan. 

16.  Schooner  QenL  Taylor. 

34. 

Schooner 

35. 

Schooner 

17.  Schooner  Java. 

36. 

Schooner 

18.  Schooner  Thomaston. 

37. 

Schooner 

19.  Schooner  Nightingale. 

Abetraet  of  propoeah  for  dredyiny  in  Little  Sarbarf  New  Hampshire,  received  October  6, 

1888. 


Robert  Hamilton,  Cbebeagne,  Ke.,  and  Solomon  Sawyer,  Yarmoath,  Me. 

New  Eoslond  Dredging  Company,  Boston,  MaiMi 

NattonaTDredging  Company,  Wilmington,  Del 


Prioe  per 

onbio  yard 

in  scow. 


OentM. 
29 
28 

28A 


A  contract  was  entered  into  with  the  New  England  Dredging  Company,  of  Boston, 
Mass.,  October  23,  1888. 

BNO  89 36 
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A  22. 

PRELIMINARY  EXAMINATION  OF  HARBOR  AND  CHANNEL  AT  PEMBROKE, 

MAINE. 

United  States  Engineer  Office, 

Portland^  Me.j  January  1,  1889. 

Sir  :  I  bave  the  honor  to  sabmit  the  following  report  of  a  prelimi- 
nary examination  of  the  harbor  and  channel  at  Pembroke,  Me. 

In  compliance  with  instractions  from  the  Chief  of  Engineers  ia  let- 
ters dated  Angast  22, 1888,  and  September  29, 1888, 1  visited  Pembroke 
on  the  13th  of  November,  1888. 

I  examined  the  harbor  and  channel  at  the  stage  of  extreme  low 
water,  the  most  favorable  for  the  purpose. 

The  township  of  Pembroke  is  \u  the  southeastern  part  of  the  State; 
it  is  separated  from  Passamaqnoddy  Bay  and  the  Atlantic  coast  by 
single  townships  only. 

The  southern  i)ertion  of  Pembroke  is  bordered  by  Labec  Bay  and  its 
various  branches,  one  of  which  with  its  tributary  stream  flowing  nearly 
south  divides  the  township  into  two  parts.  The  stream  is  known  as  the 
Pennamaquan  Biver,  and  the  tidal  branch  into  which  it  flows  is  the 
Pennamaquan  Bay.  The  head  of  Pennamaquan  Bay  is  divided  into 
two  branches,  east  and  west, which  form  the  harbor  of  Pembroke,  thoogfa 
the  two  villages  situated  upon  the  branches  are  known  as  Pembroke 
and  West  Pembroke. 

The  population  of  the  township  in  18S0  was  2,324  and  it  has  probably 
not  increased  since  that  time.  For  some  years  quite  extensive  iron 
works  were  carried  on  at  Pembroke,  but  these  have  declined  and  as  far 
as  practicable  the  plant  has  been  removed. 

A  large  number  of  vessels  have  been  built  at  Pembroke,  but  this 
business  has  also  declined  with  no  prospect  of  recovery. 

Some  repairing  of  vessels  is  still  done  at  Pembroke.  When  I  visited 
the  harbor  a  vessel  of  about  25()  tons  lay  upon  the  sloping,  gravelly 
shore,  where  it  had  been  left  by  the  ti<]e,  and  a  small  crew  of  men  was 
making  repairs  to  the  hull.  The  mean  tidal  range  is  about  18  feet,  and 
this  of  itself  would  give  an  ample  depth  at  high  water  for  any  possible 
business  or  traffic  in  sailing  vessels.  There  seems  to  be  but  very  little 
business  requiring  large  vessels  to  go  to  the  wharves  at  Pembroke,  and 
those  which  visit  the  place,  freighting  coal  or  other  supplies,  and  carry- 
ing out  canned  fish,  lumber,  or  other  freights,  have  good  facilities  at  high 
water. 

Several  masters  of  vessels  with  whom  I  conversed,  gave  it  as  their 
opinion  that  the  rate  of  freights  woiTld  not  be  in  any  way  affected  by 
improving  the  low- water  channel.  So  far  as  I  could  ascertain  the  bene- 
fit to  be  expected  from  improving  the  channel  is  the  probability  of  aftei^ 
wards  being  able  to  procure  a  small  steamer  to  run  from  Pembroke  to 
Eastport  in  connection  with  the  steamers  of  the  International  Line. 

In  the  bringing  in  of  fish  for  canning,  and  of  miscellaneous  small 
freights,  as  well  as  the  carrying  of  passengers,  such  a  steamer  would 
doubtless  be  a  very  great  benefit  and  convenience. 

It  would  not,  however,  enter  into  the  general  commerce  of  the  country 
to  any  appreciable  extent. 

The  removal  of  shoals  which  now  obstruct  the  channel  at  low  water 
would  save  a  delay  of  two  to  four  hours  for  abput  one  fourth  of  ^heiime 
during  eight  months  annually.  During  four  months*  of  the  year  the 
steatnAr  would  not  run,  owing  to  ice«  etc.;  iu  the  remainder  of  the  lime 
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delays  would  occur  only  when  the  hoar  for  the  trip  coincided  nearly 
with  that  of  low  water. 

While  other  points  were  brought  to  my  notice,  they  did  not  seem  to 
me  to  materially  affect  the  qaestion,  and  1  could  hardly  fail  to  conclude 
as  I  did  that  the  harbor  and  channel  of  Pembroke  are  not  worthy  of 
improvement. 

Very  respectAilly,  your  obedient  servant, 

Jabed  a.  Smith^ 
Lieut  CoLy  Corps  of  Engineers. 

The  Chief  of  Engineers,  U.  S.  A. 


A  23. 

preliminart  examination  of  m0nhe6an  island  harbor.  maine. 

United  States  Engineer  Office, 

Portland^  Me.,  December  27«  1888. 

Sir  :  I  have  the  honor  to  submit  the  following  report  of  a  prelimi- 
nary examination  of  Monhegan  Island  Harbor,  Maine. 

In  compliance  with  instructions  from  the  Chief  of  Engineers  I  visited 
Monhegan  Island  and  the  harbor  on  the  23d  of  October,  1888,  and  made 
such  observation  and  inquiries  as  were  practicable.  The  information 
thus  obtained  has  been  supplemented  by  correspondence. 

Monhegan  Island  is  about  8  miles  outside  of  tbe  general  Hne  of  the 
coast  of  Maine,  and  is  somewhat  more  than  20  miles  east  of  the  mouth 
of  Kennebec  Eiver.  The  island  is  1 J  miles  long,  and  a  little  more  tban 
half  a  mile  wide.  The  shores  of  the  island  are  generally  abrupt  and 
are  of  solid  rock. 

On  the  east  of  Monhegan  Island,  at  a  distance  of  about  650  feet  be- 
tween shores,  is  a  small  island  known  as  Manana,  with  very  precipitous 
shores  of  solid  ledge ;  it  is  about  three  eighths  of  a  mile  long.  The 
channel  between  the  two  islands  is  partially  closed  on  the  north  by  two 
small  islands  of  rock.  The  irregularities  of  the  shore  on  the  Monhegan 
side  permit  of  a  deposit  of  sand  and  small  stone,  which  forms  an  anchor- 
age for  small  fishing  boats,  but  the  water  in  the  middle  of  tbe  harbor  is 
from  ^6  to  CO  feet  deep.  The  entire  population  of  tbe  islands  mentioned 
was  133  in  1880,  but  it  is  probably  less  at  present.  Tbe  business  inter- 
est of  the  place  centers  entirely  in  fishing,  which  is  all  carried  on  with 
small  boats  locally  known  as  ^* reach  boats."  Tbe  fishing  boats  are 
from  about  17  to  22  feet  long.  I  saw  the  entire  fleet  of  from  50  to  60  at 
anchor,  and  judged  that  an  average  of  $25  apiece  would  cover  their 
value,  making  a  total  of,  say,  $1,500. 

In  storms  some  of  these  ^'  reach  boats  "  get  adrift  and  are  wrecked  or 
lost. 

The  harbor  is  too  small  to  be  made  of -any  possible  use  as  a  refuge  fur 
general  commerce ;  its  shores  are  so  steep  and  rocky,  and  the  place  is 
so  narrow,  that  no  commander  of  a  vessel  of  any  size  would  consider 
the  question  of  entering  so  long  as  he  had  any  means  of  keeping  afloat 
outside. 

In  summer  a  small  sail  lK)at  carrying  the  mail  goes  to  the  island  twice 
per  weetc,  and  small  excursion  steamers  occasionally  run  to  the  islaud 
in  pleasant  weather.  A  schooner  of  21  tons  also  goes  over  about  once 
in  two  weeks  to  get  the  fish  which  has  been  caught  and  siilted. 
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It  will  be  readily  seen  that  any  ezpenditore  upon  the  harbor  would 
benefit  the  anchorage  and  harbor  only  for  a  few  boats  no  Uirjcer  than 
ordinary  yawls.  The  bavidg  of  other  property  or  of  life  wonld  not  be 
sensibly  sheeted,  nor  wonld  rates  of  freight  or  insnrauce  be  in  any  way 
rednced; 

To  protect  the  anchorage  for  the  small  boats  wonld  require  a  breiUc* 
water  partly  across  the  sonthern  entrance  to  the  harbor,  and  its  expense 
wonld  vastly  exceed  any  probable  benefit  to  the  local  business. 
I  do  not  therefore  consider  the  harbor  worthy  of  improvement. 
Very  respectfully,  your  obedient  servant^ 

JABED  A.  Smith, 
Lieut  CoLy  Corps  of  Engineers. 

The  Chief  of  Enoineebs,  U.  S.  A. 


A  24* 

preliminary  examination  of  MEDOMAC  river.  MAINE. 

Unitbii)  States  Engineer  Office, 

Portlandj  Me.^  November  10, 1888. 

Sir  :  In  compliance  with  instructions  in  Department  letter  of  August 
28,  1888,  I  have  the  honor  to  submit  the  following  report  of  a  prelimi- 
nary examination  of  the  Medomac  River,  Maine; 

On  the  10th  of  October  last  I  visited  the  river  at  and  near  the  vil- 
lage of  Waldoborough,  Me.,  and  the  information  obtaiued  at  that  time 
forms  the  substance  of  this  report. 

The  village  of  Waldoborough  is  not  more  than  half  a  mile  distant 
from  the  line  of  the  Koox  and  Lincoln  Railroad,  which  connects  with 
the  Maine  Central  system  at  Bath  and  extends  to  Rockland.  The  river 
above  the  village  is  a  small  stream,  which  furnishes  a  considerable 
water-power  a  short  distance  above  tide- water,  to  which  the  navigation  Is 
limited.  The  mean  range  of  the  tide  ascertained  by  the  coast  survey 
is  10  feet.  In  this  connection  1  refer  to  Coast  Survey  chart  of  Dama- 
riscotta  and  Medomac  rivers,  Maine.  For  a  distance  of  1  mile  below 
the  hciul  of  tide-water  the  depth  in  the  channel  at  mean  low  water 
varies  from  2  feet  to  12  feet  The  depth  for  about  one-half  of  that  dis- 
tance does  not  exceed  3  feet. 

The  Coast  Survey  chart  does  not  indicate  any  rock,  but  from  Mr. 
John  O.  Weston,  a  licensed  pilot,  I  ascertained  that  a  rocky  reef  ex- 
tends across  the  channel  from  a  point  about  half  a  mile  below  the 
bridge. 

An  improvement,  to  have  any  practical  value,  should  have  not  less 
than  6  feet  of  depth  at  mean  low  water,  and  of  course  a  greater  depth 
would  be  better.  The  tidal  currents  are  too  small  to  enter  to  any  ex- 
tent as  a  factor  in  maintaining  a  channel,  and  it  does  not  seem  pit)ha- 
ble  that  the  stream  itself  will  have  sufficient  force  even  in  freshets  to 
maintain  permanently  a  dredged  channel  without  auxiliary  works. 

To  dredge  a  channel  75  feet  wide  and  5  feet  deep  would  require  the 
removal  of  about  45.000  cubic  yards  of  material,  and  for  the  same  width 
and  a  depth  of  6  feei,  about  75,000  cubic  yai  ds.  The  materia}  which  c^o 
be  dredged  would  probably  cost  about  .**5  cents  per  yard,  including  all 
contingent  expenses.  Any  ledge  of  rock  which  might  be  found  would 
cost  not  less  than  $10  per  cubic  yard. 
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Wheu  the  presence  of  rock  is  taken  into  consideration  it  will  be  seen 
that  the  smaller  depth  would  probably  cost  at  least  (25,000,  and  the 
greater  depth  might  cost  $40,000  or  more. 

It  is  my  opinion  that  the  general  commerce  or  business  of  the  country 
wonld  not  be  benefited  to  that  extent. 

The  business  of  Waldoborough  is  not  extensive,  and  with  the  excep- 
tion of  occasional  shipbuilding  it  does  very  little  to  enter  into  the  com- 
merce of  the  country  by  water  transportation  in  sailing  vessels. 

The  principal  industries  requiring  such  transportation  are — 

One  good  granite  quarry  for  paving-stones.  One  granite  and  marble 
yard. 

There  are  from  2,000  to  5,000  cords  of  wood'  sent  out  by  vessels  each 
year,  but  this  industry  will  gradually  decline. 

Of  the  general  business  of  the  place,  most  is  of  a  kind  to  use  railroads 
rather  than  Bailing  vessels,  and  the  place  has  not  sufficient  business  for 
a  steamer. 

It  is  stated  that  in  the  last  ten  years  about  thirty  vessels  of  500  to 
600  tons  measurement  have  been  built  at  Waldoborough.  I  saw  in  one 
ship  yard  the  hull  of  a  vessel  not  yet  completed,  which  is  stated  to  be 
the  largest  schooner  ever  built.  The  materials  entering  into  the  con- 
struction of  this  five-masted  schooner  have  probably  cost  at  least  $300 
more  for  freights  than  would  have  been  required  had  the  channel  been 
good.  But  such  a  vessel  is  exceptional,  and  when  another  of  any  kind 
may  be  built  is  uncertain. 

Three  small  vessels  ply  regularly  between  Waldoborough  and  Boston, 
but  the  present  depth  at  high  water  is  sufficient  for  their  real  necessity. 

About  1,200  tons  of  coal  are  annually  brought  into  the  i)lace;  with 
an  improved  channel  the  price  of  this  coal  would  probably  be  reduced 
at  least  25  cents  per  ton. 

Oonsidering  the  subject  from  all  the  points  which  I  have  been  able 
to  reach,  I  conclude  that  for  the  present  at  least  the  undoubted  ex- 
pense will  so  far  exceed  the  certainty  of  benefits  that  the  river  is  not 
worthy  of  improvement. 

Very  respectfully,  your  obedient  servant, 

Jared  a.  Smith, 
Lieut  OoL,  Corps  of  Engineers. 

The  Chief  of  Engineers,  XJ.  S.  A. 


A  25. 

preliminary  examination  of  hampton  river,  new  hampshire. 

United  States  Engineer  Office, 

PorUandy  Ifo.,  November  7, 1888. 

Sir  :  In  compliance  with  instructions  in  Department  letter  of  August 
28, 1888, 1  have  the  honor  to  submit  the  following  report  of  a  prelimi- 
nary examination  of  Hampton  Hiver,  New  Hampshire : 

On  the  5th  of  October  last  I  visited  the  Hampton  River  and  made 
such  examination  and  inquiry  as  the  case  seemed  to  require.  At  a 
point  about  a  mile  from  Hampton  Village  a  small  wharf  was  built  some 
years  ago,  but  its  use  has  been  limited  to  thelanding  of  a  few  small  boats 
navlgattog  the  creeks,  no  outside  vessels  having  visited  the  place  for 
about  nine  yeiars. 
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Prom  the  landing  mentioned  to  the  month  of  the  river  by  the  preaeat 
channel  is  approximately  3  miles,  and  it  is  about  one-half  a  mile  fiarther 
to  where  the  water  is  18  feet  deep  oatside  the  bar.  This  part  of  the  river 
is  in  reality  bnt  little  more  than  a  ^^salt  marsh  creek,"  in  which  the  Coast 
Snrvey  chart  indicates  a  low- water  depth  of  from  2  to  7  feet  The  chart 
mentioned  is,  however,  npon  so  small  a  scale  that  minute  details  can  not 
be  shown  npon  it.  From  the  Hampton  Landing  a  canal  about  one-thiid 
of  a  mile  in  length  was,  many  years  ago,  cnt  across  the  marsh  to  shorten 
and  improve  the  channel.  Below  the  canal  the  river  becomes  wide  at 
high  water,  and  one  part  indicated  on  chart  as  Hampton  Harbor  ib 
about  half  a  mile  wide  at  high  water.  At  the  mouth  the  river  is  about 
three-eighths  of  a  mile  wide  at  high  water,  but  the  low- water  width  is 
not  more  than  half  as  great 

No  exact  plans  nor  estimates  for  improving  the  river  can  be  given 
withoQt  a  survey  made  in  minute  detail,  with  observations  of  the  car- 
rents  and  the  material  composing  the  bed  and  banks  of  the  stream.  It 
may  be  assumed,  however,  thatau  extensive  system  of  jetties  and  wing- 
dams  would  be  required.  Over  at  least  half  the  distance  from  the  landing 
to  the  mouth  the  ordinary  scour  by  currents  would  not  be  suflBcient  to 
deepen  the  channel,  so  that  considerable  dredging  wocdd  be  necessary. 
The  jetties  at  the  mouth  of  the  river  alone  would  need  to  be  about  a 
mile  and  a  half  in  total  length. 

The  benefits  to  be  realized  would  be  very  small,  mainly  local,  and 
distributed  among  two  or  three  small  villages,  of  which  Hampton  is 
the  largest. 

The  manufactures  of  the  places  are  few  and  of  a  kind  to  depend 
mainly  upon  railroad  transportation,  which  is  at- hand.  The  same  may 
be  said  of  the  agricultural  productions  and  miscellaneous  industries. 
The  present  annual  consumption  of  coal  is  given  as  2,000  tons,  with  a 
yearly  increase  of  about  300  tons.  There  would  also  be  received  by 
water  perhaps  300,000  feet  of  lumber.  The  saving  of  freight  on  the 
coal  would  approximate  $1  per  ton  and  on  the  lumber  from  $1  to  $1.50 
per  1,000  feet 

Probably  some  marsh  hay  might  be  exported  as  well  as  a  few  miscel- 
laneous shipments.    The  benefits  to  be  expected  from  improving  the 
river  are  so  small  in  comparison  to  the  certainty  of  large  expense  that 
I  can  not  recommend  the  river  as  worthy  of  improYttvaent 
Very  respectfully,  your  obedient  servant, 

Jabed  a.  Smith, 
Lieut.  OoLj  Corps  of  Engineers. 

The  Chief  of  Engiiveebs,  U.  S.  A. 


1 


Aa6. 

PRELIMINARY  EXAMINATION  OF  HARRISSECKET  [  HABBASEEEETl  EIVESi 

MAINE. 

United  States  Engineer  Office, 

Pjortlandj  iff.,  January  4, 1889. 

Sir:  I  have  the  honor  to  submit  the  following  report  of  a  preliminaiy 
examination  of  the  Harrissecket  Biver,  Maine: 

In  compliance  with  instructions  from  the  Chief  of  Engineers  in  letters 
dated  August  28, 1888,  and  September  29, 1888, 1  visited  Freeporfi,  at 
the  head  of  tide-water  on  the  river,  and  made  an  examination  of  tbe 


APPENDIX   A — REPORT   OF   LIEUT.   COL.   SMITH.  551 

channel  over  the  portion  of  the  river  for  which  the  improvement  is  de- 
8iretl. 

The  time  chosen  for  the  examination  was  during  a  stage  of  low  water. 

In  July,  188],  a  survey  of  the  upper  part  of  the  river  was  made  un- 
der direction  of  Colonel  Thom,  and  his  report  appears  in  the  Report 
of  Chief  of  Engineers,  1882,  pages  530  to  532.  Part  of  the  information 
here  given  is  taken  from  Colonel  Thom*8*^report,  to  which  I  beg  leave  to 
refer. 

As  far  as  Freeport  Landing  the  river  is  in  reality  a  tidal  branch  of 
Casco  Bay.  From  Gasco  Bay  proper  to  Weston's  Point,  a  distance  of 
about  2  miles,  the  river  has  a  least  depth  of- 10  feet  at  mean  low  water. 
At  mean  high  water  the  lower  part  of  the  river,  therefore,  has  a  loast 
depth  of  19.4  feet,  which  is  ample  for  any  present  or  probable  reqtiire- 
meut^. 

From  Weston's  Point  to  Freeport  Landing,  a  distance  of  about  4,500 
feet,  the  channel  is  bordered  with  wide  flats,  which  are  uncovere<l  at 
low  water. 

Through  the  upper  half  of  the  distance  between  the  two  points  the 
bed  of  the  stream  is  above  the  low-water  level,  so  that  at  Freepoi  t 
Landing  the  mean  high-water  stage  gives  a  depth  of  only  about  7  fei^, 
the  mean  tide  being  9.4  feet. 

*  The  channel  suggested  in  Colonel  Thom's  report,  viz,  60  feet  wide  and 
12^  feet  deep  at  mean  low  water,  is  hardly  sufficient  in  depth  to  accom- 
modate the  class  of  vessels  which  now  carry  coal  and  heavy  freights  to 
best  advantage.  A  mean  high-water  depth  of  14  feet  would  be  much 
more  suitable  at  present,  and  even  with  that  depth  the  high  water 
during  a  low  run  of  tides  would  hardly  float  a  vessel  with  more  than  12 
feet  draught. 

It  is  very  doubtful  whether  such  a  channel  would  remain  permanently 
after  being  once  dredged,  unless  some  works  were  constructeil  to  con- 
centrate the  greater  part  of  the  currents  within  the  channel  limits.  No 
definite  plans  for  such  works  have  yet  l>een  made,  so  that  an  exact  es- 
timate of  cost  can  not  be  given. 

A  rough  estimate  of  ex|>ense  may  be  made  by  assuming  that  the  cost 
of  necessary  wing-dams  or  similar  works  would  be  equal  to  that  of 
dredging,  as  follows,  say: 

65,000  cnbic  yards  ^b«dgiiig  at  25  cents $16,250 

Wing-dams,  etc.,  same  cost 16,250 

Contingent  expenses 3,500 

Total 36,000 

I  have  DO  doubt  that  this  would  cover  the  cost  of  all  work  required. 

Whether  the  expense  would  be  ftilly  justified  by  the  certain  and  prob- 
able benefits  is  a  question  not  easy  to  determine. 

The  following  are  the  points  in  its  favor,  so  far  as  I  have  been  able 
to  reach  them :  During  the  past  season  2,000  tons  of  coal  have  been  laid 
in  for  use  at  Freeport  at  a  cost  of  at  least  II  per  ton  more  than  the 
same  would  have  cost  had  fireights  been  practicable  by  water.  The 
consumption  of  coal  is  increasing  annually  at  present  prices,  because  of 
the  scarcity  of  wood  for  fuel. 

A  stone  quarry  which  I  visited  near  the  Freeport  Landing  contains  a 
very  superior  quality  of  granite  for  building,  paving,  or  monumental 
use.  This  granite  has  no  superior  for  any  of  the  purposes  named,  and 
the  quarry  is  already  in  a  fine  condition  to  supply  a  large  demand. 
Lavge  i]pmb0r8  of  handseme  paving  stones  lay  in  the  quarry  ready  for 
shipment.    The  granite  is  also  cut  into  haudsomi^  blocks  and  shafts. 
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and  it  not  only  receives,  bat  retains  a  very  high  polish.  This  stone  is 
now  shipped  to  many  points  in  the  West,  where  the  only  competition  is 
by  railroad  freights,  bat  it  can  not  be  taken  to  any  of  oar  seaport  cities 
becaase  it  has  no  outlet  by  water  and  can  not  compete  with  other  places 
which  are  more  favored. 

The  proprietor  of  the  qaarry  and  stone  works  informed  me  that  he 
coald  at  once  fill  orders  for  300,000  paving-stones  if  he  coold  obtain 
fireights  by  water,  and  this  woald  be  a  low  estimate  for  the  annnal  ship- 
ments. 

The  same  principle  woald  obtain  in  shipping  stone  for  other  parposes. 

A  fine  qaality  of  bricks  is  now  made  at  Freeport,  amoanting  to 
700,000  annaally.  The  quantity  is  now  limited  to  local  demands,  owing 
to  impossibility  of  shipping  them  at  rates  which  enable  the  manofiact- 
arer  to  deliver  them  at  distant  points.  There  seems  to  be  reason  to 
believe  that  this  industry  would  be  largely  increased  by  improving  the 
channel  so  that  vessels  of  good  size  can  reach  the  landing  at  Freeport 

In  the  past  few  years  Freeport  has  developed  into  an  active  business 
place ;  a  large  shoe  factory  and  steam  mills  for  grain  and  lumber  have 
been  put  in  active  operation,  in  addition  to  the  stone  and  bricks  already 
mentioned. 

A  daily  steamer  now  runs  fix>m  Portland  to  a  point  about  2}  miles 
from  Freeport,  but  goes  no  farther,  owing  to  lack  of  wator  at  low  stages 
of  the  tide.  With  an  improved  channel  the  steamer  would  run  to  Free- 
port  regularly. 

These  points  seem  to  me  sufficient  to  make  the  river  worthy  of  im- 
provement. 

Before  completing  any  plan  of  improvement  it  would  be  well  to  sup- 
plement the  maps  heretofore  made  by  a  few  additional  soundings  in 
the  channel  and  also  over  the  flats  where  auxiliary  works  would  be  re- 
quired.   The  expense  of  this  survey  is  estimated  at  1300. 

It  may  be  proper  to  mention  that  the  spelling  of  the  name  as  found 
in  local  records  and  in  the  annual  register  of  Maine  is  ^<  Harraseekef 
Very  respectfcilly,  your  obedient  servant, 

Jared  a.  Smith, 
Lieut  Coh  Carps  of  Engineers. 

The  Chief  of  Engineers,  XJ.  S.  A.  ^^^ 


APPBNDIX  B. 


IMPROVEMENT  OF  RIVERS  AND  HARBORS  IN  MASSACHUSETTS. 


BEPOBT  OF  LIEUTENANT-COLONEL  S.  M:  MANSFIELD,  CORPS  OF  EN- 
GINEERS, OFFICER  IN  CHARGE,  FOR  THE  FISCAL  TEAR  ENDING 
JUNE  30,  1889,   WITH  OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 


IMPROVEMENTS. 


1.  Newbaryport  Harbor,  Massaohosetts. 

2.  Merrimao  River,  Massaohasetts. 

3.  Powow  River,  Biassachasetto. 

4.  Ipswich  River.  Massachaseits. 

6.  Harbor  of  Refoge,  Sandy  Bay,  Cape 
Add,  Massachosetta 

6.  Gloaeeister  Harbor,  Massachasetts. 

7.  Manchester  Harbor,  Massachosettd. 

8.  Lynn  Harbor,  Massachusetts. 

9.  Winthrop  Harbor,  Massaohnsetts. 


10.  Boston  Harbor,  Massachusetts. 

11.  Hingham  Harbor,  Massachusetts. 

12.  Scitnate  Harbor,  Massaohuttetts. 

13.  Plymouth  Harbor,  Massachusetts.   ^ 

14.  Wellfleet  Harbor,  Massachusetts. 

15.  Provincetown  Harbor,  Massachusetts. 

16.  Removal  of  sunken  vessels  or  craft 

obstructing  or  endangering  navi- 
gation. 


EXAMINATIONS. 


17.  Maiden  River,  Massachusetts,  as  to 

straightening,  widening,  and  deep- 
ening the  channel. 

18.  Cohasset  Harbor,  Massachusetts. 


19.  Ooose  Point  Channel,  Plymouth  Har- 

bor, Massachusetts,  to  public  wharf 
at  Kingston. 

20.  Wier  River,  Massachusetts. 

21.  Staffe  Harbor  at   Chatham,   Massa- 

chusetts. 


HARBOR  LINES. 
22;  Establishment  of  Harbor  lines  at  Boston  Harbor,  Massachusetts. 


United  States  Engineer  Office, 

Bostofij  Mass.y  July  8, 1889. 

Oeneral  :  I  have  the  honor  to  transmit  herewith  annaal  reports  for 
the  works  of  river  and  harbor  improvements  in  my  charge  for  the  fiscal 
year  ending  Jane  30, 1889. 

I  relieved  Lieut.  Col.  G.  L.  Gillespie,  Corps  of  Engineers,  U.  8.  Army, 
of  the  charge  of  these  works  on  December  20,  1888,  in  accordance  with 
Special  Order,  No.  269,  Headquarters  of  the  Army,  Adjutant-General's 
Office,  November  17, 1888. 

Very  respectfully,  your  obedient  servant, 

S.  M.  Mansfield, 
lAeut  Col.  of  Engineers, 

The  Chief  of  Engineers^  U.  S.  A. 
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Bx. 

IMPROVEMENT  OF  HARBOR  AT  NEWBURYPORT,  MASSACHt^ETTS. 

Newbaryport  is  sitaated  on  the  south  bank,  2^  miles,  approximately, 
from  the  moath  of  the  Merrimac  Biver.    The  river  empties  into  the  At 
lantic  Ocean  midway  between  Cape  Ann  and  Portsmoath,  or  aboat  30 
miles  a  little  east  of  north  from  Boston  in  a  direct  line. 

The  outlet  of  the  rirer  between  Plum  Island  and  Salisbury  Point  is 
1,000  feet  wide  and  30  feet  deep  at  mean  low  water.  '  At  a  distance  of 
nearly  a  mile  outside  lies  a  sandy  bar,  thrown  np  by  wave  action, 
through  which,  previous  to  the  improvement,  a  channel,  variable  in 
position,  direction,  and  depth,  was  maintained  by  the  current  of  tbe 
river,  increased  by  tbe  tidal  prism  in  a  large  interior  basin  due  t4>  a 
range  of  tides  equaling  7^  feet.  For  I,(  00  feet  outward  fh>m  the  gorge 
towards  tbe  crest  of  tbe  bar  the  current  was  able  to  maintain  a  chan 
ncl  of  navigable  width  and  18  feet  deep  at  mean  low  water,  and  for  a 
further  distance  of  1,600  feet  a  channel  1-5  feet  deep.  From  the  18- foot 
contour  on  the  inside  to  the  same  on  the  outside  the  distance  was  4,000, 
feet,  and  between  the  12  foot  contours  the  distance  was  3,000  feet. 

The  depth  on  the  crest  of  the  I  ar  was  generally  less  than  7  feet  at 
mean  low  water. 

The  object  of  the  improvement  is  to  create  through  the  outer  bar  a 
channel  1,000  feet  wide  and  at  least  17  feet  deep  at  mean  low  water,  so 
that  vessels  may  cross  the  bar  and  find  a  hnrbor,  at  any  stage  of  the 
tide,  with  as  great  draught  as  can  reach  Newburyport  by  the  river  at 
high  tide. 

The  project  submitted  September  16, 1880,  proposed  two  converging 
rubble-stone  jetties,  tbeir  outer  ends  parallel  for  1,000  feet,  and  about 
the  same  distance  apart,  and  the  protection  of  the  beach  in  their  vicinity. 

This  was  modified  in  1882  so  a^  to  provide  for  the  partial  closing  of 
Plum  Island  Basin  with  a  timber  dike  about  800  feet  long  and  5^  feet 
above  mean  low  water. 

The  direction  of  the  south  jetty  and  the  character  of  the  shore  pro- 
tection were  modified  in  1883.  The  north  jetty  from  Salisbury  Beach 
is  to  be  4,<K)0  feet  long,  approximately,  and  the  south  jetty  from  Plum 
Island  is  to  be  2,400  leet  long,  approximately.  Both  are  15  feet  wide 
on  top,  which  is  in  a  plane  12  ieet  above  mean  low  water.  The  two 
jetties  have  slopes  of  1  on  2  on  the  sea  side,  and  of  1  on  1  on  the  harbor 
side. 

A  map  showing  the  location  of  the  jetties  is  published  in  tho  Annaal 
Report  of  the  Chief  of  Engineers  for  1885.  Their  form  and  dimensions 
are  shown  in  the  Bepbrt  for  1881.  The  lo(*ation  and  details  of  constroc- 
tion  of  the  dike  are  given  in  the  Report  for  1883.  The  estimated  cost 
of  the  improvement  was  $375,000. 

The  total  appropriations  for  this  work  to  date  have  been  $232,500. 
The  amount  expended  to  June  30,  18^,  was  $207,498.27. 

On  June  30, 1888,  the  condition  of  the  improvement  was  as  follows: 
The  north  jetty  had  been  completed  for  a  length  of  1,930  feet,  and  in 
addition  745  feet  were  partly  completed;  the  south  jetty  had  been 
completed  1,077  feet,  and  partly  completed  for  an  additional  distance  ol 
223  feet,  and  its  shore  end  strengthened  by  a  durable  sand  catch. 

The  dike  way  completed  as  far  as  was  prndent  at  that  time  for  its 
safety.  It  was  817  feet  long  and  5^  feet  high  above  meao  low  water, 
except  that  near  its  center  a  weir  was  left  150  feet  long  an(I  2  feet  oeep 
at  mean  low  water. 
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The  channe]  tbroagb  the  bar  was  at  least  200  feet  wide  and  10.7  feet 
at  mean  low  water.. 

On  August  24, 1888,  a  project  was  submitted  for  the  expenditure  of 
$25,000  made  available  for  this  improvement  by  the  river  and  harbor 
act  of  August  11, 1888.  This  project  proposed  to  extend  the  full  sec- 
tion of  the  north  jetty  300  feet,  approximately,  and  to  refill  the  sand 
catch  in  rear  of  the  south  jetty  with  brush  and  stone.  This  project 
was  approved  September  7, 1888. 

Specifications  and  advertisement  were  prepared  and  issued  for  the 
proposed  jetty  extension,  and  the  bids  received  were  opened  October 
31,  1888.    A  copy  of  the  proposals  will  be  found  in  the  annexed  tiible. 

On  I^ovember  20, 1888,  a  contract  was  entered  into  with  the  Rock- 
port  and  Pigeon  Hill  Granite  companies  for  the  delivery,  in  place  in  the 
north  jetty,  of  10,000  tons,  more  or  less,  of  rubble-stone,  at  $1.97  per 
ton  of  2,000  pounds.    This  contract  expires  December  31, 1889. 

Operations  under  this  contract  were  commenced  during  the  latter 
part  of  January,  1889,  but  unfavorable  weather  prevented  any  material 
progress  until  early  in  May,  1889,  after  which  the  progress  of  the  work 
was  fes^atisfactory,  and  to  the  close  of  the  year  ending  June  30, 1889, 5,185 
*  tons  had  been  deposited,  thus  extending  the  full  section  of  the  north 
jetty  150  feet,  approximately. 

At  the  date  of  this  report  the  condition  of  the  south  jetty,  the  sand 
catch,  and  the  dike  across  Plum  Island  Basin  remains  the  same  as  on 
June  30, 1888. 

A  survey  of  the  bar  and  mouth  of  the  river  was  made  in  June,  1889; 
the  notes  have  been  plotted,  and  show  that  the  channel,  inside  of  the 
outer  ends  of  the  jetties,  has  moved  slightly  northward,  with  no  mate- 
rial change  in  its  width  and  depth. 

Outside  of  the  ends  of  the  jetties  the  chann^^l  has  straightened,  moved 
to  the  southward,  and  between  the  9  foot  contours  has  decreased  in 
width  from  750  feet  in  1888  to  an  average  of  about  500  feet  in  1889. 
The  depth  of  water  on  the  crest  of  the  bar  has  lessened  since  1888  to  9.2 
feet.  This  narrowing  of  the  channel  and  decrease  in  depth  is  due  to  the 
character  of  the  spring  freshet.  From  notes  furnished  by  Mr.  Hiram 
F.  Mills,  engineer  of  the  Essex  Company  at  Lawrence,  Mass.,  it  is 
known  that  in  1888,  during  the  months  of  March,  April,  and  May,  22,588 
cubic  feet  per  second  of  water  passed  the  dam  at  Lawrence ;  in  1883,  a 
**diy  "  year,  for  the  same  period,  10,461  cubic  feet  passed  5  in  1889  the 
discharge  was  11,588  cubic  feet  per  second. 

To  complete  the  improvement  an  appropriation  of  $142,500  will  be 
required,  all  of  which  could  be  expended  to  advantage  during  the  fiscal 
year  ending  June  30^  1891,  in  the  extension  of  both  jetties  to  their  full 
projected  lengths. 

The  advantages  to  be  derived  from  the  completion  of  the  project  are 
the  deepening  and  widening  of  the  channel  across  the  bar,  thereby  af- 
fording a  harbor  of  refuge  on  the  inside  of  Salisbury  Beach,  and  giving 
easy  access  at  high  tide  to  the  wharves  at  Newburyport  for  vessels 
drawing  17  feet,  approximately. 

This  work  is  located  in  the  ooUeotion  district  of  Newburyport,  Mass.,  of  which 
Newburyport  is  the  port  of  entry.  The  nearest  light- hoase  is  on  Flam  Island,  at  the 
sntiance  of  the  harbor. 

The  accompanying  commercial  statistics  for  the  fiscal  year  ending 
Jane  30, 1889,  have  been  furnished  by  the  collector  of  customs  for  New- 
burypo^  Mass. 


556        BEPOKT  OF  THE  CHIEF  OF  ENGINEERS,  U.  8.  ABMT. 

Money  statement 

July  1,  1888,  amoant  available tL73 

Amount  appropriated  by  act  of  August  11,  1888 25.000.00 

25,00Lri 
July  1,  1889,  amount  expended  dnriug  fiscal  year,  exdnsiye  of         » 

lUbiUties  outstanding  J aly  1,  1888 $3,946. 6d 

July  1,  1889,  outstanding  liabilities 7,847.11 

July  1, 1889,  amount  covered  by  existing  contracts 9, 485. 55 

21,279.31 

July  I,  1889,  balance  available 3.722.39 

r.  completion  < 
peudedinfisci 
Qpiiance  witn  requirements 
I     harbor  acts  of  1866  and  1867. 


Jhstraot  of  proposals  for  the  delivery  of  rubhle-sione  for  exteneiom  of  Nor^  Jetty  «l  oi- 
tranoe  of  Newhwryport  Harbor,  Mauaeikusette,  opeied  October  31, 1888,  by  JAemt,  CoL 
G.  L,  Gillespie,  Corps  of  Engineers, 


Ko. 


2 
8 

4 
6 
« 


Kames  of  bidden. 


Bookport  Granite  Compsny,  bv  Chmrles  S.  Bogers,  trearaier,  and  Pigeon  HUl 

Granite  Company,  by  Frsnk  Soripture,  treMoier 

Edwin  Canney 

Charles  H.  Edwards 

Gcorjce  WiUet  Andrews 

Thomas  A.  Rowe 

Cape  Ann  Granite  Company,  by  Jonas  H.  French,  prMident 


Price  bid  ibr 

mbhle-atone 

per  ton  of 

2,000  poonda. 


$L»7 

\.m 

2.  IT 
2.S7 
111 


*Loweot  bid. 

Contract  awarded  to  tbe  Rockport  and  Pigeon  HiU  Granite  companies,  with  tiie 
approval  of  the  Chief  of  Engineers. 


COMUERCIAL  STATISTICS. 


Shipping. 


Foreign . . 
Domeetio 


No. 

28 

846 


Ibiu. 
2,768 
iM»675 


No. 


8.178 


Amount  of  reYonaeo<Aeoted $3;  410. 60 

Tons  of  coal  Imported 4,787 

Yalne  of  lomber  imported $8,602.00 


Yalae  of  Inmber  exported $1,687.M 

Valne of  merchandise  Imported l,668iM 

Yalne  of  merchandise  exported 4Ufii 


The  vessels  freqnenting  the  port  are  steamers  and  schooners,  from  9  to  14  feet  dranght 
In  addition  to  the  foreign  coal,  there  has  been  received  by  coastwise  arrivals  aboot 
175,000  tons. 


Ba. 

IMPROVEMENT  OF  MERRIMAC  BIVEB,  MASSACHUSETTS. 

The  moath  of  the  Merrimac  Biver  is  15  miles  northwest  fix>m  Gape 
Ann,  Mass.  Tide- water  extends  np  it  a  distance  of  19  miles,  or  to  the 
foot  of  the  "  Upper  Falls,"  IJ  miles  above  Haverhill,  Mas^.  , 

Seven  incorporated  cities  and  the  largest  mills  in  l^^w  England  are 
directly  interested  in  its  improvement.    Before  improvement  the  ohan* 
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nel  was  narrow  and  crooked  and  mnch  obstrncted  by  ledges,  bowlders, 
and  sboals.  At  mean  low  water  vessels  drawing  not  to  exceed  7  feet 
could  enter  tbe  river  and  proceed  to  Soatb  Amesbary,  9  miles  from  the 
month.  The  sea  bar  at  the  mouth  of  the  river  has  been  improved  under 
specific  appropriations  for  improvement  of  Newbaryport  Harbor,  while 
many  sunken  rocks  and  wrecks  of  piers  and  vessels  lying  inside  the  bar 
have  been  removed  by  general  appropriations  for  the  improvement  of 
the  river. 

The  object  of  the  Merrimac  Biver  improvement  is  to  straighten,  widen, 
and  deepen  the  natural  channel  from  the  bar  to  the  head  of  tide  water 
at  the  upper  falls  of  a  group  known  as  Mitchell's  Falls. 

The  rise  or  fall  of  the  tide  at  the  mouth  is  7.7  feet ;  at  Haverhill  Bridge, 
bridge,  4  feet. 

No  plan  of  the  river  above  Newburyport  has  been  published  in  the 
reports  of  the  Chief  of  Engineers. 

The  project  originally  adopted  in  1870  proposed  to  remove  obstruc- 
tions fh>m  the  Upper  and  Lower  Mitchell's  Falls,  and  to  remove  the 
Gangway  Bock  and  the  "Boilers"  in  Newburyport  Harbor.  The  cost 
was  estimated  to  be  $69,025.  This  project  was  modified  in  1874  so  as  to 
include  the  removal  of  rocks  in  and  near  the  draw  of  the  bridge  at  Deer 
Island,  2  miles  above  Newburyport,  and  Bock's  Bridge  and  at  Little 
Currier's  Shoal,  East  Haverhill,  so  that  the  chaonel  should  have  the  fol- 
lowing depths  at  ordinary  high  water  stages  of  the  river:  From  the 
mouth  to  Deer  Island  Bridge  ( 5miles ),  l^  feet;  from  Deer  Island  Bridge 
to  Haverhill  Bridge  ( 12^  miles ).  12ieet ;  thence  to  the  foot  of  Mitchell's 
Falls,  Hazeltine  Bapids  ( 1^  miles),  10  feet;  through  Mitchell's  Falls  to 
the  head  of  the  Upper  Falls  (2^  miles ),  not  less  than  4^  feet,  when  the 
mill-water  at  Lawrence  is  running. 

This  revised  project  was  estimated  to  cost  8147,000. 

The  total  appropriations  to  date  have  been  $175,500. 

The  total  expenditures  to  June  30,  188 S  were  1170,498.43. 

The  excess  of  expenditures  over  the  estimate  is  due  to  the  removal 
of  rocks  and  other  obstructions  that  were^  unknown  and  removal  not 
contemplated  when  the  estimate  was  ma(ie,  and  by  the  expense  of 
necessary  surveys  and  examinations  not  provided  for  in  the  estimate. 

The  condition  of  the  improvement  on  June  30, 1888,  was  as  follows : 
The  modified  project  of  1874 *was  completed  with  the  exception  of  the 
removal  of  the  ^^  Boilers,"  upon  which  no  work  had  been  done. 

During  the  year  ending  June  30«  1889,  no  active  operations  have  been 
in  progress. 

Tbe  balance  available  July  1, 1888  ($1.57),  was  expended  for  office  ex- 
penses. 

The  project  as  modified  in  1874,  has  been  completed  with  the  excep- 
tion of  the  removal  ot  the  ^^  Boilers,"  but  from  1883-'86  additional  im- 
provements were  recommended  as  follows : 

For  that  part  of  the  riyer  below  head  of  MitchelFs  Falls — 

1.  To  remove  soDken  rocks  and  shoals  from  Mitchell's  Falls |1, 500 

2.  To  remove  the  Boilers  to  a  depth  of  5  feet  at  mean  low  water,  350  onbio 
yards,  at  125 8,750 

ContingeDoies 1,250 

Total 11.500 

To  extend  the  improvement  so  thac  tbe  same  depth  of  water  as  is  now 
obtained  through  Mitchell's  Falls  can  be  carried  to  Lawrence  (a  dis- 
tance of  d  miles  fpom  the'l^ead  of  the  falls)  was  in  1882  estimated  to 
cost  for  dredging  through  Oages'  Shoal  and  Andover  Bar,  and  remov- 
ing bowlders  and  ledges,  $11|000. 
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The  improved  channel  is  in  good  order. 

This  work  is  located  id  the  collection  district  of  Newbnryport,  BImb.,  of  which 
Newbnryport  is  the  nearest  port  of  entry.  The  nearest  light-hooses  are  the  Plam 
Island  Lights  and  the  Newbnrybort  Upper  Harbor  Lights.  CommereialstatuiticB  are 
included  in  statement  for  Newburyport  Harbor. 

Money  statement 

Jnly  1, 1888,  amount  available $L57 

July  1,  1889,  amount  expended  daring  fiscal  year,  excluslTe  of  liabilities 

outstanding  July  1,  1888 1.57 


1 


Amount  (estimated^  required  for  completion  of  existing  project 2^  500. 00 

Submitted  in  compliance  with  requirements  of  seetions  2  of  river  and 
harbor  acts  of  1866  and  1867. 


B3. 

IMPROVEMENT  OF  POWOW  RIVER.  MASSACHUSETTS. 

Powow  Biver  is  a  tributary  of  the  Merrimac  Biver,  which  it  enters 
from  the  north,  about  3^  miles  above  Newbnirport.  The  tide  enters 
the  river  a  distance  of  aoont  9,600  feet,  following  the  channel,  or  to  a 
dam  just  above  the  town  of  Amesbury,  Mass.  l%e  present  channel  is 
narrow,  exceedingly  crooked,  and  is  not  navigable  at  low  water.  The 
mean  range  of  the  tide  at  the  mouth  of  the  river  is  6.7  feet. 

The  general  project  for  the  improvement  of  this  river  was  proposed 
January  24, 1885.  It  was  based  on  the  survey  provided  for  in  the  river 
and  harbor  act  of  July  5, 1884.  This  project  proposed  to  make  a  chan- 
nel 9,600  feet  long,  60  feet  wide  on  the  bottom,  and  12  feet  deep  at  mean 
^i^^  water,  at  an  estimated  cost  of  (77,000. 

But  one  appropriation  has  been  made  for  this  improvement,  viz,  that 
by  the  river  and  harbor  act  of  August  11, 1888,  which  appropriates 
$3,000  for  dredging:  ^^Fravuledj  That  this  sum  shall  not  he  expended 
until  the  towns  of  Amesbury  and  Salisbury,  or  either  of  them,  shall 
have  caused  such  a  draw  to  be  placed  in  the  present  bridge  over  said 
river  as  may  be  approved  by  the  Secretary  of  War.'' 

On  August  25,  1888,  the  selectmen  of  the  towns  of  Amesbury  and 
Salisbury  were  notified  of  the  requirements  of  the  act,  and  asked  what 
action  their  respective  towns  would  take  in  the  matter. 

On  September  5, 1888,  the  selectmen  of  Salisbury  stated  that  ^no 
part  of  the  Powow  Biver  is  now  within  the  limits  of  the  town  of  Salis- 
bury.'' 

The  selectmen  of  Amesbury  submitted  the  matter  at  the  town-meet- 
ing March  23, 1889,  and  the  town  referred  it  to  the  selectmen  and  road 
commissioners  as  a  joint  body. 

The  selectmen  instructed  the  Berlin  Iron  Bridge  Company,  of  Berlin, 
Conn.,  to  prepare  plans  for  a  new  bridge  with  a  draw  opening  36  feet 
in  the  clear. 

On  March  28, 1889,  the  Berlin  Iron  Bridge  Company  addressed  a  let- 
ter to  the  Secretary  of  War  inclosing  a  plan  of  the  proposed  bridge 
for  approval.  This  plan  was  approved  by  the  Secretary  of  War  April 
10, 1889,  and  on  April  15, 1889,"  the  town  authorities  were  notified  of 
this  action. 

No  action  has  yet  been  taken  by  the  joint  commission  which  has  the 
building  of  the  bridge  in  charge. 
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To  complete  the  improvement  will  reqaire  an  appropriation  of  $74,000. 
Of  this  amount  130,000  coald  be  expended  to  advantage  daring  the  fiscal 
year  ending  June  30, 1891,  if  the  bridge  at  the  month  of  the  river  shall 

have  been  rebuilt  in  accordance  with  the  approved  plans. 

• 

This  work  is  located  iD  the  collection  district  of  Newburyport,  Mass.,  of  which 
Newbnryport  is  the  nearest  port  of  entry.  The  nearest  light-houses  are  the  Newbory- 
port  Upper  Harbor  Lights. 

Commercial  statistics  are  included  in  statement  for  Newburyport 
Harbor. 

Money  statement 

Amount  appropriated  by  act  of  Angnst  11,  1888 $3,000.00 

July  1, 1889,  balance  ayailable 3,000.00 

(Amount  (estimated)  required  for  completion  of  existing  project 74, 000. 00 

Amount  tbatcan  be  profitably  expended  i  n  fiscal  year  ending  J  une  30, 1891  30, 000. 00 
Submitted  in  compliance'  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


B4. 

IMPROVEMENT  OF  IPSWICH  RIVER,  MASSACHUSETTS. 

Ipswich  Biver  empties  into  Plum  Island  Sound,  9  miles  south  of  New- 
bnryport^ Mass.,  and  -at  the  same  distance  west  of  Gape  Ann.  The  head 
of  navigation  is  3  miles  above  the  mouth. 

The  entrance  of  Plum  Island  Sound  is  2  miles  east  of  the  mouth  of 
the  river.  Six  feet  depth  at  mean  low  water  can  be  carried  over  the 
bar  at  the  entrance  to  the  sound,  and  between  the  bar  and  the  mouth 
of  the  river  there  is  a  good  anchorage,  with  from  3  to  5  fathoms  of 
water. 

Before  improvement  the  channel  of  the  river  from  its  mouth  to  ^^  Bar- 
ras  Turn,"  a  distance  of  2  miles,  was  at  least  60  feet  wide  and  4  feet 
deep  at  mean  low  water.  From  **  Barras  Turn'*  to  the  town  wharves, 
a  distance  of  1  mile,  the  channel  was  narrow  and  crooked,  and  had  at 
some  places  but  1^  feet  depth  at  mean  low  water.  The  mean  rise  or 
fall  of  the  tide  is  8.4  feet. 

The  original  project  for  improvement  was  submitted  December  6, 
1875.  It  proposed  a  channel  60  f&et  wide  and  4  feet  deep,  mean  low 
water,  from  ^*  Barras  Tuni "  to  the  town  wharves,  at  an  estimated  cost 
of  $25,000. 

On  November  5,  1883,  the  original  project  was  divided  into  three  par- 
tial projects : 

1.  The  removal  of  the  ledges  at  Heard's  Point,  and  opposite  Nabby's 
Point,  to  a  depth  of  2  feet  at  mean  low  water,  to  open  a  navigable  chan- 
nel of  that  depth,  at  a  cost  of  (15,900. 

2.  To  dredge  the  shoals  at  ** Labor  in  Vain  "  and  "  The  Shoals,''  so  as 
to  open  a  channel  4  feet  deep  at  mean  low  water  and  60  feet  wide,  at 
a  cost  of  $2,200. 

3.  To  straighten  the  channel  by  making  a  cut  across  ^^  Barras  Turn," 
and  to  build  a  jetty  to  close  the  old  channel,  at  a  cost  of  $6,900. 

In  the  Annual  Beport  of  1887  it  was  recommended  that  tbe  general 
project  be  modified  by  limiting  the  present  improvement  to  opening  a 
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channel  GO  feet  wide  and  4  feet  deep  through  ^^  The  Shoals"  and  ''  La- 
bor in  Vain,"  and  extending  it  to  the  *^  Deep  Hole  "  opposite  the  town 
wharves. 

A  chart  showing  this  limited  project  was  published  in  the  Report  of 
the  Chief  of  Engineers  for  1887. 

The  amount  which  has  been  appropriated  for  this  improvement  to 
date  is : 

By  tb©  act  of  AugUBt  6, 1886 I^SOO 

By  the  act  of  August  11, 1838 2,500 

Total *.    5,000 

The  amount  expended  to  June  30, 1888,  was  $2,500,  and  a  channd 
had  been  dredged  4  feet  deep  at  mean  low  water,  60  feet  wide  at  ^^Labor 
in  Vain,''  and  40  feet  wide  at  "The  Shoals.^ 

During  the  fiscal  year  ending  June  30, 1889,  the  operations  for  the 
improvement  of  this  river  were  as  follows :  A  project  was  submitted 
on  Angu8t'24, 1888,  for  the  expenditure  of  the  amount  made  available 
by  the  act  of  August  11, 1888.  This  project  was  to  dredge  about  6,000 
yards  from  "  The  Shoals''  and  the  cut  connecting  with  the  "Deep  Hole" 
opposite  the  town  wharves,  thus  completing  the  present  partial  projects 
This  project  was  approved  by  the  Chief  of  Engineers  on  September  6, 
1888. 

Sealed  proposals  for  this  work  were  invited  by  public  advertisement 
according  to  law,  under  date  of  September  24,  1888. 

But  one  bid  was  received  and  opened  November  1, 1888;  it  was  con- 
sidered excessive,  and  was  rejected.  A  copy  of  the  proposal  received 
will  be  found  in  the  annexed  table. 

No  other  operations  were  in  progress  during  the  year  ending  June  30, 
1889,  and 'the  improvement  remains  in  the  same  condition  as  on  June 
30, 1888. 

It  is  believed  that  the  funds  available  are  sufficient  to  complete  the 
present  partial  project,  and  that  more  satisfactory  proposals  will  be 
offered  later  in  the  season  when  some  of  the  smaller  dredging  plants 
are  unoccupied.  The  work  will  be  re-advertised  before  the  close  oi  the 
working  season. 

To  complete  the  original  project  would  require  an  appropriation  of 
$20,000,  but  the  present  proposed  partial  project,  it  is  believed,  will 
fully  meet  all  the  reasonable  demands  of  the  present  commerce  of  the 
river. 

Ipswich  Riyer  is  in  the  collection  district  of  Newbnryport,  Mass.  The  nearest  light- 
hoase  is  the  Ipswich  Light,  on  Castle  Neck,  about  1^  miles  southeast  from  the  month 
of  the  river. 

Commercial  statistics  are  included  in  Newbnryport  Harbor. 

Money  statement 

Amount  appropriated  by  act  of  August  11, 1888 |2,500.00 

Jnly  1, 1889,  amount  expended  during  fiscal  year,  exclusive  of  UabiUties 
outstanding  July  1, 1888 32.08 

July  1,1889,  balance  available.: 2,467.92 


1 


Amount  (estimated)  required  for  completion  of  existing  project 20, 000, 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 
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Abftract  of  propo$aU  for  dredging  in  Ipswich  RivcTf  MtuaaehusetU,  opened  November  1, 

1888,  by  Lieut.  Col.  &.  L.  Gilleepie,  Corpa  of  Engineere. 


No. 

Name  of  bidder. 

Price  bid  for 

dredidnir,  per 

cubic  jftrd, 

soow  tnolntiTe. 

Price  bid  for 
removal  of 

bowldeiB,  per 
cnbLo  yard. 

Remarks. 

1 

ThomM  Symonde. . .  < 

$1.25 
.40 

$15.00 

0^  bid  received,  dredging  above 
Heard's  Point. 

Dredging  below  Heard's  Point.  Bowl- 
ders weighing  over  2  tons. 

• 

Bid  was  rejected,  with  the  approval  of  the  Chief  of  Eogineers. 


HARBOR  OF  REFUGE,  SANDY  BAY,  CAPE  ANN,  MASSACHUSETTS. 

Sandy  Bay  is  situated  at  the  northeastern  extremity  of  the  promon- 
tory of  Gape  Ann,  which  forms  the  northern  limit  of  Massachusetts 
Bay.  The  shore  lines  of  the  bay  form  a  little  less  than  a  right  angle, 
and  their  directions  are  nearly  north  and  south  and  east  and  west  The 
rocky  island  of  Str^itsmouth  forms  the  eastern  extremity  of  one  shore 
line,  and  the  steep  headland  of  Andrew's  Point  the  northern  end  of  the 
other.  Following  the  line  of  the  proposed  breakwater,  the  bay  is  2f 
miles  wider,  and  it  has  a  depth  of  2  miles,  approximately. 

The  bay  on  the  land  side  is  perfectly  protected  by  steep,  high  hills, 
but  it  fronts  the  northeast,  and  is  open  to  the  full  force  of  the  violent 
northerly  and  easterly  gales  of  this  coast. 

The  great  seas  of  the  ocean  are  broken,  however,  in  a  degree  by  the 
sunken  rocky  ledges  called  Avery's  Jjedge,  the  Dry  and  Little  Salvages, 
the  Flat  Ground,  and  Abner's  Ledge,  which  are  directly  at  the  mouth 
of  the  bay.  Inside  these  entrance  ledges  the  bay  is  entirely  unob- 
structed, and  has  an  average  depth  of  50  feet  at  mean  low  water. 

A  plan  of  the  bay  showing  the  proposed  breakwater  was  published 
in  the  Annual  Report  of  the  Chief  of  Engineers  for  1886,  page  582. 

The  project  for  improvement  was  submitted  in  1884.  It  proposes  a 
continuous  breakwater  9,000  feet  long,  divided  into  two  branches:  One 
starts  at  Avery's  Ledge  and  runs  in  a  direction  a  little  west  of  north  ta 
Abner's  Ledge,  a  distance  of  3,600  feet;  the  other  extends  5,420  feet  from 
Abner's  Ledge  in  a  northwesterly  direction,  and  terminates  at  the  83- 
foot  contour  off  Andrew's  Point. 

The  axis  of  the  proposed  breakwater  is  approximately  at  the  inner 
edge  of  the  ledges  at  the  entrance  of  the  bay,  and  about  1  mile  inside 
the  Salvages  and  Flat  Ground,  which  receive  the  first  shock  of  easterly 
storm  waves. 

The  southern  entrance  to  the  proposed  harbor  lies  between  Straits- 
mouth  Island  and  Avery's  Ledge,  and  is  to  be  1,800  feet  wide  and  at  least 
30  feet  deep.  The  northern  entrance,  near  Andrew's  Point,  is  2,700  feet 
wide  and  80  feet  deep.  They  are  so  located  with  reference  to  each  other 
that  vessels  can  enter  and  leuve  the  harbor  with  any  wind. 

The  harbor  formed  by  the  breakwater  covers  an  anchorage  of  1,377 
acres,  in  which  the  depth  exceeds  24  feet  at  mean  low  tide. 

The  breakwater  will  be  formed  to  the  level  of  22  feet  below  low  water, 
of  a  mound  of  broken  stone,  40  feet  wide  at  top,  above  which  a  masoni;v 
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wall  has  beeu  saggested,  whose  crest  shall  be  15  feet  wide  and  8  feet 
above  extreme  high  water.  The  detailed  plan  for  the  construction  of 
the  masonry  wall  has  not  been  definitely  adopted,  and  operations  have 
been  confined  to  the  constrnctlon  of  the  rubble-stone  mound,  or  sub- 
structure of  the  breakwater.  This  is  eflfccted  by  dropping  stone  from 
vessels  and  self-dumping  scows  along  the  axis  of  the  breakwater,  ex- 
tending to  the  eastward  and  westward,  a  distance  of  20  feet  approx 
imately.  The  axis  is  indicated  by  an  iron  spindle  on  Avery's  Ledge, 
when  ill  range  with  the  south  light-house  on  Thatcher's  Island;  ero:^- 
rauges  are  established  by  iron  pipes  let  into  the  rocks  on  the  Dry  and 
Little  Salvages,  which  mark  points  at  intervals  of  100  feet  from  the 
spindle  (initial  point)  on  Avery's  Ledge.  The  estimated  cost  of  the  im- 
provement is  $5,0110,000,  to  which  must  be  added  $2,500,000  for  buoy- 
age, lighting,  and  defense  of  the  harbor. 

These  estimates  are  based  upon  consecutive  annual  appropriations 
of  not  less  than  10  per  cent,  of  the  original  estimates  of  cost. 

Should  oi^erations  be  susi)ended  at  any  time  from  want  of  funds,  or 
annual  appropriations  be  reduced  to  small  sums  for  a  series  of  years, 
the  expenses  for  the  final  construction  will  be  proportionally  increased. 

The  amount  which  has  been  appropriated  to  date  is  $300,000. 

The  to4al  amount  expended  to  June  30,  1888,  inclusive  of  outstand- 
ing liabilities,  was  $104,125.24. 

On  June  30, 188S,  242,934  tons  of  rubble-stone  had  been  deposited 
between  cross-ranges  140  and  2340,  thus  essentially  completing  2,200 
running  feet  of  the  substructure  of  the  breakwater.  From  the  nature 
of  the  work,  the  top  of  the  mound  was  somewhat  irregular,  and  the 
depth  of  water  over  it  at  low  tide  varied  from  18  to  23  feet. 

During  the  fiscal  year  ending  June  30,  1889,  a  survey  of  the  rubble- 
mound  was  made.  On  August  24, 1888,  a  project  was  submitted  for  the 
expenditure  of  the  amount  ($100,000)  appropriated  for  this  work  by 
the  river  and  harbor  act  of  August  11, 1888. 

This  project  proposed  to  continue  the  deposit  of  stone  in  the  sab- 
structure  of  the  breakwater  J  it  was  approved  by  the  Chief  of  Engineers 
September  6, 1888. 

Sealed  proposals  were  invited  by  public  advertisement  according  to 
law  for  the  execution  of  this  work,  and  on  October  31, 1888,  the  two 
bids  received  were  opened,  and  the  lowest  accepted  by  authority  of  the 
Chief  of  Engineers,  dated  November  3, 1888. 

On  November  20,  1888,  a  contract  was  entered  into  with  the  lowest 
bidders,  the  llockport  and  Pigeon  Hill  Granite  Companies,  for  the  de- 
livery in  place  of  110,000  tons,  more  or  less,  of  rubble  stone,  at  71  cents 
per  ton  of  2,000  pounds. 

During  the  latter  part  of  November,  1888,  the  spindle  marking  the 
initial  point  of  the  breakwater  was  broken  off.  It  was  recovered,  re- 
forged  and  re-erected  on  January  1, 1889. 

Operations  under  the  contract  of  November  20, 1888,  were  commenced 
on  January  2, 1889,  and  during  the  year  ending  June  30, 1889,  41,905 
tons  of  rubble-stone  were  deposited  in  the  breakwater,  between  cross- 
ranges  2340  and  2940. 

The  total  amount  of  stone  deposited  in  the  breakwater  to  June  30, 
1889,  is  284,899  tons. 

To  complete  the  project  will  cost  $4,700^000,  approximately. 

During  the  fiscal  year  ending  June  30, 1891,  $250,000  could  be  ex- 
pended to  advantage  in  the  extension  of  the  substructure  of  the  break- 
water in  the  direction  of  Abner's  Ledge. 

The  prospective  benefits  to  comqai^ree  and  navigation  by  the  constrpQ- 


APPENDIX   B — ^BEiPOBT   OF   LIEUT.   COL.   MANSFIELD.        563 

tioD  of  this  harbor  of  refiige  are,  increased  safety  to  life  and  property, 
and  a  conseqaent  redaction  in  freight  and  insurance. 

Sandy  Bay  is  situated  in  the  collection  district  of  Gloncester,  Mass. 
The  nearest  light-honse  is  Straitsmoath  Light,  situated  on  Straitsmouth  Island,  at 
the  southern  entrance  of  the  hay. 

The  accompanying  commercial  statistics  for  the  fiscal  year  ending 
Jane  30,  1889,  have  been  famished  by  the  collector  of  cnstoms  at 
Gloucester,  Mass. 

Money  statement 

July  1, 1888,  amoant  availahle $5,874.76 

Amount  appropriated  hy  act  of  Aagust  11, 18d8 100,000.00 

10ft,  874. 76 
July  1, 1889,  amount  expended  duriog  fiscal  year,  exclusive 

ofliabilities  outstanding  July  1,  1888 $28,740.02 

Julyl,  1889,  outsUoding Uabilities 8,896.52 

July  1,  1889,  amount  coTcred  hy  existing  contracts 48, 304.  h5 

85,941.39 

July  1, 1889,  halance  availahle 19,933.37 

(Amount  (estimated)  reouired  for  completion  of  existing  project 4, 700, 000. 00 
Amount  that  can  be  proni»h)y  expended  in  fiscal  year  enalug  June  30,      250, 000. 00 
1891 
Submitted  in  compliance  with  requirements  of  sections  2  of  riyer  and 
harbor  acts  of  1866  and  1867. 


Ahetraci  (yfpropMaUfar  the  delivtry  of  rubhU-sUme  for  harbor  of  refuge,  Sandy  Bay^  Cape 
Ann^  Ma$9aehu9eUSf  opened  Oetooer  31, 1888,  by  Lieut.  CoL  G.  L,  Gillespie^  Coips  of 
Engineere, 


No. 


•1 
8 


Names  of  bidden. 


Bookport  Granite  Compuiy,  by  Cbarlee  8.  Bogers,  treMorer,  and  Pigeon  Hill 

Granite  Company,  by  Fxank  Soriptore,  treaearer 

Chariea  H.  Edwards • 


Prioe  bid  for 

mbble-stone 

per  ton  of  2,000 

pounds. 


OmU. 


71 
7«A 


*Lowestbid. 

Contract  awarded  to  the  Rockport  and  Pigeon  Hill  Granite  Companies,  witb  the 
approval  of  the  Chief  of  Engineers. 


COMMBBCIAL  STATISTICS. 

CxTSTOM-Houss,  Collector's  Office, 

GUmebeteTf  Maee,,  July  1,  1889. 

8ib:  In  reply  to  your  letter  of  the  10th  ultimo,  I  have  the  honor  to  say  that  there 
was  no  foreign  commerce  at  Rockport,  Mass.,  during  the  year  ending  June  30, 1^9. 

I  have  no  data  regarding  the  domestic  commerce,  as  the  inspectorship  at  that  place 
was  abolished  January  1,  1888. 
Respectfully,  yours, 

P.  8.  Pressox, 

ColliotoTf 

CoL  8.  M.  BfANSFIELD, 

l^ieut  Coh  a/Sngineere, 
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B  6. 

IMPROVEMENT  OF  HARBOR  AT  GLOUCESTER,  MASSACHUSETTS. 

This  is  the  most  important  harbor  between  Boston  and  Portland^  and 
is  the  principal  resort  for  all  New  England  tishing  vessels.  It  is  situ- 
ated at  the  southeastern  extremity  or  Gape  Ann,  20  miles  northeast 
from  Boston.  It  is  easily  entered  when  the  dangerous  storms  of  this 
coast  occur,  and  provides  a  secure  ample  shelter  for  all  classes  of  vessels 
except  from  south  winds,  and  from  these  a  moderate  extent  of  protected 
anchorage  is  afforded  in  the  inner  harbor. 

It  contains  in  the  outer  roadstead,  the  inner  harbor,  and  in  the  <AaD- 
nel  conhecting  them,  sufiBcient  deep  water  for  the  most  liberal  demands 
of  commerce ;  but  the  inner  harbor  and  channel  are  obstructed  by 
bowlders,  ledges,  and  shoals,  dangerocs  and  inconvenient  to  shipping, 
and  the  outer  harbor  or  roadstead  is  open  to  the  action  of  all  southerly 
winds. 

A  plan  of  the  harbor  was  published  in  the  Annual  Eeport  of  the  Chief 
of  Engineers  for  1887,  page  506. 

The  first  project  formed  for  improvement  was  submitted  January  20, 
1871,  and  was  based  on  the  survey  ordered  by  the  act  of  July  11,  1870. 
(Report  of  the  Chief  of  Engineers,  1871,  page  869.) 

This  project  proposed  the  removal  of  certain  bowlders  from  the  inner 
harbor  at  a  cost  of  $10,606.20,  and  the  construction  of  a  breakwater 
from  Eastern  Point  over  Dog  Bar  to  Bound  Bock  Shoal,  at  an  estim«U;€^ 
cost  of  $494,148.65. 

On  November  19, 1884,  Major  Raymond,  Corps  of  Engineers,  by  order 
of  the  special  Board  of  Engineers  that  was  considering  the  subject  of 
the  Sandy  Bay  breakwater,  submitted  a  project  for  two  breakwaters  at 
the  entrance  of  Gloucester  Harbor,  one  to  cost  $752,000,  on  essentially 
the  same  site  as  that  proposed  in  1871 ;  and  a  supplementary  one  through 
Norman's  Woe  Rock,  to  cost  $607,000.  This  project  and  estimate  are 
published  in  the  Chief  of  Engineer's  Report  for  1885,  page  534. 

On  January  20, 1885,  it  was  recommended,  in  accordance  with  act  of 
July  5, 1884,  that  a  survey  of  the  inner  harbor  and  of  the  reef  off  Muscle 
Point  be  made,  and  that  Babson's  Ledge  be  removed  to  21  feet  at  mean 
low  water.    (Report  Chief  of  Engineers,  1885,  page  541.) 

In  the  annual  report  for  this  harbor  for  1887,  a  general  project  for  its 
improvement  was  submitted,  based  on  the  survey  provided  for  by  act 
of  Congress  approved  August  5,  1886.  (Chief  of  Engineers'  Report, 
1887,  page  500.) 

This  project  proposed  to  remove  from  theinner harbor  101  Jxjubic  yards 
of  rock  known  to  exist,  and  to  dredge  216,000  cubic  yards,  scow  measure- 
ment, at  an  estimated  cost  of  $65,000 ;  and  to  construct  the  breakwater 
rfM^om  mended  in  the  project  of  1884,  that  extends  from  Eastern  Point 
to  Round  Rock  Shoal,  at  an  estimated  cost  of  $752,000. 

The  total  appropriations  for  this  harbor  to  date  have  been  $25,000. 

The  amount  expended  to  Juno  30, 1888,  was  $15,000. 

The  condition  of  the  improvement  on  June  30, 1888,  was  as  follows : 
Clam  Rock  had  been  reduced  from  1  foot  to  9^  feet  at  mean  low  water; 
Pinnacle  Hock  from  8J  to  16J  feet,  mean  low  water ;  rock  off  Pew's 
Wharf  from  2  to  5  feet,  mean  low  water;  rocks  off  J.  Friend's  Wharf, 
from  13  to  17  feet,  mean  low  water.  All  of  the  above  rocks  were  reduced 
to  the  level  of  the  surrounding  bottom. 

Babson's  Ledge  had  been  reduced  from  11  to  14  feet,  mean  low  water* 
JSfo  work  had  been  done  on  the  breakwater* 
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The  river  and  harbor  act  of  August  11, 1888,  appropriated  $10,000 
for  ''  dredging  Harbor  Cove  and  removing  ledge  and  bowlders  obstruct- 
ing the  approach  to  the  wharves  between  Harbor  Cove  and  Pew^s 
Wharf." 

On  August  24, 1888,  a  project  was  submitted  for  the  expenditure  of 
the  funds  thus  specifically  appropriated.  It  was  approved  September 
7, 1888. 

This  project  proposed  to  expend  $7,000  for  dredging  and  $3,000  for 
the  removal  of  ledges. 

The  dredging  was  to  be  done  from  two  channels,  one  on  the  east  side 
of  Harbor  Cove,  550  feet  long,  the  other  on  the  west  side,  1,000  feet  long ; 
both  were  to  be  40  feet  wide  and  10  feet  deep  at  mean  low  water.  The 
ledges  to  be  removed  were  numbered  on  the  plan  of  the  harbor  above 
referred  to,  1,  3,  5,  6, 7,  8,  9,  and  10,  and  were  estimated  to  contain  101 
cubic  yards  approximately.  Ledge  No.  1  was  to  be  reduced  to  12  feet  at 
mean  low  water,  or  the  depth  of  the  surrounding  bottom ;  the  others  to 
15  feet,  mean  low  water,  the  depth  of  the  improved  channel  as  pro- 
posed by  the  general  project. 

Specifications  and  advertisements  were  prepared  and  issued,  and  the 
bids  were  opened  October  31,  ItSS.  A  copy  of  the  proposals  received 
will  be  found  in  the  annexed  table. 

On  November  24, 1888,  a  contract  was  entered  into  with  Mr.  G.  W. 
Townsend  for  the  removal  of  70  cubic  yards  of  loose  rock  at  $15  per 
yard,  and  100  cubic  yards  of  ledge  at  $20  per  yard.  This  contract  was 
to  expire  December  31, 1^89. 

Operations  under  it  were  commenced  in  March,  1889,  and  it  was  sat- 
isfactorily completed  June  19,  1889. 

On  November  27, 1888,  a  contract  was  entered  into  with  the  Bay  State 
Dredging  Company  to  remove  from  Harbor  Cove  18,000  cubic  yards  of 
material  at  30  cents  per  yard,  scow  measurement.  This  contract  was 
to  expire  December  31, 1889. 

Operations  under  it  were  commenced  in  February,  1889,  and  satisfac- 
torily completed  in  March,  1889,  by  the  removal  of  17,596  cubic  yards. 

No  other  operations  were  in  progress  during  the  year  ending  June  30, 
1S89,  and  at  that  date  all  of  the  ledges  and  shoals  which  appeared  to 
require  blasting  had  been  removed  from  that  part  of  the  harbor  covered 
by  the  present  general  project  for  its  improvement ;  and  two  channels 
had  been  dredged  in  Harbor  Cove,  approximately  parallel  to  the  heads 
of  the  wharves ;  the  east  channel  was  550  feet  long,  the  west  1,000  feet 
long,  both  were  40  feet  wide,  and  10  feet  deep  at  mean  low  water,  except 
over  a  small  ledge  uncovered  by  the  dredging  in  the  east  channel  off 
Parmenter's  Wharf.  To  complete  the  improvement  would  require  an 
appropriation  of  $55,000  for  dredging,  and  $752,000  for  the  breakwater 
at  Eastern  Point.  Of  this  amount  $305,000  could  be  expended  to  ad- 
vantage during  the  fiscal  year  ending  June  30,  1891,  in  completing  the 
proposed  dredging  and  in  commencing  the  breakwater. 

The  prospective  advantages  to  commerce  by  the  completion  of  the  im- 
provement are  greater  facilities  and  safety  in  the  movement  of  vessels 
in  the  harbor,  and  a  more  secure  anchorage  for  vessels  seeking  protec- 
tion from  southerly  gales. 

Gloacester  Harbor  is  in  the  collection  district  of  GlooceBter,  Mass.)  of  which  Glon- 
ceeter  is  the  port  of  entry. 

The  nearest  light-boases  are  Ten  Ponnd  Island  Light,  in  the  harbor,  and  Eastern 
Point  Light,  at  its  entrance. 

The  accompanying  commercial  statistics  for  the  fiscal  year  ending 
June  30, 1889,  have  been  furnished  by  the  collector  of  customs  at  Glou- 
cester,  Mass. 
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Moneg  statemmt. 

Amount  appropriated  by  act  of  Aagostll,  1888 $10,000.00 

July  1.  1889,  amount  expended  danng  fiacal  year,  exelnaiye  of 

liabilities  outstanding  Jnly  1, 1888 $9,386.46 

July  1, 1889,  outstanding  liabilities 240.00 

9,566.46 

July  1,  1889,  balance  available 1 433.54 

(  Amount  f  esti  mated )  required  for  oompletion  of  existing  prcjeet 807, 000. 00 

1  AmouutthatcanbeproiitablvexpendedinfisoalyearendingJune30, 1891  305,000.00 
I  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(.     harbor  acts  of  ie66  and  1867. 


Abstract  of  propoaaU  for  dredging  and  bltuting  in  OU>uce$ter  Harbor ^  Man,,  opened 
October  21,  1888,  by  Lieut.  Col  O.  L.  Gillespie,  Corpe  of  Bngineere. 


B 

9 


1 
♦2 

8 
t4 

5 

6 


I^ioe  Ud  per  cnbio  yard. 


Nsmes  of  bidders. 


Thomas  Symonds 

George  WTTownsend 

Horace  M.  Sargent  and  John  F.  HMoUton 

Ray  State  Dredging  ComiMuiT,  A.  B.  Martin,  proprietor 

UiramW.Phillipa ..:, 

New  £ng1and  Dredging  Company,  by  Charles  H.  ^$ontber,  presidoit. 


8  o 


i 


Omtt, 
40 


ao 


87 


*  Lowest  bid  for  rook  remoral,  looae  material,  bowlders,  eto.,  not  exceeding  70  cnbio  yards, 
t  Lowest  bid  for  dredging. 

Contract  awarded  to  Q.  W.  Townsend,  for  removal  of  rock  to  Bay  State  Dredging 
Company  for  dredging,  with  the  approral  of  the  Chief  of  Engineers. 


COlUfSRCIAL  STATISTICS. 


Shipping. 

Pbreign. 

Domestie. 

Kamber. 

Tonnage. 

Yalne. 

Knmber. 

Tonnageu 

Entrances  ......................................... 

180 

160 

23,090 
18,701 

0115.851 
11,010 

8 

018 

C^lAATAnOfiA  ..•.•••..•.•••.••••••••.••••••••••.•.... 

Amount  of  rovenne  collected 010,627.08  I  Merchandise  imported ...tons..  2, 400 

.  Lumber  imported tons..  200  |  Saltimported do..l8,lS 

All  classes  of  vessels  frequent  the  port ;  4,675  were  **  boarded ; "  their  draught  Taried 
from  9  to  23  feet. 
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B7. 
IMPROVEMENT  OF  HARBOR  AT  MANCHESTER,  MASSACHUSETTS. 

Manchester  Harbor  is  situated  aboat  5^  miles,  northeastward  from 
the  entrance  of  Salem  Harbor,  Massachasetts. 

A  chart  of  the  harbor  was  published  in  the  Annual  Beport  of  the 
Chief  of  Engineers  for  1888,  part  I,  page  466. 

The  outer  sheltered  roadstead  contains  approximately  300  acres,  with 
5  fathoms  of  water. 

The  entrance  channel  from  the  roadstead  to  Proctor's  Point  is  every- 
where at  least  100  feet  wide,  at  least  6^  feet  deep  at  mean  low  water, 
and  is  unobstructed.  At  the '*  Narrows,'' distant  1,400  feet  inside  of 
Proctor's  Point,  the  depth  in  the  channel  is  reduced  to  1^  feet  at  mean 
low  water ;  thence  to  the  town  wharves,  a  further  distance  of  2,500 
feet,  no  low  water  channel  exists.  Near  the  town  wharves  the  channel 
is  crossed  by  the  Boston  and  Maine  Railroad  (eastern  division)  on  a 
bridge  which  is  provided  with  a  draw  opening  28  feet  wide. 

The  original  project  for  the  improvement  of  this  harbor  was  submitted 
November  28, 1887.  It  was  based  on  a  survey  provided  for  in  the  river 
and  harbor  act  of  August  5, 1886.  It  proposed  to  dredge  a  channel  60 
feet  wide,  4,000  feet  long,  and  4  feet  deep  at  niean  low  water,  from 
Proctor's  Point  to  the  town  wharves,  at  an  estimated  cost  of  $14,300. 

Bn  t  one  appropriation  has  been  made  for  this  improvement,  that  by 
the  act  of  August  11, 1888,  $2,500. 

On  August  24,  1888,  a  project  for  the  expenditure  of  this  appropria- 
tion was  submitted.  It  proposed  to  remove  150  cubic  yards  of  ledge 
from  the  proposed  channel  between  Proctor's  Point  and  the  Bow  Bell 
ledge.    This  project  was  approved  September  17,  1888. 

Specifications  and  advertisement  were  prepared  and  issued  and  bids 
opened  November  2, 1888.  A  copy  of  the  proposal  received  will  be 
found  in  the  annexed  table. 

On  November  22,  188S,  it  was  recommended  that  no  contract  be  exe- 
cuted for  the  proposed  rock  removal,  but  that  the  money  appropriated 
for  this  improvement  be  retained  in  the  treasury  until  further  funds 
are  available.  This  recommendation  was  approved  by  the  Chief  of 
Engineers  Novemi3er  26,  1888. 

No  other  operations  have  been  in  progress  during  the  year  ending 
June  30, 1889,  and  the  harbor  remains  in  its  original  condition. 

To  complete  the  improvement  will  require  an  appropriation  of  $11,800, 
all  of  which  could  be  expended  to  advantage  during  the  fiscal  year 
ending  June  30,  1891. 

MaDchester  Harbor  \a  in  the  collection  district  of  Gloncester,  Mam.,  of  which  Glon- 
cester  is  the  port  of  entry.  The  nearest  light-bonse  is  situated  npon  Baker's  Island, 
2^  miles  from  Proctor's  Point. 

The  existing  commerce  is  nominal  and  the  commercial  statistics  are 
included  in  Gloucester  Harbor. 

Money  9tatement, 

Amount  appropriated  by  act  of  Ao^ast  11, 1888 $2,500.00 

Jnly  1,  1889,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1888 103.07 

July  1,  1889,  balance  available 'A 396.93 
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{Anion  Dt  (estimated)  reaoired  for  completion  of  existing  projeot ^ . .  |11 ,  800. 00 
Amount  tliat  can  beprofltably  expended  in  fiscal  year  ending  JnneSO,  1891    1 1, 8d8. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  riyer  and 
harbor  acts  of  1866  and  1867. 


Ahstrmst  of  proposaU  for  the  remavtil  cf  lodge  from  the  harbor  of  Matuih^sier,  Matt.; 
openoaI^ember2, 1888,  by  Lieut,  Col.  G.  L.  QUletfie,  Car^  ofEngiwa^. 


8 


1 
•2 


Naaaes  of  bidden. 


PxIm  bid  for  xvmoTal  of— 


Bock  per  oabio 
yard  moMvired 
inaita. 


Looee  material 
ovedyinsledM 
percobioyazd. 


George  W.  Townaond 
ThomaaA-Bowe 


$29lOO 
S8.7S 


$10.  Ct 


*Lowestbid. 
Contract  not  awarded,  with  the  approval  of  the  Chief  of  Engineers. 


B  8. 

IMPROVEMENT  OF  HABBOR  AT  LTNK,  MASSACHUSETTS. 

Lynn  Harbor  is  sitaated  9  miles  northeast  from  Boston.  It  is  1  by  2 
miles  approximately  in  extent,  the  greater  part  of  which  is  dry  at  low 
water. 

It  is  protected  on  the  north  and  west  by  the  mainland  and  on  the 
east  by  iNahant  Beach,  and  its  entrance,  2  miles  wide,  into  Massachusetts 
Bay  is  on  the  south  side. 

A  plan  of  the  harbor  showing  the  projected  improvement  was  pub- 
lished in  the  Annual  Report  of  the  Chief  of  Engineers  for  1884,  part  I, 
page  532. 

Before  improvement  three  narrow  and  crooked  channels  of  approach 
to  the  wharves  existed,  in  each  of  which  there  was  about  6  feet  depth 
at  mean  low  water.    The  mean  rise  or  fall  of  the  tide  is  9-^  feet. 

Tbe  western  channel  leads  to  the  Point  of  Pines  and  the  mouth  of 
Saugns  Eiver.  The  main  ship-channel  is  entered  between  White  and 
Lobster  rocks,  and  connects  about  3,600  feet  northward  with  the  Black 
Bock  channel,  which  Is  the  most  eastern  near  Nahant  Beach. 

The  project  for  improvement  was  adopted  in  1884.  It  provides  for 
the  excavation  of  a  channel  200  feet  wide  and  10  feet  deep  at  mean  low 
water,  from  a  point  near  and  east  of  the  White  Bocks  to  deep  water  op- 
posite Little  Nahant,  a  distance  of  3,610  feet ;  this  is  called  the  oater 
improved  channel  and  is  merely  a  rectification  and  deepening  of  the 
main  ship-channel.  The  combined  main  ship  and  Black  Bock  channels 
are  sufficient  for  the  purposes  of  commerce  tor  the  next  2,500  feet 
Then  commences  the  inner  improved  channel  which  is  projected  6,450 
feet  long,  200  feet  wide,  and  10  feet  deep  at  mean  low  water.  It  extends 
from  deep  water  opposite  Sand  Point  to  the  harbor  commissioners'  line, 
and  follows  very  closely  in  direction  the  extension  of  the  united  main 
ship  and  Black  Bock  channels. 

On  September  24, 1888,  this  project  was  modified.  It  was  Xhen  pro- 
posed to  extend  the  main  ship-channel  400  feet  within  the  harbor  line 


APPENDIX   6 — ^AEPOHT  OP  LtEtfT.  COL.  MANSPlELD.       669 

and  to  excavate  at  its  inner  end  a  basin  500  by  300  feet  in  area,  10  feet 
deep,  at  mean  low  water. 

It  is  supposed  that  the  inner  channel  will  need  to  be  dredged  occa- 
sionally to  maintain  its  width  and  depth ;  but  a  training- wall,  about 
6,000  feet  long,  has  been  proposed,  to  aid  in  keeping  the  outer  channel 
open,  if  experience  shall  show  it  to  be  necessary. 

This  wall  is  to  start  firom  the  shore  at  '^  Little  Nahant,"  and  is  to 
cross  the  Black  Bock  Ohannel.  Its  outer  portion  is  to  be  parallel  to 
the  outer  improved  channel.  The  cost  of  the  original  project  was  esti- 
mated to  be  $145,000.  This  estimate  was  revi^  in  1885,  and  then 
made  $157,000,  to  provide  for  an  increased  amount  of  dredging  found 
to  be  necessary  during  the  progress  of  the  work,  to  round  off  the  junc- 
tions of  the  natural  channel  with  the  dredged  channel,  to  provide  flatter 
slopes  to  the  sides  of  the  cuts  than  was  originally  designed,  and  also  to 
provide  funds  for  necessary  surveys  during  the  progress  of  the  work. 

The  modifications  proposed  September  24, 1888,  were  estimated  to 
cost  $25,000,  which  would  make  the  total  cost  of  the  improvement 
$182,000. 

The  total  appropriations  for  this  harbor  to  date  have  been  $76,000. 

The  amount  expended  to  June  30, 1888,  was  $65,962.60. 

On  June  30, 18&,  the  outer  channel  had  been  completed,  as  proposed, 
3,610  feet  long,  200  feet  wide,  10  feet  deep,  at  mean  low  water.  The 
inner  channel  was  6,450  feet  long,  10  feet  deep  at  mean  low  water,  aud 
150  feet  wide,  or  50  feet  less  than  proposed. 

On  September  24, 1888,  a  project  was  submitted  for  the  expenditure 
of  $10,000,  made  available  for  this  improvement  by  the  river  and  har- 
bor act  of  August  11, 1888.  This  project  was  to  deepen  two  shoal  spots 
in  the  western  channel  after  a  survey  had  shown  their  exact  character, 
to  excavate  part  of  the  interior  basin  north  of  the  harbor  line,  and  to 
connect  this  basin  with  the  main  ship-channel. 

This  project  was  approved  September  26,  1888.  Specifications  and 
advertisement  were  prepared  and  issued  September  24,  1888,  for  the 
proposed  dredging,  and  the  bids  received  were  opened  November  3, 
1888.    A  copy  of  the  proposals  will  be  found  in  the  annexed  table. 

On  November  23, 1888,  a  contract  was  entered  into  with  the  Bay  State 
Dredging  Company  to  dredge  28,000  cubic  yards,  part  of  which  may 
be  from  the  western  channel.  The  price  to  be  paid  for  dredging  from 
the  main  ship-channel  and  basin  is  29  cents,  and  from  the  western  chan- 
nel 45  cents  per  cubic  yard,  scow  measurement. 

No  operations  have  been  in  progress  under  this  contract  during  the 
fiscal  year  ending  June  30, 1889.    It  expires  December  31, 1889. 

During  the  latter  part  of  June,  1889,  a  survey  of  the  mouth  of  Saugus 
Biver  was  commenced,  in  order  that  its  exact  condition  may  be  known, 
to  determine  what  part,  if  any,  of  the  available  funds  for  this  harbor 
will  be  spent  for  the  improvement  of  this  western  channel. 

No  other  operations  were  in  progress  during  the  fiscal  year  and  the 
condition  of  the  improvement  is  the  same  as  on  June  30, 1888. 

To  complete  the  improvement  will  require  an  appropriation  of  $106,- 
000,  of  this  amount  $50,000  could  be  expended  to  advantage  during  the 
fiscal  year  ending  June  30, 1891. 

Lvnn  is  a  port  of  entry  in  the  colleotion  district  of  Marblehead,  Mass. 
The  nearest  light-honse  is  Egg  Rock  (Nahant)  Light,  3  miles  distant. 

The  accompanying  commercial  statistics  for  the  fiscal  year  ending 
June  30, 1889,  have  been  furnished  by  the  collector  of  customs  at  Mar- 
blehead,  Mass. : 
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•  Money  statement 

July  1,1888,  amount  available 937.40 

Amount  appropriated  by  act  of  August  11,1888 10,000.00 


July  1, 1889,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1, 1888 f53.32 

July  1,1889,  outstanding  llabUities 22a  50 

July  1, 1889,  amount  covered  by  existing  oontracta 8, 120. 00 


10,037.40 


8,401.ft2 


July  1,1889, balance  available 1,63S.56 


'Amount  (estimated)  required  for  completion  of  existins  project 106, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  vear  ending  June  30,1891    50, 000. 00 
I  Submitted  in  compliaDce  with  requirementsof  sections  2  of  river  and 
harbor  acts  of  1&66  and  1867. 


Ahstrtiot  of  propoBaU  for  dredging  in  Lynn  Harbor,  Mass.,  opened  November  3,  1888,  |y 
MM.^ohn  P.  HatDkin9,  C,  S.  U,  8.  A,f  dnring  ike  official  abeence  of  Lieut,  Col,  O.  X. 
GiUe9pief  Corps  ofEngineere, 


I 

13 

Names  of  biddors. 

• 

Price  bid  for. 

Dredging  per  cnbto 
yard,  soow  meaa* 
arement. 

Removal 
of  bowl- 
ders OTsr 

3  tons 
each  per 

cnbic 

yard. 

Tine 
of  eom- 
moooe- 

1 

a 

0 

JZ5 

In  main 

ship- 
ohanneL 

InSangns 
Rirer 

memt. 

1 

Brl*Ar4  Mooi*o  vT^fi  Aii(ni>ftn4  ^  Wrlffht 

Cents. 
31 

32 

80 

29 

CenU. 

$10.00 
10.00 

Omitted. 

2 
3 

Mew  England    Dredging    Company  by  Charles  H. 
Souther,  president            

National  Dredging  Company,  by  George  O.  Barker, 
Tioe-predident 

Bay  State  Dredging  Company,  by  A.  B.   Martin,  pro- 
prietor  

45 

Bo. 
Do. 

♦4 

45 

laoo 

Joao   1« 
1BB9, 

"  Lowest  bid. 

Contract  awarded  to  Bay  State  Dredging  Company,  with  the  approval  of  the  Chief 
of  Engineers. 


COMBfSRCIAL  STATISTICS. 


Shipping. 

Foreign. 

Domestic. 

Knraber. 

Tonnage. 

Yaloe. 

Namber. 

Tonnage. 

Tahie. 

Entrances  .....................••■«...•• 

45 
51 

4. 046 
5,580 

$24,445 
800 

476 

472 

118.750 
110,500 

^^^n^90^  »^^w 

I^IfuLriuicAfl  .••••«•..•••••••  ••••.••.•••••- 

Amount  of  revenne  collected 96^4961 05 

Coal  imported tons..      145,001 

Lnmber imported. feet..  3,320.000 

Valne  of  misceUaneons  articles  imported $126,000 

Value  of  misceUaneons  articles  exported 100 

All  classes  of  vessels  frequent  the  port ;  their  draught  not  exceeding  14  feet.  Of  the 
coal  imported, 2,100  tons  were  foreign;  of  the  lumber  imported,  2,500,000  feet  were 
foreign. 
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B  9. 
IMPROVEMENT  OF  HARBOR  AT  WINTHROP,  MASSACHUSETTS. 

This  harbor  is  sitaated  in  the  northeastern  part  of  Boston  Harbor, 
immediately  westward  ot  Winthrop  Head. 

A  chart  of  the  harbor  was  published  in  the  Annaal  Report  of  the 
Chief  of  Engineers  for  the  year  1888,  Part  I,  page  470. 

The  harbor  containSi  approximately,  350  acres,  all  of  which  is  dry  at 
low  tide  except  a  short,  narrow,  crooked  slough  east  of  Snake  Island. 
To  the  town  wharf  no  low- water  channel  exists.  The  mean  range  of 
tides  is  9.4  feet 

The  nearest  deep-water  channel  of  Boston  Harbor  is  known  as  the 
^^  Back  "  Channel,  and  it  extends  from  Point  Shirley'to  East  Boston.  It 
has  from  9  to  16  feet  depth  at  low  tide.  The  town  wharf  is  distant 
from  this  ^'  Back  "  Channel  3,900  feet 

The  original  project  for  the  improvement  of  this  harbor  was  submitted 
November  28, 1887 ;  it  was  based  on  the  survey  provided  for  in  the  river 
and  harbor  act  of  August  5,  1886. 

The  project  proposes  to  excavate  a  straight  channel  3,900  feet  loug, 
50  feet  wide,  and  6  feet  deep  at  mean  low  water,  from  the  ^^Back" 
Channel  to  ^'  Bice's"  Wharf,  at  an  estimated  cost  of  $17,600. 

But  one  appropriation  has  been  made  for  this  improvement,  viz, 
$1,000  by  the  river  and  harbor  act  of  August  11, 1888. 

On  August  24, 1888,  it  was  recommended  that  the  amount  available 
for  this  improvement  be  retained  in  the  Treasury  until  additional  funds 
are  provided.  This  recommendation  was  approved  by  the  Chief  of 
Engineers  September  17,  1888. 

No  other  operations  have  been  in  progress  during  the  year  ending 
June  30, 1889,  and  the  original  condition  of  the  harbor  is  nnchauged. 

The  beaches  and  headlands  protecting  this  harbor  on  the  east  were 
seriously  abraded  by  the  storms  of  the  last  winter,  and  if  this  continues 
they  will  require  protection,  not  only  to  secure  this  minor  harbor,  but 
to  prevent  injury  to  the  main  harbor  of  Boston.  To  complete  the  im- 
provement will  require  an  appropriation  of  $16,600,  all  of  which  could 
be  expended  during  the  fiscal  year  ending  June  30, 1891. 

Winthrop  Harbor,  Massachnsetts,  is  in  the  oolleotion  distriot  of  Boetoiii  Mass.,  of 
which  Boston  is  the  port  of  entry ;  the  nearest  light-house  is  sitnated  upon  Long 
Island  Head,  Boston  Harbor,  If  assaohosetts. 

The  existing  commerce  is  nominal,  and  commercial  statistics  are  in- 
cluded in  Boston  Harbor,  Massachusetts. 

Money  statement. 

Amooni  appropriated  by  act  of  August  11, 1888 $1,000.00 

July  1,1880, bi&ance  available 1,000.00 

{Amount  ^estimated )  required  for  completion  of  existing  project 16, 600. 00 
Amount  niat  can  be  profitably  expended  infisoalyear  ending  June  30, 1891    16, 600. 00 
Submitted  in  compliance  with  requirements  of  soctions  2  of  river  and 
harbor  acts  of  1866  and  1867. 
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B  xo. 

IMPROVEMENT  OF  HARBOR  AT  BOSTON.  MASSACHUSETTS. 

Boston  Harbor  consists  essentially  of  an  inner  and  an  onter  harbor, 
united  by  a  deep  water-way,  and  each  accessible  from  the  sea  by  a  dis- 
tinct channel,  widening  into  a  deep  and  spacions  roadstead. 

1.  Inner  harbor. — This  harbor  lies  to  the  north  and  westward  of  Long 
Island,  and  has  deep  water  and  a  good  anchorage  in  the  President 
Koads,  seaward  of  Lower  Middle  Bar,  and  also  near  the  city  westward 
of  Upper  Middle  Bar. 

Four  rivers  discharge  their  waters  into  this  basin :  the  Oharles,  Mys- 
tic, and  Chelsea  rivers  from  the  north,  and  the  Neponset  from  the  south. 
Tbe  direct  entrance  from  the  sea  is  by  Broad  Sonnd. 

2.  Outer  harbor. — This  harbor  lies  to  the  southward  of  Long  Island, 
and  has  a  fine  anchorage  in  Nantasket  Roads,  as  well  as  in  HiDgham 
Bay,  a  well  sheltered  harbor  southeast  of  Paddock  Island.  It  conneete 
with  the  inner  harbor  by  the  main  ship-channel  through  the  ^^  Narrows,^ 
and  by  secondary  channels  east  and  west  of  Long  Island. 

It  is  reached  from  the  sea  by  Nantasket  Roa<&,  which  lie  soath  d 
George's  and  Great  Brewster  islands,  and  is  marked  at  the  sea  entrance 
by  Boston  Light. 

Both  the  inner  and  outer  harbors  are  subdivided  into  several  mmat 
harbors,  and  contain  many  islands,  which  shelter  the  anchorage  from 
winds  aud  storm  waves. 

The  range  of  the  tides  at  the  navy-yard  is  9.8  feet,  and  at  the  en- 
trance to  the  outer  harbor  9.4  feet. 

A  chart  of  the  harbor  was  published  in  the  Annual  Beport  of  the 
Chief  of  Engineers  for  1888,  Part  I,  page  454. 

The  object  of  the  improvement  is,  first,  to  preserve  the  harbor  by  pro- 
tecting the  islands  and  headland,  and,  second,  to  improve  it  by  wideniogr 
deepening,  and  straightening  the  channels. 

The  projects  adopted  for  this  purpose  since  1866  have  been  mainly  i  n 
accordance  with  the  recommendations  of  the  United  States  commis- 
sioners, who^e  labors  terminated  during  that  yean 

The  works  of  preservation  consist  of  sea-walls,  aprons,  jetties,  etc, 
which  protect  the  shores  of  the  islands  and  headlands,  prevent  addi- 
tional wash  into  the  channels,  control  the  tidal  scour,  and  preserve  tbe 
full  height  of  anchorage  shelter  for  vessels  in  the  roadsteads. 

The  works  of  improvement  have  been  by  dredging  and  blasting. 

The  amount  which  has  been  appropriated  for  this  harbor  to  date  is 
$1,788,760. 

The  total  expenditures  to  June  30, 1888,  were  $1,654,020.74  (inclusive 
of  outstanding  liabilities). 

WOBKS  OF  PBESEBYATION. 

Point  Allerton. — This  headland,  at  the  southeasterly  entrance  of  the 
harbor,  is  protected  by  a  granite  seawall  1,202  feet  in  length,  completeil 
in  1873.  Its  concrete  foundation  for  a  distance  of  1,005  feet,  is  pro- 
tected by  an  apron  and  eight  short  jetties  of  granite  rubble  stone. 

No  work  was  done  on  it  during  the  fiscal  year.  Its  condition  June 
30, 1889,  is  as  follows :  The  wall  is  generally  in  good  order,  although 
some  of  its  joints  should  be  repoiuted.  The  bluff  protected  by  this  wall 
is  not  fully  covered  from  storm  action,  and  the  sea- wall  should  be  ex- 
tended westward  for  a  distance  of  at  least  150  feet,  and  the  foundatioa 
of  the  extension  should  be  protected  with  riprap. 
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This  is  estimated  to  cost  $15,000. 

Oreat  Brewnter  I$land, — This  island  is  on  the  north  side  of  the  main 
ship-channel,  near  the  entrance.  It  is  protected  by  a  granite  sea-wall 
2,840  feet  long,  which  was  completed  in  1869.  No  work  was  done  on  it 
daring  the  fiscal  year,  and  on  June  30, 1889,  it  was  in  fair  order.  Many 
of  the  joints  require  repointing,  and  some  of  the  coping  coarse  shoald 
be  reset    These  necessary  repairs  are  estimated  to  cost  $10,000. 

Oeorg^s  Island. — Its  northern  and  eastern  shores  are  protected  by  a 
granite  sea- wall  2,150  feet  long.  West  of  this  wall  a  riprap  improve- 
ment extends  for  450  feet,  and  sonth  of  it  another  600  feet  long.  The 
sea-wall  and  sonthem  riprap  were  bailt  about  1835.  The  western  rip- 
rap was  built  in  1884-'85.  The  coping  course  was  repaired  during  the 
year  ending  June  30, 1889,  by  hired  labor  at  a  cost  of  $300,  and  the  wall 
and  ripraps  are  in  good  order  at  the  date  of  this  report.  The  unpro- 
tected western  shore-line  of  the  island,  in  front  of  the  Governmentbuild- 
ings,  was  considerably  abraded :  the  high-water  line  had  been  moved 
back  in  places  nearly  25  feet  Tnis  shore-line  should  be  protected  by  a 
light  sea-wall,  1,400  feet  long,  at  a  cost  of  $35^000. 

LavelVi  Island. — The  western  shore  of  this  island  is  protected  by  a  rub- 
ble-stone apron  975  feet  long,  built  in  1873,  and  repaired  and  extended 
in  1884;  the  northern  shore  is  covered  by  a  granite  sea- wall  750  feet 
long,  built  in  1843,  and  the  eastern  shore  is  protected  by  a  granite  sea- 
wall 800  feet  long,  built  in  1869  and  repaired  in  1879  and  1886,  and  by 
two  rubble-stone  aprons,  one  between  the  northern  and  eastern  sea- 
walls, 1,440  feet  long,  and  the  other  south  of  the  east  sea-wall,  1,330  feet 
long.  No  operations  were  in  progress  during  the  fiscal  year.  The  con- 
dition of  the  work  on  June  30, 1889,  was  as  follows:  The  sea-walls  and 
the  ripraps  on  the  eastern  shore  were  in  good  order ;  the  western  shore 
riprap  had  been  undermined  in  places  and  had  fallen  down,  but  it 
needed  no  immediate  repairs. 

Oallop's  Island. — The  western,  northern,  and  eastern  shores  of  this 
island  are  protected  by  a  granite  sea-wall  1,785J  feet  long,  completed  in 
1871,  and  by  a  rubble  stone  apron  completed  in  1884,  3,030  feet  long, 
which  also  covers  the  foundation  of  the  sea-wall. 

On  August  24, 1888,  it  was  recommended  that "  $15,000''  be  expended 
"  from  the  funds  appropriated  by  the  act  of  August  11, 1888,  for  the 
improvement  of  Boston  Harbor,  in  extending  the  sea-wall  which  pro- 
tects Gallop's  Island."  This  recommendation  was  approved  September 
6,  1888. 

Specifications  and  advertisement  for  the  stone  required  for  this  ex- 
tension were  prepared  and  issued ;  bids  received  were  opened  Novem- 
ber 3, 1888.  A  copy  of  the  proposals  will  be  found  in  the  annexed 
table. 

On  November  23, 1888,  a  contract  was  entered  into  with  the  Pigeon 
Hill  Granite  Company  for  the  delivery  of  1,500  running  feet  of  granite 
ashlar,  and  300  square  yards  of  shell-stone  paving.  This  contract  was 
satisfactorily  completed  in  June,  1889. 

On  September  27, 1888,  the  city  of  Boston  conveyed  to  the  United 
States  the  site  of  the  proposed  sea-wall  extension,  and  this  conveyance 
was  accepted  by  the  Secretary  of  War. 

The  construction  of  thf^  sea-wall  extension  by  hired  labor  was  com- 
menced in  May,  1889,  and  at  the  close  of  the  fiscal  year  about  one- 
fourth  of  the  work  had  been  completed. 

On  Jane  30, 1889,  the  condition  of  this  improvement  was  as  follows: 
The  walls  and  ripraps  were  in  good  order,  but  the  shore  from  the  end 
of  the  present  proposed  extension  of  the  wall  to  the  west  wharf  bad 
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been  serioasly  abraded  and  needed  the  protection  of  a  light  sea- wall, 
which  is  estimated  to  cost  $12,000. 

Deer  Island. — Three  prominent  bluffs  of  this  island  are  protected  by 
granite  sea-walls  originally  built  about  1827.  The  north  he^d  wall  is 
1,740  feet  long;  the  middle  head  wall  is  840  feet,  and  the  south  head 
wall  is  380  feet  long.  In  1865  and  1869  these  walls  were  partly  rebuilt, 
and  in  the  weakest  places  were  backed  with  concrete.  They  were  all 
originally  built  dry,  and  from  time  to  time  have  required  repairs.  Dur- 
ing the  winter,  1888-'89,  the  north  and  middle  head  walls  were  seriously 
injured  by  storms.  One  hundred  feet,  approximately,  of  wall  will  require 
rebuilding,  and  150  feet  of  the  coping  course  and  shell-stone  paving 
needs  resetting.  These  repairs  will  be  made  early  in  the  next  fiscal 
year.  The  remainder  of  the  works  of  preservation  are  in  good  order 
June  30,  1889. 

Long  J«Iand.»The  north  head  of  this  island  is  protected  by  a  granite 
sea-wall  2,081  f  feet  long,  completed  in  1874.  Part  of  the  foundation  of 
the  sea-wall  and  of  the  beach  at  both  of  its  ends  are  protected  by  a 
rubble-stone  apron,  aggregating  1,375  feet  in  length.  This  apron  was 
built  in  1874  and  extendi  in  1884.  No  operations  were  in  progrress 
during  the  fiscal  year.  On  June  30,  1889,  the  wall  needed  to  be  re- 
pointed  in  places,  the  riprap  was  in  fair  order  and  should  be  extended 
about  250  feet  to  more  fully  protect  the  southeastern  shore;  these  re- 
pairs and  extensions  are  estimated  to  cost  $3,000. 

Rainsford  Island. — ^The  north  head  of  this  island  is  protected  by  a 
dry  granite  sea-wall  1,500  feet  long,  originally  built  about  1840  and  ex- 
tensively repaired  in  1884-'85.  No  work  was  done  during  the  year,  and 
on  June  30, 1889,  the  wall  was  in  good  order  and  needed  no  repairs. 

CastU  Island  —The  north  and  part  of  the  east  and  west  shores  of 
this  island  are  protected  by  a  dry  granite  sea-wall  3,300  feet  long,  built 
in  1835.  A  light  riprap  extends  along  the  east  shore  300  feet  from  the 
end  of  the  ^all;  this  was  built  in  1865.  No  work  was  done  during  the 
fiscal  year,  and  on  June  30,  18S9,  the  riprap  was  in  good  order.  The 
sea-wall  needed  repairs  on  the  north  face  a  short  distonce  west  of  the 
wharf,  where  the  foundation  has  been  undermined  and  the  wall  has 
settled.  About  100  running  feet  of  the  wall  has  been  thus  ipjured,  and 
this  length  of  the  wall  needs  taking  down  and  rebuilding,  at  a  cost  of 
$1,000. 

Oovernor^s  Island, — The  shore  line  of  this  island  has  never  been  pro- 
tected. The  east  and  south  bluffs,  however,  should  be  covered  by  sea- 
walls to  prevent  any  additional  abrasion,  not  only  to  secure  the  sites  of 
the  important  heavy  batteries  which  occupy  these  bluffs,  but  also  to 
prevent  injury  to  the  main  ship-channel.  The  east  bluff  wall  should 
be  500  feet  long,  and  is  estimated  to  cost  $30,000;  the  south  bluff  wall 
should  be  1,800  feet  long,  and  will  cost  $50,000. 

WOEKS  OF  IMPEOVEMBNT. 

The  main  shipchanneL — Before  improvement  it  had  a  least  width  of 
100  feet  and  a  least  depth  of  18  feet  at  mean  low  water.  The  general 
project  for  its  improvement  was  submitted  in  1867.  It  propped  to 
dredge  the  channel  23  feet  deep  at  mean  low  water,  1,000  feet  wide  at 
the  *'  Upper  "  and  *'  Lower''  Middles,  and  685  feet  wide  at  the  "Narrows.* 
In  1870  the  proposed  width  at  the  Narrows  was  reduced  to  625  feet,  and 
at  Anchorage  Shoal,  in  the  inner  harbor,  increased  to  1,100  feet.  In 
1887  it  was  proposed  to  straighten  the  passage  through  the  "  Narrows' 
by  cutting  off  a  spur  that  projected  from  Lovell's  Island^  which  wiia 
estimated  to  contain  20,000  cubic  yards. 
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On  JuDe  30, 1888,  the  condition  of  the  main  ship-channel  was  as  fol- 
lows :  It  was  23  feet  deep  at  mean  low  water,  1,100  feet  wide  west  of 
the  "  Upper  Middle,'^  600  feet  wide  at  the  Upper  Middle,  1,000  feet  wide 
at  the  "  Lower  Middle,^  and  625  feet  wide  at  the  "  Narrows." 

In  effecting  this  improvement  dredging  and  blasting  were  done  at 
the  following  places: 

At  Nash's  Bock  Shoalj  during  the  years  1876-1878,  365  cnbic  yards 
of  ledge  were  removed. 

At  KelUfs  Rock  and  Shoal,  during  the  years  1869-1879, 222  cubic  yards 
of  ledge  were  removed. 

Toirer,  CortciUj  and  Channel  Rocks  were  removed  during  the  years 
1867-1875.    They  aggregated  608§  cubic  yards. 

From  the  west  end  of  Brewsters  Spit^  during  the  years  1874-1876, 
29,226  cubic  yards  of  sand  and  gravel  were  dredged  and  95^  cubic  yards  < 
of  ledge  were  removed. 

At  LovelVs  Island,  from  the  southeast  and  southwest  points,  267,294^ 
cubic  yards  were  dredged  during  the  years  1867-1877 ;  and  from  a  spur 
between  these  points  3,430  cubic  yards  were  dredged  in  1888. 

At  Castle  Island  Bar  and  Shoal,  opposite  the  Lower  Middle,  during 
the  years  1880-1S83,  36,957  cubic  yards  were  dredged  and  20  tons  of 
rock  were  removed. 

At  the  Lower  Middle,  in  1874-1875,  State  and  Palmyra  rocks  were  re- 
moved ;  they  aggregated  .62  cubic  yards.  In  1887-1888,  65,576  cubic 
yards  were  dredged  from  this  shoal. 

At  the  Upper  Middle,  during  the  years  1870-1876, 268,278J  cubic  yards 
were  dredged  and  118J  cubic  yards  of  ledge  were  removed. 

At  Anchorage  Shoal,  during  the  years  1879-1882,  65,327  cubic  yards 
were  dredged. 

At  Man-o/'War  Shoal  85,917  cubic  yards  were  dredged  in  the  years 
1878-1880. 

At  Mystic  River  Shoal,  during  the  years  1879-1882,  82,082  cubic  yards 
were  dredged. 

During  the  fiscal  year  ending  June  30, 1889,  operations  were  in  prog- 
ress under  the  contract  of  June  22, 1888,  and  the  supplementary  agree- 
ment of  October  27, 1888,  with  Mr.  G.  W.  Townsend  for  the  removal  of 
ledges  from  the  channel  near  Lower  Middle  Shoal.  The  contract  was 
satisfactorily  completed  May,  1889,  by  the  removal  of  375  cubic  yards 
of  ledge.  The  main  ship-channel,  opposite  the  <^  Lower  Middle,^  is  now 
1,000  feet  wide,  23  feet  deep  at  mean  low  water. 

The  river  and  harbor  act  of  August  11, 1888,  provided  that  $62,500 
<^  shall  be  used  in  widening  the  main  ship-channel  at  the  Upper  and 
Lower  Middles.'' 

Specifications  and  advertisements  for  this  work,  specifically  appro- 
priated for,  were  prepared  and  issued.  The  bids  received  were  opened 
November  8, 1888.  A  copy  of  the  proposals  will  be  found  in  the  annexed 
table. 

On  ^November  23,  1888,  a  contract  was  entered  into  with  the  New 
England  Dredging  Company  to  remove  170,000  cubic  yards,  more  or 
less,  from  the  *'  Upper  and  Lower  Middles.'' 

Operations  under  this  contract  were  commenced  in  December,  1888, 
and  continued  until  May  3, 1889.  A  total  of  146,556  cubic  yards  were 
removed,  when  operations  were  suspended  until  surveys  and  estimates 
could  be  made  for  the  removal  of  small  ledges  uncovered  by  the  dredg- 
ing. 

OH  June  30,  1889,  the  main  ship-channel  was  23  feet  deep  at  mean 
low  w»ter,  1,100  feet  wid^  west  of  the  Upper  Middle,  750  feet  wide  «^t 
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Upper  Middle,  1,000  feet  wide  at  the  Lower  Middle,  and  G25  feet  wide 
at  the  Narrows. 

To  complete  the  project  for  the  improvement  of  the  main  ship-chan- 
nel will  require  an  appropriation  of  $200,000,  all  of  which  coald  be  ex- 
pended to  advantage  during  the  fiscal  year  ending  June  30, 189L 

In  the  project  of  August  24, 1888,  which  was  approved  September  6, 
18^8,  for  the  expenditure  of  the  appropriation  made  for  this  harbor  by 
the  act  of  August  11, 18>i8,  it  was  proposed  to  expend  $6,000  for  a  eor- 
vey  of  the  main  ship-channel  east  of  Long  Island  head.  A  general 
survey  covering  this  area  has  been  made,  and  the  notes  have  been  plot- 
ted. Detailed  surveys  of  the  ledges  and  shoals  indicated  by  this  gen- 
eral survey  will  be  made  during  Uie  next  fiscal  year. 

In  addition  to  these  improvements  of  the  main  ship-channel  through 
the  inner  and  outer  harbor,  dredging  and  blasting  have  been  done  in 
the  following  tributary  channels : 

I. — OlELASiLEB  RITBR. 

This  river  enters  the  inner  harbor  near  the  navy-yard  at  Charles- 
town.  Before  improvement  the  natural  channel  had,  as  far  up  as  West- 
em  Avenue  Bridge,  4 J  miles  from  its  mouth,  7  feet  depth  at  mean  low 
water,  except  in  several  places,  covering  about  1^  miles  in  es^tent  below 
Brookline  Street  Bridge,  where  the  depth  varied  from  4^  to  7  feet 
From  Western  Avenue  Bridge  up  to  Arsenal  Street  Bridge  (2^  miles) 
there  was  a  depth  of  4  feet,  mean  low  water;  thence  to  Market  Street 
Bridge  (f  mile)  2^  feet  mean  low  water;  and  thence  to  the  dam  at  Uie 
head  of  tide- water  (If  miles)  a  depth  varying  from  0  to  9^  feet  above 
mean  low  water.  The  mean  rise  or  fall  of  the  tides  is  10  feet.  A  sketch 
showing  the  river  was  published  in  the  Annual  Beport  of  the  Chi^  of 
Engineers  for  1884,  page  612. 

The  project  for  the  improvement  of  this  river  consists  in  straighten- 
ing, widening,  and  deepening  the  natural  channel,  so  that  it  should  be, 
from  its  mouth  to  Western  Avenue  Bridge,  7  feet  deep  at  mean  low 
water  and  200  feet  wide ;  from  Western  Avenue  Bridge  to  Market  Street 
Bridge  6  feet  deep  at  mean  low  water  and  80  feet  wide;  thence  to  Uie 
dam  at  the  head  of  tide-water  60  feet  wide  and  2  feet  deep  at  mean  low 
water. 

The  estimated  cost  of  this  improvement  was  originally  $85,000.  A 
revised  estimate  was  submitted  in  1881  of  $125,000. 

The  total  appropriations  for  this  improvement  to  date  have  been 
$57,500. 

The  total  expenditures  to  June  30, 1888,  were  $57,378.09. 

No  operations  were  in  progress  during  the  fiscal  year,  and  the  con- 
dition of  the  improvement  June  30, 1889,  was  as  follows :  The  projected 
channel  had  been  completed  from  the  mouth  of  the  river  to  Arsenal 
Street  Bridge  (7^  miles) ;  work  was  stopped  at  this  point  for  the  reason 
that  the  draws  and  piers  of  this  bridge  do  not  conform  to  the  projected 
channel  above  it  In  eflfecting  this  improvement  127,971  cubic  yards 
were  dredged  during  the  years  1880-1884. 

This  improvement,  even  if  the  project  were  completed,  is  not  regarded 
as  an  important  benefit  to  commerce,  for  the  conditions  which  exist  on 
the  lower  reach  of  the  river  between  Boston,  Cambridge,  and  Charles- 
town  make  navigation  of  most  any  kind  extremely  expensive,  slow, 
and  difficult.  Seven  railroad  and  municipal  bridges  now  exist  on  this 
lower  part  of  the  river,  and  an  eighth  is  being  built  on  the  extension 
of  West  Chester  Park  street,  under  authority  of  a  State  act.    The 
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fands  available  Jaly  1, 1889,  will  be  expended  in  surveys  and  exami- 
nations of  the  work. 

n.— FOBT  POINT  CHANNEL. 

This  channel  is  situated  between  the  eastern  shore  of  Boston  proper 
on  the  one  side  and  the  reclaimed  and  improved  flats  of  South  Boston 
and  South  Boston  on  the  other  side.  It  connects  the  tidal  basin  of 
South  Bay,  which  has  an  area  of  250  acres,  with  Boston  inner  harbor, 
is  fast  becoming  the  center  of  the  city's  most  extensive  shipping  trade, 
and  is  the  most  important  branch  of  the  main  ship-channel.  Fort 
Point  Channel  is  1^  miles  long.  Before  improvement  the  least  depth 
at  mean  low  water  was  12  feet  at  its  entrance  and  17  feet  above  Con- 
gress Street  Bridge.  That  part  of  it  which  it  is  proposed  to  improve  is 
spanned  by  bridges  at  Congress  street,  Mt.  Washington  avenue,  and 
at  an  intermediate  point  These  bridges  have  conveniently  located 
draw-openings,  but  the  draw-piers  of  the  railroad  bridge  must  be 
strengthened  or  reconstructed  before  the  improvement  can  be  extended 
past  them,  and  the  width  of  the  draw  increased  to  that  of  the  other 
bridges  above  and  below  it 

The  project  for  this  improvement  was  submitted  January  27, 1885, 
Annual  Report  Chief  of  Engineers,  1885,  page  545. 

It  proposed  the  excavation  of  a  channel  175  feet  wide  and  23  feet 
deep  at  mean  low  water  from  the  entrance  to  near  Federal  Street  Bridge, 
a  distance  of  4,100  feet,  and  was  estimated  to  cost  $100,000;  the  rail- 
road bridge  to  be  constructed  at  the  expense  of  the  owners. 

By  the  river  and  harbor  act  of  August  5, 1886,  the  sum  of  $18,750 
was  appropriated  for  the  improvement  of  that  part  of  the  channel  lying 
below  Congress  Street  Bridge. 

The  total  expenditures  to  June  30, 1888,  were  $17,439.50. 

No  operations  were  in  progress  during  the  fiscal  year,  and  the  oondi- 
tion  of  the  improvement  on  June  30, 1889,  was  as  follows :  The  channel 
had  been  dredged  as  proposed  ft*om  its  entrance  to  Congress  Street 
Bridge,  a  distance  of  1,900  feet;  94,211  cubic  yards  were  removed  in 
effecting  this  improvement  during  the  year  1887. 

The  funds  available  July  1, 1889,  will  be  expended  in  examinations 
of  the  work.  To  complete  the  improvement  as  proposed  to  Federal 
Street  Bridge  will  cost  $60,000,  and  this  sum  could  be  expended  to 
advantage  during  the  fiscal  year  ending  June  30, 1891,  if  the  railroad 
draw  shall  have  been  properly  reconstructed. 

IIL— HINGHAM  HABBOB. 

See  separate  report 

IV.— NANTASKBT  BEACH  CHANNEL. 

This  is  a  small  channel  along  the  east  side  of  Hingham  or  Hull 
Basin.  It  leads  to  a  wharf  on  the  west  side  of  the  heel  of  Nantasket 
Beach,  about  12  miles  from  Boston. 

Before  iqiprovement  it  was  approximately  100  feet  wide  and  had  a 
depth  of  at  least  11  feet,  except  at  the  eastern  end,  1,500  feet  from  the 
wharf,  where  the  width  was  reduced  to  40  to  50  feet  and  the  depth  to 
less  than  8  feet.  It  was  circuitous  and  obstructed  by  bowlders  at  the 
mouth  of  Weir  Kiver  and  by  a  ledge  near  the  wharf. 

The  project  adopted  in  1880  was  to  widen  and  deepen  the  channd 
from  the  mouth  of  Weir  Biver  to  the  steam-boat  wharf;  so  that  H  W(>ala 
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be  100  feet  wide  and  9^  feet  deep  at  mean  low  water;  to  remove  a  few 
bowlders  at  the  month  of  Weir  Biver,  and  to  remove  the  ledge  near  the 
wharf. 

The  total  appropriations  and  allotments  for  this  work  to  date  have 
been  $11,750. 

The  total  expenditures  to  Jane  30, 1888,  were  $11,750. 

The  condition  of  the  improvement  June  30.  1888,  was  as  follows : 

The  projected  channel  had  been  completed  by  the  removal  of  41,922 
cubic  yards  of  material  dredged,  and  54  cubic  yards  of  ledge  blasted 
during  the  years  188U'83. 

The  act  of  August  11, 1888,  provided  for  an  examination  of  this  chan- 
nel. It  was  made  and  a  report  submitted  October  27, 1888.  This  re- 
port stated  that  the  locality  was  worthy  of  improvement,  and  an  allot- 
ment of  $300  was  recommended  for  a  survey. 

No  other  operations  have  been  in  progress  during  the  fiscal  year,  and 
the  condition  of  the  improvement  is  the  same  as  on  June  30,  1888, 

v.— CHANNEL  BETWEEN  NIX'S  HATE  AND  LONG  ISLAND. 

This  is  a  channel  through  the  bar  which  extends  from  the  north  head  of 
Long  Island  to  Nix's  Mate  Shoal.  Previous  to  the  improvement  there 
was  4i  feet  depth  of  water  on  the  bar  at  mean  low  tide. 

The  project  for  the  improvement  was  adopted  in  1883.  It  was  to 
dredge  a  channel  200  feet  wide,  12  feet  deep  at  mean  low  water,  and 
about  550  feet  long.  In  1887  it  was  recommended  that  the  axis  of  the 
cut  be  shifted  30  degrees  to  the  westward  and  that  it  be  widened  to  300 
feet,  15  feet  deep  at  mean  low  water. 

The  original  project  was  estimated  to  cost  $9,000.  The  project  of  1887 
was  estimated  to  cost  $25,000. 

No  specific  appropriation  has  been  made  for  this  work. 

The  expenditures  on  it  to  June  30, 1888,  from  the  appropriation  for 
the  improvement  of  Boston  Harbor,  were,  for  dredging,  $9,551.76.  No 
operations  were  in  progress  during  the  fiscal  year,  and  the  condition  of 
the  improvement  on  June  30,  1889,  was  as  follows : 

The  original  project  had  been  completed  by  the  removal  of  19,899| 
cubic  yards  of  material  during  the  year  1884. 

The  latest  survey  shows  that  the  channel  has  retained  its  full  width, 
and  deepened  throughout  one  foot  approximately.  The  channel  has 
been  of  the  greatest  service  to  the  vessels  and  boats  which  ply  to  the 
wharves  of  the  lower  harbor,  and  has  conferred  a  great  benefit  upon 
oommerce  by  diminishing  the  number  of  passages  of  medium  craft 
through  the  ^'Narrows,"  where  the  channel  is  narrow  and  overburdened, 
and  the  currents  transverse  and  irregular.  These  advantages  will  be 
largely  increased  so  soon  as  the  modified  project  of  1887  shall  have 
been  completed.  The  estimated  cost  of  this  modified  project  is  $25,000, 
all  of  which  could  be  expended  to  advantage  during  the  fiscal  year 
ending  June  30, 1891. 

VL— BROAD  SOUND. 

An  obstruction  called  Barrel  Bock,  lying  on  the  north  side  of  the 
Broad  Sound  Channel,  was  removed  in  1869.  It  contained  116  cubic 
yards. 

The  balance  available  for  the  improvement  of  Boston  Harbor  on  July 
1, 1889,  will  be  expended  in  completing  the  extension  of  the  Gallop^ 
Island  sea-wall,  in  repairing  the  sea-walls  at  Deer  Island^  in  complet- 
ing the  survey  of  the  outer  harbor,  and  in  removing  from  the  "  Upper 
Middle  ^  the  small  ledges  uncovered  by  the  dred^in|^. 
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MtetJ^fUuloHon  of  amounU  which  could  he  expcHded  to  advantage  during  the  fieoal  year 

ending  June  30, 1891. 

Extension  of  Point  Allerton  sea-wall $15,000.00 

Repair  of  Great  Brewster  Island  sea-wall 10,000  00 

Sea-wall  for  Qeorse's  Island 35,000.00 

Extension  of  Gallop's  Island  sea-wall 12,000.00 

Extension  of  Longlsland  sea-wall 3,000.00 

6ea  walls  for  Goyemor's Island 80,0(0.00 

Widening  main  ship-channel  at  the  * '  Upper  Middle " 200, 000. 00 

Completion  of  Fort  Point  channel 60,000  00 

Completion  of  channel  between  Nix's  Mate  and  Long  Island 25, 000. 00 

Total 440, 000. 00 

The  several  works  completed  and  projected  for  the  improvement  of  this  harbor  are 
located  in  the  collection  district  of  Boston  and  Ch'arlestown,  Massaohosotts.  Bos- 
ton is  the  port  of  entry. 

The  accompanying  commercial  statistics  for  the  fiscal  year  ending 
June  30, 1889,  have  been  furnished  by  the  collector  of  customs  at  Boston, 
Mass.: 

Money  statement. 

July  1, 1888,  amount  available $3,129.26 

Amount  appropriated  by  act  of  August  11, 1888 ;..  125,000.00 


July  1,  1889,  amount  expended  during  fiscal  year,  exclusive  of 

lUbilities  outstanding  July  1,  1888 : 170,438.54 

Julyl,  1889,  outotanding  liabilities 6,984.30 

July  1 ,  1889,  amount  covered  by  existing  contracts 8, 205. 40 


128,129.26 


85, 62a  24 


July  1, 1889,  balance  available...- 42,501.02 

'Amount  (estimated)  required  for  completion  of  existinff  project 440, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  une  30, 1891  440, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 


compJ 
harbor  acts  of  1806  and  1867. 


Ahatract  of  proposah  for  delivery  of  granite  ashlar  at  Qallop's  Ulandy  Boston  Harbor, 
MaeeachueettSf  opened  November  3, 1888,  by  Mai,  John  P,  Hawkins ^  C,  S,^  U.  S.  A,, 
during  the  official  absence  of  Lieut,  Col,  Cr,  L,  Gillespie^  Corps  of  Engineers, 


Kunee  of  bidden. 

Prices  bid  for  800  feet  granite  ashlar  per  running  foot. 

Ko. 

1  foot  10 

inches 

rlHe. 

1  foot  11 

inches 

rise. 

2  feet 
rise. 

2  feet  1 
inch  rise. 

2  feet  3 

inches 

rlt»e. 

300  square 
yards  shell 
stone,  per 

square 

yard. 

Aggregate 

amounts 

bid. 

1 

Bookport    Granite 

ComiMuiy.* 
Cbarles     H.     Ed- 

w«rd».t 
PJgeon  Hill  GraQito 

CompaDy.t 
ThonuM  A.  Kowet .. 

$0.70 

$5l012.00 

2 

7,045.00 

t9 

4 

4. 747.  UO 

7, 149. 00 

5 

6 

George  Willet  An- 
drews. 
Xdwin  Caiuiev  & . . . . 

$2.40 

$2.40 

$2.49 

$2.49 

$5.87 

2.28 
1.35 

5.433.00 
5,603.63 

7 

JTaniMi  .T.  VAmnn  f  . . 

8,224.00 

George  H.Ne^n**. 

Prp4ic1«  H.  Smith  tt  -  r 

6,648.00 

iS 

7.620.00 

10 

Honnt      Waldo 
Oranite  Works. U 

6,283.00 

*$16.01|  per  lin«?ar  foot  for  five  courses. 
t  Lowest  bid. 

H  Approxboate  amount,  bid  indefinite. 
**  $1d  per  cubic  yard  for  five  courses. 


f  For  all  stone  as  per  specifications. 
^  $5,008  63  for  five  courses  complete. 
n  Granite  as  per  advertisement, 
ft  80  cents  per  cubic  foot. 


Contract  awarded  to  the  Pig^n  0ill  Granite  Company,  with  the  approval  of  th« 
Cbiof  of  Engineers. 
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Jhatraot  of  proposals  for  dredging  in  Boston  Harhory  Massachuselts^  opened  Xowmher  8, 
18^8,  by  Maj.  W.  8,  Stanton,  Corps  of  Engineers,  during  the  official  ahsenice  of  " 
Col,  G.  L,  Gillespie,  Corps  of  Engineers. 


Names  of  bidders. 

Price  bid  per  euMe 
yard  ior» 

No. 

Dredgins 
meaaared 
insoows. 

Bcavvalef 
bowldets 

overetOBS 
eaeh. 

*1 

Aaeustas  R.  Wrleht 

CenU. 

as 

flS.« 

:2 

New  Angland  Dredging  Company,  by  Charles  H.  Sonther,  president. . . 

tl«.«l 

*  To  commence  at  once. 

t  For  bowldt:r8  over  3  tons  each. 

1  To  commence  on  or  before  December  1, 1888 ;  lowest  bid. 

Contract  awarded  to  the  New  England  Dredging  Company,  with  the  approval  of  ttie 
Chief  of  Engineers. 


Transactions  of  commerce  and  navigation  at  the  port  of  Boston, 

Importations : 

Merchandise |66,731, 

Coin  and  bullion $39,411 

Domestic  exportations,  merchandise |65, 893,210 

Foreign  exportations  (returned  exports),  merchandise $967, 010 

Vessels  entered  from  foreign  ports : 

Number... 2,370 

Tonnage 1,399,484 

Vessels  cleared  for  foreign  ports: 

Nnmber ; 2,474 

Tonnage 1,221,842 

Total  customs  collected  from  all  sources 920,680,738.3)} 


B  II. 


IMPROVEMENT  OF  HARBOR  AT  HINGHAM,  MASSACHUSETTS. 


Hiugham  Harbor  is  situated  in  the  southern  part  of  Hingham  or 
Hull  Basin,  which  comprises  all  that  part  of  Boston  Lower  Harbor 
south  of  Nantasket  Boads.  A  chart  of  the  harbor  was  published  in  the 
Annual  Beport  of  theOhief  of  Engineers  for  the  year  1888,  Pai*t  I,  page 
456. 

The  harbor  covers  an  area  of  one  square  mile,  and  has  extensive  mad 
6ats,  bare  at  low  tide.    The  mean  rise  or  fall  of  the  tide  is  9,4  feet. 

The  channel  leading  to  Hingham  south  of  Bagged  and  Sailor's  islands 
was,  before  improvement,  very  narrow  and  crooked  and  obstructed  by 
sunken  rocks  and  sboals.  Its  least  width  was  30  feet«  and  least  depth 
4  feet  at  mean  low  water. 

The  object  of  its  improvement  is  to  widen  and  deepen  the  natural 
channel  from  deej)  water  near  the  head  of  the  harbor  to  the  steum  bot^t 
wharf,  a  distance  of  2,500  feet. 
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• 

The  origiual  project  fbr  iinprorement  was  submitted  December  23, 
1874,  It  provided  for  an  improved  channel  on  the  east  side  of  Sailor's 
Island,  past  the  west  side  of  Beacon  to  the  Hingham.  Wharf,  100  feet 
wide  and  8  feet  deep  at  mean  low  water,  at  an  estimated  costof  $11,000. 
This  project  was  modified  January  20, 1885,  when  it  was  proposed  to 
deepen  the  imprnved  channel  to  10  feet  at  mean  low  water,  and  to  re- 
move a  mid-channel  ledge  lying  between  Chandler's  and  Ragged  isl* 
ands^  measuring  128  cubic  yards,  at  a  total  cost  of  $18,700. 

The  total  amount  appropriated  for  this  harbor  to  date  is  $21,000. 

The  total  expenditures  to  June  30,  1888,  were  $16,000. 

The  condition  of  the  improvement  on  June  30,  1888,  was  as  follows : 
The  original  project  had  been  completed,  and  the  modified  project  of 
1885  had  been  partly  completed,  by  dredging  and  blasting  the  channel 
10  feet  deep  and  50  feet  wide,  through  the  ledge,  which  extends  for  280 
feet  in  length  in  the  Improved  channel,  about  1,600  feet  northeast  of  the 
8team-boat  wharf. 

On  August  24, 1888,  a  project  was  submitted  for  the  expenditure  of 
$5,000,  made  available  for  this  improvement  by  the  river  and  harbor 
act  of  August  1 1, 1888.  This  project  proposed  to  enlarge  the  cut  through 
the  ledge,  1,600  feet  northeast  of  the  steam-boat  wharf,  to  its  full  pro- 
jected dimensions,  100  feet  wide  and  10  feet  deep  at  mean  low  water, 
280  teet  long.    This  project  was  approved  September  10, 1888. 

'  Specifications  and  advertisement  for  this  work  were  prepared  and 
issued,  and  the  bids  received  were  opened  November  2, 1888.  A  copy 
of  the  proposals  received  will  be  found  in  the  annexed  table. 

On  November  16,  U88,  a  contract  was  entered  into  with  Mr.  Geo.  W. 
Townsend  for  the  removal  of  200  cubic  yards  of  ledge,  more  or  less,  at 
$25  per  cubic  yard.  The  contract  expires  December  31, 1889.  Opera- 
tions under  it  were  commenced  in  May,  1889,  and  80  cubic  yards  were 
removed  during  the  year  ending  June  30, 1889.  To  complete  the  proj- 
ect will  require  an  appropriation  of  $8,000,  all  of  which  could  be  ex- 
pended to  advantage  during  the  fiscal  year  ending  June  30,  1891.  The 
benefit  to  be  expected  from  the  completion  of  this  improvement  is  a  more 
convenient  and  safe  navigation  of  the  improved  channel. 

Hinffham  Harbor  is  in  the  collection  district  of  Boston,  Mass.  Tbe  nearest  lij^ht- 
boase^  the  Narrows  light  on  the  main  ship-channel  in  Boston  Harbor,  distant  about 
Siriles. 

Commercial  statictics  included  in  Boston  Harbor. 

Money  ntatement    • 

Amount  appropriated  by  act  of  An^ust  11, 1888 $5,000.00 

July  1,  1889,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1888 $142.68 

Jnlyl,  1889,  outstanding  liabilities 2,155.00 

July  1,  1889,  amount  covered  by  existin  g  contracts 2, 000. 00 

'^ 4,297.68 

July!,  1889,  balance  avaUable 702.32 

(Amoont  (estimated)  required  for  completion  of  exist  in  j^  project 8, 000. 00 
Amoant  that  can  be  profitably  expended  in  fiscal  year  ending  J  une  30, 1891      8, 000. 00 
Sobmitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(I 
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Ahttraot  of  proposals  for  the  removal  of  ledge  from  the  harbor  at  Mtn^kamiy  Ma99,, 
November  2, 1888,  by  Lieut.  Col  G,  L.  GilleepU,  Corps  ofJSngimetrs. 


Ko. 


1 

3 

8 

•4 


Kamea  of  bidden. 


Hiram  W.PhlUips... 

Bojnton  Bros  

Thomas  A.  Rowe 

George  W.  Towosend 


Price  Ud  fur  the  TV- 


Rock  per 

eiibio>ard 

meaaared 

insttv, 


$27.00 
SSlOO 
28.75 
25.00 


cable  ^^vA. 


Xii 


*  Lowest  bid  for  removal  of  rock.    No  loose  material. 

Contract  awarded  to  George  W.  Townsend,  with  the  approval  of  the  Chief  of  En- 
gineers. 


B.    12. 
IMPROVEMENT  OP  HARBOR  AT  SCITUATE,  MASSACHUSETTS. 

Scituate  Harbor  is  on  the  w^st  chore  of  Massachasetts  Bay,  14  mileB 
from  either  Boston  or  Plymouth  light- house,  and  just  southwest  of  tiie 
direct  sailing  course  of  all  ocean-going  vessels  entering  Boston  Harbor. 

Before  improvement  the  harbor  had  a  low- water  area  of  57  aca^e  ap- 
proximately, more  than  6  acres  of  which  had  a  depth  of  at  least  3  feet 
at  mean  low  water.  It  was  entirely  open  to  the  action  of  easterly 
winds,  and  the  entrance  was  obstructed  by  many  sunken  bowldefs. 
The  depth  on  the  bar  was  about  2^  feet  at  mean  low  water,  and  the 
mean  rise  or  fall  of  the  tide  is  8.9  feet 

A  plan  of  the  harbor,  showing  the  proposed  improvement,  was  pub- 
lished in  the  Annual  Report  of  the  Chief  of  Engineers  for  1881,  Part  I, 
page  522. 

The  object  of  the  improvement  is  to  create  a  harbor  of  refuge  for  ves- 
sels bound  to  Boston,  that  are  too  far  south  of  their  course  to  clear  the 
dangerous  ledges  near  Minot  light-house. 

The  project  for  the  improvement  adopted  in  1881  is  to  build  two 
rubble-stone  breakwaters- converging  towards  each  other  from  opposite 
banks,  and  to  dredge  an  anchorage  basin  with  channels  connecting 
with  the  sea  and  the  town  wharves.  The  north  breakwater  from  Oedar 
Point  is  to  be  800  feet  long,  and  the  south  breakwater,  firom  the  point 
of  the  "First  Cliff,''  is  to  be  730  feet.  Both  breakwaters  are  to  be  20 
feet  wide  on  top  and  4  feet  above  mean  high  water  except  at  their  outer 
ends,  which  are  to  be  built  0  feet  higher  to  serve  as  sites  for  entranoe 
beacons. 

The  anchorage  basin  to  be  30  acres  in  area,  approximately.  The  en* 
trance  channel  to  be  2,700  feet  in  length  and  300  feet  average  width. 
The  estimated  amount  of  dredging  (including  the  entrance  channel)  was 
500,000  cubic  yards ;  to  give  a  depth  of  15  feet  at  mean  low  water  ia 
the  entrance  channel;  12  to  15  feet  between  the  breakwaters;  12  feet 
immediately  in  rear  of  the  south  breakwater,  and  10  feet  for  the  an- 
chorage basin.  The  estimated  cost  of  the  breakwater  was  9100,000,  and 
of  the  dredging  $190,000,  a  total  of  $290,000. 
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The  total  amouut  appropriated  for  this  work  to  date  is  $52,600.  The 
amount  expended  to  June  30, 1888,  was  $473500.  The  condition  of  the 
improvement  June  30,  1888,  was  as  follows:  The  north  breakwater  was 
720  feet  long,  of  full  width  and  height;  the  entrance  channel  was  100 
feet  wide,  1,600  feet  long,  and  5  feet  deep  at  mean  low  water.  The  an- 
chorage basin  was  400  by  350  feet  in  area,  7  feet  deep  at  mean  low 
i^ater.  Nothing  had  been  done  on  the  south  breakwater.  A  portion 
of  the  beach  between  Gedar  Point  and  the  mainland  was  protected  by 
a  brush  and  stone  bulkhead  450  feet  long,  in  fVont  of  which  was  a  stone 
apron  10  feet  wide,  385  feet  long.  All  known  bowlders  obstructing  the 
entrance  of  the  harbor  were  removed. 

On  August  24, 1888,  a  project  was  submitted  for  the  expenditure  of 
the  sum  of  $5,000,  made  available  for  this  improvement  by  the  rivw 
and  harbor  act  of  August  11, 1888.  This  project  proposed  to  dredge  a 
channel  25  feet  wide  and  three  feet  deep  at  mean  low  water  to  connect 
the  basin  with  the  town  wharves. 

This  project  was  approved  by  the  Chief  of  Engineers,  September  7. 
1888. 

Specifications  and  advertisement  for  this  work  were  prepared  and 
issued,  and  bids  opened  November  2, 1888.  A  copy  of  the  proposals 
received  will  be  found  in  the  annexed  table. 

A  contract  was  entered  into  with  Messrs.  Boynton  Bros.,  on  Novem- 
ber 26, 1888,  to  dredge  9,000  cubic  yards,  more  or  less,  scow  measure- 
ment, £rom  the  channel  leading  from  the  basin  to  the  town  wharves, 
thereby  making  it  25  feet  wide,  1  foot  deep  at  mean  low  water.  This 
contract  expires  December  31, 1889,  and  no  operations  under  it  have 
been  in  progress  during  the  year  ending  June  30, 1889. 

No  other  operations  have  been  in  progress  during  the  fiscal  year,  and 
the  condition  of  the  beach  protection,  and  of  the  improved  channel  and 
basin,  and  of  the  north  breakwater,  is  essentially  the  same  as  at  the 
date  of  the  last  report. 

-  The  amount  required  to  complete  the  improvement  is  $237,500.  Of 
this  amount  $50,000  could  be  profitably  expended  during  the  fiscal  year 
ending  June  30, 1891,  as  follows: 

Build  sooth  breakwater,  400  feet  Ions,  10,000  tons  rabble,  at  $2.15 t21«500 

Enlargd  anchorage  basin  to  4  acres,  10  feet  deep,  and  the  channel  to  the  town 
wharves  to  150  feet  wide,  witb  the  same  depth ;  70,000  onbic  yards  of  dredg- 
ing, at  33  cents  23,100 

Contingencies 5,400 

Total 50,000 

Scitnate  is  in  the  collection  district  of  Plymouth,  Mass.    The  nearest  iK>rt  of  entry 
is  Plymouth,  Mass.    The  nearest  light-house  is  Minot's  light,  about  5  miles  distant. 

The  accompanying  commercial  statistics  have  been  furnished  by  the 
collector  of  customs  at  Plymouth,  Mass. 

Money  statement. 

Amonnt  appropriated  by  act  of  August  11, 1888 /. $5,000.00 

July  1, 18n9,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1888 $46.08 

July  1, 1889,  amount  covered  by  existing  contracts 4, 050. 00 

4,096.08 

Julyl,  1889,  balance  available 903.9S 

{Amount  (estimated)  required  for  completion  of  existing  project 237,500,00 
Amountthatoan  be  profitably  expended  infiscal  vear  ending  June30, 1891    50, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  3  of  river  and 
harbor  acts  of  1866  and  1867. 
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AMract  of  proposaUfor  dredging  in  Scituate  HarhoTf  Ma»9.^  opened  Koremher  2, 18^  ftjr 

lAeuU  Col,  G,  L,  Oilleepie^  Corps  of  Engineers, 


Ka 


1 

•2 
8 


Kmdm  of  bidders. 


AngnstDsR.  Wright 

Boyoton  Bros 

Bay  State  Dredging  Company,  A.  B.  Martin,  proprietor 


Price  bid  for— 


Dredging 

prr  onbio 

yardmeaa- 

ofedin 

acoi 


Cents. 


45 
55 


Remaralef 
bovMen 
weljLkisg 


oabicyard. 


12 


*  Lowest  bid. 


Contract  awarded  to  Messrs.  Boynton  Brotbers,  with  the  approval  of  the  Chief  of 
Engineers. 


COMMERCIAL   STATISTICS. 


Domestic  entrances,  11 ;  tonnage,  1,925;  yalne,  |17,500.    Domestic  clearances,  11 ; 
tonnage,  1,925;  tons  of  coal  entered,  1,200:  feet  of  lumber  entered,  550,000;  exports, 
10,000  barrels  of  sea-moss  valned  at  $35,000. 
.The  vessels  frequenting  the  port  are  schooners  of  not  ahove  7  feet  draught. 


B  13. 

IMPROVEMENT  OF  HARBOR  AT  PLYMOUTH,  MASSACHUSETTa 

Plymouth  Harbor  ia  situated  30  miles  south  of  fioston.  Its  outer 
anchorage,  the  ^^Oow  Yard,'' is  common  to  Plymouth,  Kingston,  and 
Dnxbury,  and  is  the  only  refuge  for  sea-going  vessels  from  northeasterly 
gales  wben  caught  between  fioston  and  Provincetown,  a  distance  of 
about  75  miles,  following  the  coast  line.  The  entrance  to  this  outer  an- 
chorage is  direct,  unobstructed,  and  of  ample  width,  and  sufficiently 
deep  for  the  wants  of  commerce.  The  anchorage  is  capacious,  and  has 
good  ^'  holding-ground,'^  but  the  extensive  tidal  basins  inside  of  it  give 
rise  to  strong  variable  currents  across  it 

The  inner  or  harbor  proper  is  formed  by  Long  Beach,  a  narrow,  low 
sand-spit  3  miles  long,  which  runs  generally  parallel  to  the  mainland 
and  about  a  mile  from  it. 

The  harbor  contains  2,000  acres,  almost  all  of  which  is  dry  at  low  tide. 
A  few  narrow,  crooked,  shallow  channels  traverse  these  flats.  These 
channels  join  about  the  center  of  the  harbor,  opposite  the  town  wharves, 
and  form  the  main  ship-channel,  150  feet  wide,  approximately,  and  10 
feet  deep  at  mean  low  water,  which  runs  directly  behind  the  northern 
half  of  Long  Beach  to  the  outer  anchorage. 

The  maintenance  of  this  inner  harbor  and  channel  depends  on  the 
preservation  of  Long  Beach. 

Before  improvement  about  6  inches  depth  of  water  cpnld  be  carried 
to  the  town  wharves  at  low  tide. 

A  chart  of  the  harbor  was  published  in  the  Annual  Report  of  the 
Chief  of  Engineers  for  the  year  1888,  Part  I,  page  460. 
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Previons  to  1875  the  project  was  a  general  one,  and  had  for  its  object 
the  preservation  only  of  Long  Beach.  From  the  nature  of  the  work  it 
can  at  no  time  be  considered  completed,  and  small  annual  appropria- 
tions are  necessary  to  repair  any  damage  done  by  storms.  The  various 
devices  employed  for  this  purpose  are  described  in  the  Annual  Report 
of  the  Chief  of  Engineers  for  1877,  all  of  which  have  been  remarkably 
successful. 

The  project  for  the  improvement  of  the  harbor  was  first  adopted  in 
1876.  It  provided  for  dredging  a  channel  from  the  town  wharves  to 
the  main  ship-channel,  2,286  feet  long,  100  feet  wide,  and  G  feet  deep  at 
mean  low  water.  This  project  was  modified  in  1877  so  as  to  include 
the  dredging  of  a  basin  866  feet  long,  150  feet  wide,  and  8  feet  deep, 
directly  in  front  of  the  town  wharves. 

In  1884  and  1885  it  was  proposed  to  deepen  the  improved  channel 
and  basin  to  9  feet  at  mean  low  water,  and  to  make  the  approaches 
more  easy. 

The  modified  project  of  1884  required  the  excavation  of  81,000  cubic 
yards  (scow  measurement),  and  was  originally  estimated  to  cost  $27,000. 
This  estimate  was  revised  in  1885,  in  accordance  with  the  low  prices 
then  current  for  dredging,  and  the  cost  was  then  estimated  to  be 
$22,500. 

From  1866  to  date  the  amount  appropriated  for  this  improvement  was 
$120,800,  of  which  there  had  been  expended  to  June  30, 1888, 

For  beach  protection $72,587.50 

For  dredging  etc 42.212.44 

Total I14,a00.00 

The  condition  of  the  improvement  on  June  30,  1888  was  as  follows: 
The  improved  channel  was  115  feet  in  width,  9  feet  in  depth  at  mean 
low  water;  the  basin  was  800  feet  in  length,  9  feet  in  depth  for  90  feet 
of  its  width  nearest  the  town  wbarves,  and  the  remainder  averaged  5 
feet  in  depth  ;  Long  Beach  was  in  good  order  throughout,  and  the  works 
of  preservation  on  it  required  no  repairs  or  extension. 

On  August  24, 1888,  a  project  was  submitted  for  the  expenditure  of 
the  sum  of  $6,000  made  available  for  this  improvement  by  the  river  and 
harbor  act  of  August  11, 1888. 

This  project  proposed  to  reserve  $1,000  for  probable  necessary  repairs 
to  Long  Beach,  and  to  expend  $5,000  in  enlarging  "the  basin '^  to  its 
full  projected  dimensions. 

This  project  was  approved  September  14, 1888.  Specifications  and 
advertisement  for  the  proposed  woik  were  prepared  and  issued,  and 
bids  received  were  opened  November  1,  1888.  A  copy  of  the  proposals 
received  will  be  found  in  the  anuexed  table. 

A  contract  was  entered  inta  with  Mr.  Augustus  R.  Wright  on  No- 
vember 26, 1888,  to  dredge  13,000  cubic  yards,  more  or  less,  from  "  the 
basin"  at  29|  cents  per  yard,  scow  measurement.  This  contract  ex- 
pires December  31, 1889,  and  no  operations  have  been  in  progress  under 
it  during  the  fiscal  year. 

In  November,  1888,  an  easterly  storm  caused  four  serious  breaches  in 
the  northern  part  of  Long  Beach ;  they  were  at  once  closed  with  plank 
bulkheads  aggregating  370  feet  in  length.  This  work  was  done  by  hired 
labor  and  cost  $444.17. 

On  June  30, 1889,  the  improved  channel  and  basin  are  in  the  same 
condition  essentially  as  at  the  close  of  the  last  fiscal  year.  Some  re- 
pairs and  extensions  to  the  existing  bulkheads  on  Long  Beach  are  re- 
quired, which  it  is  estimated  will  cost  $1,500. 
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To  complete  the  project  will  require,  at  present  rates  for  dredging,  an 
appropriation  of  $14,600. 

A  small  sum  shoald  always  be  available  for  the  harbor,  to  imme- 
diately repair  any  damage  made  by  storms  to  Long  Beach.  These 
necessary  repairs  have  in  the  last  twenty  years  averaged  $1,500. 

During  the  fiscal  year  ending  June  30,  1891,  an  appropriation  of 
$17,500  could  be  expended  to  advantage  for  dredging,  for  necessary  re- 
pairs and  extensions  of  the  present  bulkheads  on  Long  Beach,  and  for 
the  repair  of  probable  storm  damages. 

The  prospective  benefits  to  commerce  are  increased  facilities  and 
safety  in  navigating  the  improved  channel. 

Plyrooatk  Harbor  is  located  in  the  oollectioD  district  of  Plymonth,  Mass.,  of  wliicli 
Plymoath  is  the  port  of  entry. 

The  nearest  light-houses  are  the  Plymouth  (Gurnet)  lights  about  5  miles  from  Ply- 
mouth, and  Duxbury  Pier  Light,  about  2  miles  distant. 

The  accompanying  commercial  statistics  for  the  fiscal  year  ending 
June  30, 1889,  have  been  furnished  by  the  collector  of  customs  at  Ply- 
month,  Mass. 

Money  statement. 

Amount  appropriated  by  act  of  August  11, 1888 |6,000. 00 

July  1, 18^,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1888 $502.75 

July  1 ,  1889,  amount  covered  by  existing  contracts 3,  8^.  75 

4,,386. 50 

July  1, 1889,  balance  available 1,613.50 

(Amount  (estimated)  required  for  completion  of  existing  project 17^500. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,1891   17,  500. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


Abstract  of  proposals  for  dredging  in  Plymouth  Harbor ,  Mass,,  ppeued  Xorember  1,  1888, 

by  Lieut,  Col,  Q,  L,  Gillespief  Corps  of  Engineers, 


No. 


•1 
2 
3 

t4 


Name  of  bidder. 


Au^iastiis  R.  Wright 

National  Dredging  Company,  by  George  O.  Barker,  vice-preaident. 

Bay  State  Dredging  Company,  by  A.  B.  Martin,  proprietor 

BoyntonBroe 


'  Lowest  bid. 


t  Bid  informal. 


Price  bid  for— 


Dredging 

per  eabio 

yard,  meaa- 

nredln 

scows. 


Cents. 
29| 
30 
35 
82 


The  rs- 

moral  of 

bowld«« 

weighing 

OTerStOM, 

per  oabk 

yard. 


$10 


n 


Contract  awarded  to  Augustus  R.  Wright,  with  the  approval  of  the  Chief  of  En- 
gineers. 
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COMMERCIAL  STATISTICS. 


Shipping. 

Foreign. 

• 

Domestio. 

Nnmber. 

Tonoage. 

Vain©. 

Nnmber. 

Tonnage. 

17,012 
17,166 

Valne. 

XntnuieM 

Glflisnuiocio  J 

4 
5 

1.329 
1,523 

#67,603 
5.790 

117 
119 

$185,583 

Amount  of  roTonne  oolleotetl $100, 562. 58 

Coal  Imported tons..  20,897 

Ixtm  imported do —  450 

Cordage    exported    (valae  $45,900) 

tons r. 320  I 


Merchandise tons..  468 

Miscelluneons imports do  ...  650 

Lumber  importea feet..  4,055,000 

Value  of  machinery  exported $5^790 


The  yesselB  frequenting  the  port  are  principally  schooners  from  8  to  12 feet  draught 


B  14. 

IMPROVEMENT  OF  HARBOR  AT  WELLFLEET,  MASSACHUSETTS. 

Weilfleet  Harbor  is  situated  on  Cape  God  Bay,  12  miles  sontheast  of 
Provinoetown  HarWr. 

A  chart  of  the  harbor  was  published  in  the  Annual  Report  of  the  Chief 
of  Engineers  for  the  year  1888,  Part  I,  page  478. 

The  harbor  consists  of  an  outer  anchorage  south  of  Smalley's  Bar, 
and  an  inner  harbor  north  of  the  same  bar. 

The  outer  anchorage  is  sufficiently  capacious,  free  from  obstructions, 
and  protected,  to  meet  the  present  demands  o^  commerce,  but  the  inner 
harbor,  although  capacious  and  perfectly  protected,  has  no  low-water 
navigable  connection  with  the  town  wharves. 

It  is  4,200  feet  from  the  6- foot  contour  to  the  wharves,  and  not  to  ex- 
ceed 6  inches  draught  can  be  carried  to  them  at  mean  low  water. 

The  original  project  for  the  improvement  of  this  harbor  was  sub- 
mitted November  3, 1871.  It  was  based  on  the  survey  provided  for  in 
the  river  and  harbor  act  of  January  31, 1871.  It  proposed  to  dredge 
two  channels,  each  150  feet  wide  and  4 feet  deep  at  mean  low  water;  one 
2,060  feet  long  to  reach  "Central'^  and  *' Commercial '^  wharves,  and 
one  1,400  feet  long,  to  reach  "  Mercantile  "  Wharf.  It  was  also  proposed 
to  remove  204  cubic  yards  of  sunken  rocks.  The  cost  of  this  project 
was  estimated  to  be  $30,000. 

On  November  28, 1887,  a  revised  project  was  submitted.  It  was  based 
on  the  survey  provided  for  in  the  river  and  harbor  act  of  August  6, 
1886.  It  proposed  to  dredge  a  channel  from  the  ''  Deep  Hole  "  to  the 
town  wharves,  6  feet  deep  at  mean  low  water,  100  feet  wide,  and  4,200 
feet  long,  at  an  estimated  cost  of  $24,000. 

The  total  appropriations  for  this  harbor  to  date  have  been  $12,000. 

By  the  river  and  harbor  act  of  June  10,  1872 $5,000 

By  the  river  and  harbor  act  of  August  11,  1888 7,000 

Total 12,000 

The  total  amount  expended  to  June  30, 1888,  was  $5,000,  andthecon- 
dition  of  the  improvement  on  that  date,  was  as  follows :  ^<  Mayo  Bay," 
"  Lobster,'^  and  "  Lurapfish  "  rocks  had  been  removed,  and  no  low- water 
channel  existed  to  the  town  wharves.  On  August  24, 1888,  a  project 
was  submitted  for  the  expenditure  of  the  funds  made  available  for  this 
improvement,  by  the  river  and  harbor  act  of  August  II,  1888.    This 
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project  was  to  dredge  a  channel  from  tbe  "  Deep  Hole"  to  tbc  town 
wharves,  4,200  feet  long,  25  feet  wide,  and  6  feet  deep  at  mean  low  water. 
This  project  was  approved  by  the  Secretary  of  War  September  11, 1888. 

Specifications  and  advertisement  for  this  work  were  prepared  and 
issued,  and  the  bids  received  were  opened  November  3,  1888.  A  copy 
of  the  proposals  will  be  found  in  the  annexed  table. 

On  November  26, 1888,  a  contract  was  entered  into  with  Mr.  A.  R. 
Wright  to  dredge  18,000  cubic  yards  at  34^  cents  per  yard,  scow  meas- 
urement, from  the- proposed  channel  connecting  the  ^<  Deep  Hole"  with 
tbe  town  wharves,  making  it  2,500  feet  long,  4  feet  deep  at  mean  low 
water,  and  25  feet  wide. 

This  contract  expires  December  31,  1889,  and  no  operations  have 
been  in  progress  under  it  during  tbe  year  ending  June  30, 1889.  No 
other  operations  have  been  in  progress  and  the  condition  of  tiie  im- 
provement remains  the  same  as  on  June  30, 1888.  To  complete  the 
improvement  will  require  at  the  present  prices  for  dredging  an  appro- 
priation of  $26,000,  all  of  which  could  be  expended  to  advantage  daring 
the  fiscal  year  ending  ending  June  30, 1^1. 

Tbe  prospective  benefits  to  commerce  are  increased  facilities  in  navi- 
gating the  inner  harbor. 

The  accompanying  commercial  statistics  for  the  fiscal  year  ending  Jnne  90,  1689» 
have  been  fnrnishea  by  the  collector  of  costoms  at  Barnstable,  Mass.  The  nearest 
light -house  is  upon  Billingsgate  Island. 

Money  statement 

Amonnt  appropriated  by  act  of  August  11,  1888 |7,000,00 

Jaly  1,  1889,  amonnt  expended  dnnog  fiscal  year,  exolnsive  of 

liabUities  outstanding  July  1,  18H8 $43.54 

July  1,  1889,  amount  covered  by  existing  contracts 6, 21 0. 00 

6,853.54 

July  1, 1889,  balance  available 746.46 

r  Amount  (estimated)  required  for  completion  of  existing  project 26,000.  UO 

J  AmouDt  that  can  be  profitably  expended  in  fiscal  vear  ending  June  30, 1891    26,  OdO.  00 
)  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
t     harbor  acts  of  1866  and  1867. 


Ah$tract  of  proposals  for  dredging  in  Wellfleet  Barbor,  Ma$$,,  opened  November  3,  1888, 
by  Mai.  John  P,  Hawkins ,  C.  <Sf.,  U.  8,  A.,  during  the  official  absence  qf  Lieut,  CoL  G, 
X.  Oiilespief  Corps  of  Engineers. 


No. 


1 
a 

t3 


Name  of  bidder. 


Bay  Stato  Dredfdng  Company,  A.  B.  Martin,  proprietor 
Boynton  Brothers 

AngastnsR.  Wright 


Prieebidfbr— 


Bredffing 

per  oobic 

yardmeaa- 

nredin 

ioowa. 


Otnts. 
•87 
40 

J41 


Tbe  re> 
movalof 
bowldert 
weighing 

over  8  toot 
eaehpcr 

oabieyard. 


$14 
IS 


*  Piioe  for  dredging  if  material  can  bo  dumped  inside. 

f  Lowest  bid. 

t  Price  for  dredging  If  material  haa  to  be  towed  to  sea. 

Contract  awarded  to  Augustus  B.  Wright,  with  the  approval  of  the  Chief  of  ISo- 
gineers. 
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COMMSRCIAL  STATISTICS. 


The  amouDt  of  revenoe  ooUeoted  was  $157.50. 


Shipping. 

Foreign. 

Domestic 

Knmber. 

Tonnage. 

Valne.» 

Number. 

Tonnage. 

Valne.* 

EntnmoM.. 

CICIIUPOM 

1 
1 

76 
76 

$3,000 
8,000 

18 
20 

1,850 
1,760 

176,000 
100,000 

*E«tinuitea. 


Coal  imported... tons..    1,805 

Saltezported boahelB..  10,000 

Iron  imported tons..         10 


Lumber  imported feet..  20,00 

Value  of  merchandise  imported $47 

Yalne  of  miscellaneons  imports $16 


The  Yessels  freqneDtiiiff  the  port  are  schooners,  mostly  fishing- vessels,  from  5  to  10 
feet  draft.    Their  value  is  estimated  at  $1,500,000. 


B  15. 

IMPROVEMENT  OF  HARBOR  AT  PROVINCETOWN,  MASSACHUSETTS. 

• 

Provincetown  Harbor  is  sitaated  at  the  extremity  of  Cape  God,  about 
40  miles  soatheast  from  Boston  Light. 

It  is  ODe  of  the  most  valuable  harbors  of  refuge  on  the  Atlantic  coast. 
The  entire  commerce  of  New  England,  and  a'srery  large  local  fishing  in- 
terest, are  directly  benefited  by  its  maintenance,  which  depends  entirely 
on  the  preservation  of  the  sandy  beaches  which  inclose  it. 

Since  1826  the  project  has  been  a  general  one,  and  provides  for  the 
preservation  of  the  harbor  by  building  dikes,  bulkheads,  and  sand- 
catches,  and  extensive  planting  of  beach  grass,  to  repair  or  prevent 
storm  damages  to  the  beaches.  From  the  nature  of  the  work  it  can  at 
no  time  be  considered  completed. 

A  full  history  of  the  improvements  will  be  found  in  the  Annual  Reports 
of  the  Chief  of  Engineers  for  the  years  1876, 1879,  and  1886.  A  special 
dike  across  House  Point  Island  Flats,  to  be  built  contingently,  was 
recommended  in  the  Annual  Report  for  1886.  A  plan  of  the  harbor  was 
published  in  the  Annual  Report  of  the  Chief  of  Engineers  for  1886. 

The  total  appropriations  or  allotments  for  this  work  up  to  date  have 
been  $146,478.44.  The  amount  expended  up  to  June  30,  1888,  was 
$139,328.09. 

The  condition  of  the  improvement  on  June  30, 1888,  was  as  follows : 


LONG  POINT. 

This  long,  narrow,  low  point  forms  the  southeastern  limit  of  the  har- 
bor. It  had  been  protected  on  the  east,  or  outside,  by  bulkheads,  groins, 
and  aprons,  built  of  rubble-stone.  These  were  all  generally  in  good 
order,  except  that  600  tons  of  additional  large  stone  were  required  to 
level  up  the  bulkhead  near  the  northern  end ;  and  it  required  to  be  re- 
paired and  backed  with  brush  and  small  stone  to  prevent  the  sea  making 
thrpugh  it.  to  the  injury  of  tbo  beach  behind  it.  The  brush  bulkhead 
near  Wood  End  Light  was  in  good  order. 
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Ou  August  24, 1888,  a  project  was  submitted  for  the  expenditare  of 
the  funds  appropriated  for  this  improvement  by  the  river  and  harbor 
act  of  August  11, 1888. 

This  prcgect  was  approved  September  6, 1888.  It  proposed  to  reserve 
$1,000  for  the  repair  of  probable  storm  damage  to  the  existing  wcnrks, 
and  to  expend  the  balance  of  the  appropriation  in  leveling  op  and  back- 
ing the  Long  Point  Breakwater:  material  to  be  purchased  by  contract; 
the  work  to  be  done  by  hired  labor. 

Specifications  and  advertisement  were  prepared  and  issued  for  the 
necessary  material;  the  bids  received  were  opened  November 2, 1888; 
a  copy  of  the  proposals  will  be  found  in  the  annexed  table. 

On  November  24, 1888,  a  contract  was  entered  into  with  Mr.  Charles 
H.  Edwards  to  deliver  COO  tons  of  large  stone  in  place  on  tiie  break- 
water, and  700  tons  small  stone  and  150  cords  of  brush  on  the  beach 
inside  of  the  light.    The  contract  expires  December  31, 1889. 

Operations  were  commenced  under  this  contract  in  April,  1889,  and 
during  the  fiscal  year  341  tons  of  large  stone,  428  tons  of  small  stone, 
and  135  cords  of  brush  were  delivered. 

A  small  force  of  hired  men  have  been  employed  in  placing  this  brush 
and  small  stone  in  rear  of  the  breakwater,  and  at  the  date  of  this  repent 
300  feet  of  the  breakwater  was  backed. 

On  the  completion  of  this  contract,  the  northern  extremity  of  Long 
Point  will  be  fully  protected  from  easterly  storm  action  ;  but  the  north- 
western part  of  the  point,  opposite  the  fog-signal  station,  has  for  some 
time  been  more  or  less  abraded  by  storms,  and,  to  secure  the  light-house 
tract,  it  may  be  necessary  to  extend  the  breakwater  250  feet  to  the  west 
and  south. 

That  part  of  Long  Point  lying  between  2,000  and  4,000  feet  west  of 
Wood  End  Light  has  for  many  years  been  narrowing.  In  1835  it  was 
130  feet  wide  between  the  extreme  high- water  lines,  and  in  1888  it  was 
but  40  feet,  a  reduction  in  width  of  90  feet,  nearly  all  of  which  has  been 
worn  from  the  inside  beach  by  northeasterly  storms.  This  2,000  feet  of 
beach  should  be  protected  on  the  inside  by  a  plank  bulkhead  with  groins 
connecting  with  the  grassed  beach  in  the  rear.  This  will  cost  $6,000,  and 
this  amount  could  be  expended  to  advantage  during  the  fiscal  year  end- 
ing June  30, 1891. 

ABEL  HILL  BIKE. 

This  dike  was  built  to  prevent  the  rush  of  water  from  Lancey's  Harbor 
over  House  Point  Island  Flats  into  the  main  harbor. 

The  rapid  wearing  away  of  the  southern  sand-spit  that  forms  Lancey's 
Harbor  had  threatened  to  make  a  breach  through  the  beach  south  of 
the  dike.  To  guard  against  this,  brush  and  wocxlen  sand-catches  had 
been  built  on  the  outer  beach  opposite  the  west  end  of  the  dike.  They 
were  all  in  good  order. 

HOUSE  POINT  ISLAND  FLATS. 

These  fiats  remained  essentially  unaltered  from  the  condition  shown 
by  the  last  survey,  and,  as  stated  in  the  Annual  Eeport  for  1887,  it 
still  appears  unnecessary  to  commence  the  dike  projected  to  be  built 
across  these  flats.  The  most  of  the  grass  planted  during  the  last  flsesl 
year  bad  rooted,  and  was  growing  at  the  date  of  this  report. 
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BEACH  POINT,  HIGH  ^BAD  DIKE,  AND  COVE  -SECTION. 

These  works  were  all  in  good  order. 

During  the  fiscal  year  ending  Jane  30, 1889,  the  only  operations  in 
progress  were  those  at  Long  Point ;  and  at  the  date  of  this  report  the 
several  works  of  preservation  were  in  good  order,  and  serving  the  pur- 
pose for  which  they  were  built.  The  nature  of  the  works  of  preserva- 
tion for  this  harbor  requires  a  small  sum  to  be  always  available  for 
immediate  repairs.  Such  necessary  repairs  have  averaged  $1,500  per 
imnum. 

The  prospective  benefit  to  commerce  is  the  preservation  of  an  impor- 
tant harbor  of  refuge. 

Provincetown  is  aport  of  entry  in  the  collection  district  of  Bamstablei  Blaas.  The 
nearest  ligbt-bonscs  are  Wood  End  and  Long  Point  Lights. 

The  accompanying  commercial  statistics  have  been  furnished  by  the 
deputy  collector  at  the  port  of  Provincetown,  Mass. : 

Money  statement 

Jaly  1,  1888,  amoant  available $150.35 

Amount  appropriated  by  act  of  August  11,  1888 7,000.00 

7, 150. 35 
July  1,1889,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1888 $1, 715. 18 

July  1,  18^9,  outstanding  liabilities 654.92 

July  1,  1889,  amount  covered  by  existing  contracts 788. 78 

3,158.88 

July  1, 1889,  balance  available 3,991.47 

{Amount  (estimated)  required  for  completion  of  existing  project 7, 500. 00 
Amount  tbat  can  bo  prolitably  expended  in  fiscal  year  endingJiine  30,1891      7, 500. 00 
Submitted  in  compliance  witb  requirements  ot  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


Jh$tract  of  propoiaU  for  the  delivery  of  stone  and  brush  for  Provincetown  ffarboTt  Ma$$,, 
open^  November  2,  1888,  by  Lieut,  Col.  O,  L.  Oilleepie,  Corps  of  Engineers, 


Na 


1 

8 

4 
5 


N»me  of  bidder. 


Thomas  A.  Rowe   . . 
ChATloA  n.  Edwards 

Edwin  Cannvy 

Joseph  H.  White.... 
Joshua  Paine,  jr 


Price  bid  for. 


Large 

stone  per 

ton  of 

2,000 

pounds. 


$1.97 
1.38 
2.35 
1.G8 
3.50 


Small 

stone  per 

ton  of 

2,000 

pounds. 


$1.97 
1.38 
2.35 
1.(8 
2.75 


Brash 
cord. 


$7.00 
4.00 


4.00 


Lowest  bid. 


Contract  awarded  to  Cbarles  H.  Edwards,  witb  the  approval  of  tbe  Chief  of  Engi- 
neers. 
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COMHKRCIAL  afATISTICS. 


Shipping. 


Eotruioes  . 
Clearances. 


Foreign. 


Number. 


28 
28 


Tonnage. 


3,068 
8,068 


Value.* 


$306,800 
803,800 


Domeatie. 


Kumber. 


12 
8 


Touna/ea. 


i,135 
8,737 


Value.* 


$S6S.O08 
51Q.I 


Eatimated. 


Salt  exported bushels..    18,000 

Lumber  imported feet..    S0,415 

Value  of  merchandise  imported $111.50 


Value  of  miaoellaneous  imports 93^  733.1 

Value  of  miscellaneous  exports 2,166L( 


All  classes  of  vessels  frequent  the  ^ort.  Their  average  draught  is  10  feet.  A  low 
estimate  of  the  valae  of  vessels  using  the  harbor  for  shelter  during  the  year  is 
160,000,000. 


B  i6. 

REMOVAL  OF  SUNKEN  VESSELS  OR  CRAFT  ENDANGERING  OR  OBSTRUCT- 
ING NAVIGATION. 


On  November  14, 1888,  report  was  made  that  the  schooners  Mary  and 
Ooldsmith  Maid  had  been  wrecked  in  Boston  Harbor,  and  formed  ob> 
structioDS  to  navigation.  It  was  recommended  that  they  be  remov^ 
under  authority  of  section  4,  river  and  harbor  act  of  June  14,  1880. 
This  was  approved  by  Ihe  Secretary  of  War  November  24, 1888. 

Public  notice  was  issued  to  the  owner  or  owners  of  the  vessels  on 
November  30, 1888.  Specifications  and  advertisement  for  the  removal 
of  these  wrecks  were  ])repared  and  issued,  and  the  bids  received  were 
opened  January  4, 1889. 

A  copy  of  the  proposals  received  will  be  foand  in  the  annexed  table. 

On  January  14, 1880,  a  contract  was  entered  into  with  Messrs.  L.  B. 
Lunt  &  Co.  to  completely  remove  the  wrecks  at  a  cost  of  $1,925.  The 
Mary  was  to  be  raised  and  put  alongside  of  the  Port  Winthrop  Wharf, 
and  the  Ooldsmith  Maid  dropped  in  deep  water  outside  of  the  harbor. 

Operations  were  commenced  under  the  contract  on  January  23, 1889, 
and  after  the  site  of  the  wrecks  had  been  swept  and  examined  by  a 
diver,  and  the  contract  found  to  have  been  completed  in  a  satisfactory 
manner,  final  payment  was  made  April  9, 1889. 

On  April  9, 1889,  specifications  and  advertisement  were  prepared  and 
issued,  calling  for  proposals  for  the  purchase  of  the  wreck  of  schooner 
Mary. 

The  bids  received  were  opened  May  15, 1889.  A  copy  of  the  propos- 
als received  will  be  found  in  the  annexed  table. 

On  May  16, 1889,  it  was  recommended  that  the  hip^hest  bid  be  accepted, 
and  this  recommendation  was  approved  May  20,  1889. 

Payment  was  made  May  24,  1889,  and  the  wreck  was  delivered. 
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AhBlract  of  proposals  for  the  remoeal  of  wrecks  of  schooners  Mar  ft  aKd  Goldsmith  Maidf 
opened  January  4,  1889,  ly  Lieut,  Col,  8,  M,  Mansfield,  Corps  of  Engineers, 


Name  of  bidder. 

Prices  bid  for 
the  removal  of 

Aggre. 

gate 
prices 

bid. 

$2,100 
2,674 
3,100 

1.926 
1.996 

"  'i'iio 

2.600 
4,467 

Time  of— 

Ko. 

wreck  of 
schooner- 

Commencement,  1889. 

Mary. 

Gold- 
smith 
Maid. 

Completion,  1889. 

•1 

Harriaon  Mitchell 

$1,400 
1,974 
1,760 

1.866 
1,600 

1,600 
2,476 

2,000 

2,493 

$700 

600 

1,350 

670 
896 

Kobid 
975 

600 

1,975 

Omitted 

Omitted. 

2 

Tiiomaa  A.  Bowe 

Bo8ton  Tow-boat  Company . 

L.  B.  Lnnt  dt  Co 

Jannftry  25 

FebniAry28. 
Within   two  weeks 
finom  time  of  be- 

Apr?"- 

within  sixty  days  of 

beginning. 
Omitted. 

3 

t4 

Twenty-four  hoars 
after  award. 

Vebmarv  1........ 

5 

Kmthaniel  £.  Gordon 

G.  A.  Lancaster 

As  soon  as  we*ther 

permits. 
Omitted 

7 
g 

Alexander  Crocker 

Lincoln  F.  Baker 

George  W.  Townsend 

Immediately  after 
entering  mto  con- 
tract 

Omitted 

Within  twenty-three 
days  fh>m  time  of 
beginning. 

Within  sixty  days  of 
ac-eeptanee  of  pro* 

__posus. 

Within  thirty  days 
ttmm  time  of  be- 
ginning. 

0 

At  once  ............ 

*Bid  informal ;  check  for  $1,000  deposited  as  gmuranty. 

t Bid  informal;  lowest  bid  in  the  aggregate.  ^ 

X  Bid  informaL 

.Contract  awarded  to  L.  £.  Lnnt  4^  Co.,  with  the  approval  of  the  Chief  of  Engi- 
neers. 


Abstract  of  proposals  for  the  purchase  of  the  wreck  of  the  schooner  Mary^  Boston  Harhofy 
Mass,  t  opened  May  15,  1889,  hy  Lieut,  Col,  8,  M,  Mansfield,  Corps  of  Engineers, 


«o. 


1 

2 

•3 

4 
6 


Alhui  MaoDonald. 
L.E.LiintACo... 
James  Keoigan . . . 

M.J.Dreseoll 

Edward  Q.  Bowan. 


Names  of  bidders. 


Price  bid 
for  wreck. 


$00 

127 

261 

900 

•S 


*  Highest  bid. 

Wreck  sold  to  James  Kerrigan  with  the  approval  of  the  Chief  of  Engineers, 
BNQ  89 38 
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B  17. 

PRELIMINARY  EXAMINATION  OF  MALDEN   RIVER,  MASSACHUSETTS,  AS 
TO  STRAIGHTENING,  WIDENING,  AND  DEEPENING  THE  CHANNEU 

United  States  Bnginebb^s  Office, 

Boston^  Mass.j  October  27, 1888. 

General  :  In  compliance  with  indtrnctions  contained  in  yoar  circular 
letter  of  Angnst  28, 1 888, 1  have  the  honor  to  so  bmit  this  my  report  of  the 
preliminary  examination  of  Maiden  Biver  as  to  straightening,  widening 
and  deepening  the  channel,  provided  for  in  the  river  and  harbor  act  of 
Aagast  11, 1888.  The  Maiden  Biver  is  a  tidal  tributary  of  the  Mystic 
Biver,  Massachusetts,  into  which  it  empties  about  3  miles  above  its 
mouth  at  the  navy-yard,  Boston. 

The  river  is  about  2  miles  long,  and  its  bed  is  bare  at  low  tide,  except 
where  it  has  been  deepened  artificially  by  the  Grovemment  or  by  pri- 
vate individuals. 

The  natural  banks  of  the  river  are  high  salt  marshes,  rising  10  feet 
above  mean  low  water,  which  are  overflowed  for  the  greater  part  at 
extreme  high  tides.  The  mean  range  of  the  tides  is  9.8  feet.  The  bed 
of  the  channel  is  soft  mud,  3  to  7  feet  in  depth. 

The  river  is  crossed  near  its  confluence  with  the  Mystic  Biver  by  the 
Eastern  Bailroad  Bridge,  and  the  Somerville  and  Maiden  highway 
bridge,  and  near  its  source  at  Maiden  by  two  highway  bridges.  All 
these  bridges  have  draws  except  the  latter.  (Commercial  statistics  are 
given  in  Annual  Beport  Ghief  of  Engineers,  1881,  Part  I,  page  534.) 

The  river  and  harbor  act  June  10, 1880,  provided  for  a  survey  of  the 
river.  The  survey  was  made  September,  1880,  and  a  report  embodying 
four  projects  for  improvement,  two  of  which  provided  for  straightening 
and  deepening  the  channel,  was  submitted  to  the  Department  Decem- 
ber 1, 1880.   (Annual  Beport  Chief  of  Engineers,  1881,  Part  I,  page  532.) 

This  survey  showed  a  navigable  depth  of  barely  7  feet  at  mean  high 
water,  the  range  of  tides  being  9.8  feet.  The  project  for  improvement 
recommended  by  the  local  officer  called  for  a  channel  to  the  second 
bridge,  affording  12  feet  mean  high  water,  and  straightening  by  cutting 
across  bends  at  two  i>oints,  at  an  estimated  cost  of  $3<5,000.  The  proj- 
ect finally  adopted  rejected  the  improvement  by  cut-offs,  and  provided 
for  a  channel  following  the  natural  bed  of  the  river,  12  feet  deep  mean 
high  water,  and  100  feet  wide  up  to  the  draw-bridge  near  Maiden,  and 
thence  75  feet  wide  to  the  next  bridge,  at  an  estimated  cost  of  $35,000, 
and  increased  in  1883  to  $47,000. 

The  river  and  harbor  act  of  August  2, 1882,  appropriated  $10,000, 
which  were  applied  in  accordance  with  the  adopted  project,  and  re- 
sulted, 1884,  in  improving  the  natural  channel  for  1^  miles  from  its 
mouth  with  a  least  width  of  50  feet,  increased  to  70  feet  at  the  turD8, 
and  12  feet  deep  mean  high  water. 

No  further  appropriations  have  been  made,  and  no  work  has  been 
done  since  suspension  of  operations  in  1884.  The  commerce  of  the  in- 
significant tidal  stream  is  carried  in  about  twenty  light  scows,  and  con- 
sists principally  of  coal,  lumber,  and  wood  in  limited  quantities  for  the 
supply  of  a  small  manufacturing  area. 

The  cost  of  straightening  and  deepening  the  stream  to  admit  of  even 
12  feet  at  high  water  range  of  tides  9.8  feet  has  l^een  estimated  at 
$37,000.  I  do  not  think  the  tidal  water-course,  which  heads  at  Maiden 
and  travei-ses  wide  marsh  areas,  overflowed  at  high  tides,  '^  worthy  of 
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improvemeDt,''  and  as  existing  charts  already  give  every  reqaisite  iu- 
formatioDy  I  do  not  submit  auy  estimate  of  the  cost  of  a  new  survey. 
Very  respectfully,  your  obedient  servant, 

G.  L.  Gillespie, 
Lieut.  CoL  of  Engineers. 

The  Chief  of  Engineers,  V.  8.  A. 


B  i8. 

preliminary  examination  of  coha88et  harbor,  massachusens. 

United  States  Engineer's  Office, 

Boston^  Ma8S.j  October  27, 1888. 

General  :  In  compliance  with  instructions  contained  in  your  circu- 
lar letter  of  August  28, 1888,  I  have  the  honor  to  submit  this  my  report 
of  the  preliminary  examination  of  Cohasset  Harbor,  provided  for  in  the 
river  and  harbor  act  of  August  11, 1888.  Cohasset  Harbor  is  a  small 
shallow  cove  of  irregular  shape  which  makes  into  the  shore  on  the 
western  side  of  Strawberry  Point,  5^  miles  southeast  of  the  entrance  to 
Boston  Harbor,  Mass.  The  entrance  is  obstructed  seaward  by  numer- 
ous detached  rocks  and  sunken  ledges,  usually  awash  at  low  tide ; 
among  the  latter  ia  the  outer  Minot  Ledge,  the  site  of  the  famouu 
Minot's  Ledge  light-house. 

There  are  three  channels,  all  indififerent,  which  lead  to  the  harbor, 
the  principal  one  being  the  western  channel  east  of  Brush  Island,  which 
has  a  width  at  the  entrance  of  one  quarter  of  a  mile  and  a  depUi  of  13 
feet,  mean  low  water.  It  leads  to  the  outer  harbor,  inclosed  by  White 
Head  Sutton  Bocks,  and  Sheppard  Ledge,  in  which  the  depth  is  re- 
dnced  to  8  feet,  mean  low  water,  in  a  small  area  (Coast  Survey  Chart, 
1878). 

The  inner  harbor  is  practically  dry  at  low  tide,  and  is  connected  with 
the  onter  harbor  by  a  narrow  strait  containing  about  4  feet,  mean  low 
water. 

Owing  to  the  rocks  at  the  entrance  and  the  narrowness  and  shoal- 
ness  of  the  channels,  it  is  not  safe  to  try  to  make  the  harbor  except 
when  the  sea  is  calm,  and  only  possible  when  the  tide  is  high.  The 
range  of  tides  is  10  feet,  approximately.  These  conditions  therefore 
seriously  restrict  the  usefulness  of  the  harbor. 

The  fishing  trade  once  centered,  there  made  it  a  place  of  common 
resort  for  about  fifty  sail  of  slight  draught ;  this  interest  has  declined 
to  almost  extinction,  and  the  harbor  is  now  used  by  only  a  few  vessels 
which  come  at  wide  intervals  and  bear  no  commerce  of  any  importance. 

Two  wharves  in  good  repair,  and  others  in  a  declining  condition,  are 
located  npon  the  inner  harbor  for  the  service  of  such  vessels  as  enter  at 
high  tide. 

A  personal  examination  of  the  harbor  has  been  made,  and  nothing 
was  observed  which  indicated  that  degree  of  prosperity,  existent  or 
prospective,  which  would  recommend  any  work  of  improvement  by  the 
Gtovemment.  The  special  improvement  which  the  ship-owners  desireis 
the  opening  of  a  channel  fvdm  the  outer  harbor  to  the  wharves  of  the 
inner  harbor,  affording  10  feet  depth,  mean  low  water.  This  would  in- 
volve an  improved  channel  1  mile  long  with  a  least  width  of  50  feetaud 
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would  cost,  it  is  estimated,  for  dredging  70,000  cubic  yards  sand  and 
gravel,  free  from  bowlders  or  ledges,  the  sum  of  $20,000. 

The  mere  opening  of  a  straight  channel  throagh  the  inner  harbor, 
affording  4  to  5  feet  depth,  mean  low  water,  would  give  no  special  relief 
in  entering  the  harbor,  for  the  reason  that  the  flats  seaward  of  White 
Head  Cliff  have  less  than  2  feet  depth  at  low  water,  though  it  can  not  be 
doubted  that  such  an  improvement  would  be  a  convenience  at  low  tide 
to  such  vessels  as  had  entered  at  high  tide.  I  do  not  think  the  harbor 
"  worthy  of  improvement,"  and  therefore  do  not  submit  any  estimate 
of  cost  for  a  survey. 

Very  respectluUyj  3'our  obedient  servant, 

G.  L.  Gillespie, 
Lieut.  Col.  of  Bngineen* 

The  Chief  of  Engineers,  U.  S.  A. 


B  19. 

PRELIMINARY  EXAMINATION  OF   GOOSE   POINT   CHANNEL,    PLYMOUTH 
HARBOR,  MASSACHUSETTS.  TO  PUBLIC  WHARF  AT  KINGSTON. 

United  States  Engineer's  Office, 

Boston^  Mass.j  October  27, 1888. 

General:  In  compliance  with  instructions  contained  in  your  circular 
letter  of  August  28, 1888,  I  have  the  honor  to  submit  this  my  report  of 
the  iireliminary  examination  ot  Goose  Point  Channel,  Plymonth  Har- 
bor, to  public  wharf  at  Kingston,  provided  for  in  the  river  and  harbor 
act  of  August  11,  1888.  Plymouth  Harbor  is  practically  composed  of 
throe  different  bays,  Duxbury  Bay  on  the  north,  Kingston  Bay  on  the 
west,  and  Plymouth  Bay  and  Harbor  on  the  south.  These  three  bays 
have  a  common  anchorage  at  the  outer  entrance,  called  the  Cow-Yard, 
from  which  diverge  distinct  channels  leading  to  their  respective  local 
wharves.  Goose  Point  Channel  is  a  small  depression  in  the  Plymouth 
Flats,  and  forms  the  western  branch  of  the  Plymouth  Harbor  main 
channel.  It  is  somewhat  over  a  mile  long,  has  a  width  of  180  feet,  and 
a  depth  at  mean  low  water  of  12  feet.  It  may  be  regarded  as  a  blind 
flood-channel,  leading  nowhere  in  particular  except  toward  a  shoal 
be.ich,  and  is  only  used  at  high  water  by  vessels  which  may  desire  to 
go  by  a  direct  course  10  the  wharf  l>elonging  to  the  Plymonth  Corda^ 
Company,  in  North  Plymouth. 

There  are  only  four  wharves  between  Plymouth  and  Kingston:  Bob- 
ins  Wharf  and  wharf  of  the  Plymouth  Cordage  Company,  North  Ply- 
mouth; wharf  at  Rocky  Neck,  4,000  feet  to  the  westward,  and  one 
inside  of  Johns  River.  All  of  these  wharves  have  a  limited  nse.  The 
first  three  are  on  the  south  shore,  and  are  separated  from  the  deep- 
water  channel  of  the  adjacent  bay  by  wide  flats,  bare  at  low  water. 
The  Goose  Point  Channel  does  not  give  access  to  any  one  of  them  at 
any  stnge  of  the  tide  except  to  small  vessels,  and  to  make  a  commoni- 
cation  with  one  or  all  of  them  by  a  water-way  excavated  fnim  the  ter- 
minus of  the  Goose  Point  Channel  would  be  to  dig  a  channel  along  a 
sloping  beach  where  the  existing  depth  is  nowhere  greater  than  IJ  feet 
at  mean  low  water,  and  across  which  the  ebb  tides  would  race  afroost 
at  right  angles  in  their  course  to  the  deep  water  outlet  loca;ed  at  the 
foot  of  the  fore-shore  of  the  beach.    It  is  apparent  that  .such  a  cbaO' 
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Bel,  once  opeued,  would  rapidly  decline,  and  would  require  coustaut 
dredging  for  its  maiiiteDance. 

The  river  and  harbor  act  of  July  5, 1884,  provides  for  the  examination 
of  ^^Ooose  Point  Channel  in  Plymouth  Harbor  to  the  wharf  of  the 
Cordage  Company." 

The  examination  was  made  in  August,  1884,  and  a  report  submitted 
by  the  engineer  ofEicer  in  charge,  dated  September  4,  1884  (Anuucil 
Keport  Chief  Engineers,  1885,  Paii;  1,  page  508).  The  officer  stated 
in  the  report  that  the  Goose  Point  Channel  is  not  a  low- water  channel, 
and  the  opening  of  a  water-way  by  dredging  5,940  feet  long,  100  feet 
wide,  and  5  feet  deep  at  mean  low  water  would  cost  $42,000. 

An  inspection  of  the  chart  accompanying  the  letter  of  the  local  officer 
January  30,  1884,  will  indicate,  1  think,  that  the  improvement  thereon 
indicated  will  benefit  the  Plymouth  Cordage  Company  only. 

The  shoal  covered  by  bowlders,  which  projects  700  feet  T)eyond  the 
high- water  line,  at  a  point  1,500  feet  east  of  the  wharf  of  the  Plymouth 
Cordage  Company,  requires  the  proposed  channel  in  extension  of  the 
Goose  Point  Channel  to  be  located  at  a  distance  of  1,200  feet  from  the 
general  high- water  line  of  the  shore  at  the  nearest  point,  thereby  ren- 
dering such  an  improvement  unserviceable  to  any  wharf  but  that  of  the 
Cordage  Company. 

Even  supposing  the  Goose  Point  Channel  to  be  extended  to  the  Cord- 
age Company,  it  would  not  be  expedient  or  advisable  to  attempt  to 
reach  any  wharf  to  the  westward  by  a  new  extension,  for  such  a  work 
would  but  make  of  the  whole  channel,  from  its  beginning  at  Goose 
Point,  to  its  terminus  at  the  last  wharf,  an  intercepting  channel  of  un- 
certain maintenance  along  the  whole  shore,  executed  at  unreasonable 
cost,  and  furnishing  but  slight  advantages  over  those  already  afforded 
by  the  existing  deep-water  channel  which  traverses  the  bay. 

lor  the  foregoing  reasons  I  do  not  think  the  extension  of  the  Goose 
Point  Channel  "  worthy  of  improvement.'^  The  scheme,  if  executed, 
will  benefit  one  corporation  only  at  an  estimated  cost  of  $40,000,  and 
if  extended  to  include  other  wharves  and  other  interests,  the  estimated 
cost  will  not  be  less  than  $75,000,  for  which  the  General  Government 
and  the  local  interests  would  receive  no  adequate  return. 
Very  respectfully,  your  obedient  servant, 

G.  L.  Gillespie, 
Lieut,  Col,  of  Engineers. 

The  Chief  of  Engineebs,  U.  S.  A. 


B  20. 
preliminary  examination  of  weir  river,  MASSACHUSETTS. 

United  States  Engineer  Office, 

Boston,  Mass.,  October  27, 1888, 

Obnebal:  In  compliance  with  instructions  contained  in  your  circu- 
lar letter  of  August  28, 1888, 1  have  the  honor  to  submit  this  my  report 
of  the  preliminary  extimination  of  Weir  River,  Massachusetts,  provided 
for  in  the  river  and  harbor  act  of  August  11, 1888. 

Weir  Biver,  a  southern  tributary  to  Hingham  Bay,  Boston  Harbor,  is 
an  inlet  rather  than  a  river. '  At  its  junction  with  the  neighboring  inlet 
extending  to  Hingham,  the  depth  is  21  feet,  mean  low  water,  and  at  the 
head  of  navigation,  near  Nantasket  Beach,  the  depth  is  reduced  to  9^ 
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feet,  mean  low  water.  The  average  width  of  the  chaDoel  is  not  ton 
than  250  feet,  and  the  average  depth  is  in  ezoess  of  12  feet,  mean  low 
water. 

This  water-way  has  been  previously  surveyed  and  improved  onder 
the  name  of  Nautasket  Beach  Channel  (see  Annual  Heport  Ohief  of 
Engineers,  1887,  page  517). 

The  river  and  harbor  act  of  June  14, 1880,  appropriated  $75,000  for 
improving  harbor  at  Boston,  Mass.,  of  which  sum  $5,000  was  reserred 
for  application  ^^  from  said  harbor  to  Nantasket  Beach."  A  survey  of 
\he  inlet  (Weir  River)  was  made  July-August,  1880,  and  a  report  with 
(hart  was  submitted  to  the  Chief  of  Engineers,  dated  October  28, 1800. 

The  project  contained  in  the  report  was  for  widening  and  deepening 
the  channel  from  «<  World's  End  "  (Coast  Survey  Boston  Harbor,  1867, 
hititude  42  o  16'  N.,  longitude  70 o  52''W.)  to  Nantasket  Beach,  and  for 
blasting  rocks  from  the  bed,  so  as  to  provide  a  clear  cbannel  width 
throughout  100  feet  wide  and  9^  feet  deep,  mean  low  water.  This  pro- 
ject was  partially  completed  in  1881. 

The  river  and  harbor  act  of  March  3, 1881,  appropriated  $5,000  for 
continuing  the  improvement,  which  was  applied  also  in  dredging  and 
blasting. 

From  the  appropriation  for  Boston  Harbor,  river  and  harbor  aet, 
August  2,  1882,  an  allotment  was  made  of  $1,750  for  completing  the 
blasting  of  the  ledge  at  the  Nantasket  Wharf.  On  the  completion  of 
that  work  the  channel  had  a  least  width  of  200  feet  and  a  least  depth 
of  10^  feet,  mean  low  water,  from  the  mouth  of  the  inlet,  (^posite  Slate 
Island,  to  opposite  Hampton  Hill,  and  thence  to  the  Nantasket  Wharf, 
a  distance  of  1,500  feet,  approximately.  The  width  was  reduced  to  100 
ieet  and  the  depth  to  9^  feet,  mean  low  water. 

The  steamboat  companies  interested  in  the  navigation  of  the  inlet 
have  found  the  channel  during  the  past  year  inadequate  to  the  demands 
made  upon  it. 

In  the  first  place,  it  is  too  narrow  opposite  World's  End  (D — E  of  the 
chart  1880),  and  too  narrow  and  too  much  obstructed  by  rocky  ledges, 
opposite  Planter's  Hill  (6 — ¥  of  survey).  At  this  last  point,  in.  a  deep 
bend,  where  the  channel  depth  varies  fh)m  9^  feet,  mean  low  water,  to 
22  feet,  mean  low  water,  the  south  side,  near  the  apex  of  the  curve,  is 
obstructed  by  a  ledge  which  is  marked  by  a  ^^  dolphin."  The  dolphin 
is  of  great  service  as  a  guide  to  the  steamers  during  the  heavy  fogs 
which  occasionally  prevail  in  summer;  the  captains  want  it  preserved 
and  the  ledge  on  the  south  side  removed,  so  that  boats  in  coming  oat 
may  be  able  to  pass  close  to  the  dolphin  without  risk.  The  channel  at 
this  point  should  be  widened  50  feet  on  the  north  side,  and  for  a  like 
width  at  "  DJ"  The  ledge  at  red  buoy,  opposite  bench-mark  "  K,"  on 
liock  Bound  Shore,  should  be  examined,  and  an  estimate  made  for  its 
removal  and  for  the  widening  of  the  channel  at  that  point.  The  chan- 
nel should  be  widened  likewise  opposite  '<  H,"  Hampton  Hill. 

These  improvements  will  require,  it  is  estimated,  the  removal  of  10,000 
cubic  yards  of  material  by  dredging  and  of  150  cnbicyardsof  rocky  ledge 
by  blasting,  at  an  estimated  cost  of  $5,500. 

Extensive  improvements  have  taken  place  on  Nantasket  Beach  and 
on  the  shore  line  to  the  southward  since  the  report  of  1880.  The  Old 
Colony  Railroad  Company  has  extended  its  tracks  so  that  there  is  vow 
an  unbroken  communication  by  rail  from  Hull  Landing  to  Boston,  and 
the  many  improvements  which  have  been  built  upon  the  beach,  taken 
in  connection  with  the  increased  rail  facilities  along  the  shore,  have  aug- 
mented the  number  of  passengers  carried  annually  over  the  Nantasket 
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ChaDnel  from  500,000  iu  1880  to  aboat  1,000,000  in  1888.  The  toupage 
for  freight  has  also  increased,  though  not  in  the  same  ratio.  After  a 
carefai  personal  examination  of  the  river  I  am  of  the  opinion  that  it 
is  ^^  worthy  of  improvement"  in  the  limited  degree  desired,  and  there- 
fore recommend  an  allotmeut  of  $300  for  making  a  detailed  sarvey  of 
the  channel  from  World's  End  to  the  wharf  on  Nantasket  Beach,  to  en- 
able me  to  prepare  a  project  with  estimates  for  the  proposed  improve- 
jnent 

It  is  estimated  that  the  cost  of  the  work  necessary  to  give  a  satisfac- 
tory channel  will  not  exceed  $7,000. 

Very  respectfully,  your  obedient  servant, 

6.  L.  Gillespie, 


The  Chief  of  Enginkebs,  U.  S.  A. 


Lieut  Col  of  Engineers. 


B  21. 

PREUMINARY  examination  of  stage   harbor  at  CHATHAM,  MASSA- 
CHUSETTS. 

United  States  Engineer  Office, 

Boston^  Mass.,  October  27, 1888. 

General:  Id  compliance  with  instructions  contained  in  your  circular 
letter  of  August  28, 1888,  I  have  the  honor  to  submit  this  my  report  of 
the  prelimiuary  examination  of  Stage  Harbor,  at  Chatham,  provided  for 
in  the  river  and  harbor  act  of  August  11, 1888. 

Chatham  Eoads  is  the  most  easterly  of  the  harbors  in  Nantucket 
Sound,  and  lies  at  the  most  eastern  end  of  the  sound  in  the  bight  formed 
by  the  southern  shore  of  Cape  Cod  on  the  north,  Harding's  Beach  and 
Morris  Island  on  the  east,  and  Monomy  Beach  or  Island  on  the  south. 
It  has  4  to  6  fathoms  low  stage  and  is  a  good  anchorage  in  northerly 
and  easterly  gales,  and  is  much  resorted  to  by  coasters  and  fishermen. 
If  the  gale  be  heavy,  vessels  drawing  less  than  8  feet  may  take  refuge 
in  Stage  Harbor,  which  is  inclosed  by  Harding's  Beach  Point  on  the 
west  and  Morris  Island  on  the  east.  The  entrance  to  this  small  but  well 
landlocked  harbor  is  obstructed  by  two  bars,  one  westward  and  the 
other  eastward  of  Harding's  Beach  Point,  over  both  of  which  the  depth 
is  4  to  5  feet  at  mean  low  water,  the  range  of  tides  being  4  feet. 

The  anchorage  in  Stage  Harbor  is  a  semicircular  basin,  one-half  mile 
long,  500  to  600  feet  wide,  and  8  to  12  feet  deep,  mean  low  water,  with 
go(^  holding  ground  and  good  protection  against  winds  for  a  limited 
number  of  vessels. 

The  harbor  having  no  b«ackwater  must  rely  upon  the  scour  of  the 
tides,  impounded  iu  two  small  tidal  basins,  for  the  maintenance  of  the 
channel. 

Harding's  Beach,  which  shelters  the  harbor  on  the  west,  has  on  the 
west,  south,  and  east  sides  two  disconnected  reaches  of  8  feet  depth  of 
water  on  the  line  of  usual  communication  between  Chatham  Beads  and 
Stage  Harbor,  and  the  promoters  of  the  survey  desire  that  these  reaches 
be  connected  and  extended  so  that  there  may  be  formed  an  unbroken 
water-way,  afifording  8  feet  depth,  mean  low  water,  over  a  convenient 
width  from  Chatham  Beads  to  Stage  Harbor. 

The  material  is  sand,  and  the  margins  are  largely  covered  with  eel 
grass.    So  far  as  I  can  learn  from  a  personal  examination,  the  obstruc- 
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The  report  is  accompanied  by  two  traciugs  showing  the  lines  recom- 
mended. 

First. — ^^ Sheet  A"  delineates  the  pier  and  bulkhead  lines,  separately, 
from  Dover  Street  Bridge  (Fort  Point  Channel)  aroand  the  peniosida  of 
Boston  to  Gharles  Biver  Bridge,  at  the  month  of  Charles  Biver;  the 
pier  and  bnlkhead  lines,  coincidently,  trom  Dover  Street  Bridge  (soath 
bank  Fort  Point  Channel)  east  and  south  along  the  South  Boston  Flats 
to  Slate  Ledge ;  the  pier  and  bulkhead  lines,  coincidently,  along  the 
south  shore  of  the  ^^  reserved  channel,"  and  around  to  the  Bonth  shore 
of  City  Point,  South  Boston,  and  the  pier  and  bnlkhead  lines,  sep- 
arately, from  Meridian  Street  Bridge  (Chelsea  Creek)  southward  along 
the  western  shore  of  East  Boston  to  Jeffrey's  Point. 

The  pier  line  is  definitely  described  in  Exhibit  A.  The  bulkhead  line, 
where  not  coincident  with  the  pier  line,  is  parallel  to  and  600  feet  from 
it  inland. 

Second. — Sheet  B  delineates  the  pier  and  bulkhead  lines,  coiucidaitly, 
from  Charles  Biver  Bridge  along  the  south  shore  of  Charles  Biver  and 
Charles  Biver  Basin  to  Brookline  Street  Bridge. 

The  line  is  definitely  described  in  Exhibit  B. 

The  foregoing  pier  lines  have  been  previously  established  by  laws 
enacted  by  the  Commonwealth  of  Massachusetts,  with  the  exception 
of  the  line  projected  around  City  Point,  to  connect  the  line  established 
along  the  south  shore  of  the  ^^  reserved  channel"  with  the  line  estab- 
lish^ by  the  State  for  the  southern  and  eastern  shore  of  South  Boston 
jind  Dorchester,  at  the  point  marked  "A''  on  sheet  A. 

These  lines  have  been  confirmed  by  us  after  frequent  conferences  with 
the  State  harbor  and  land  commission,  and  with  all  persons  interested 
in  the  establishment  of  such  lines  who  presented  themselves  for  con- 
ference with  the  Board. 

Preliminary  to  the  location  of  the  lines  herein  recommended,  the 
Board  has  prepared  (from  surveys  made  for  the  use  of  previous  com- 
missioners, and  from  a  survey  in  1888,  made  under  its  own  direction), 
a  few  supplementary  charts  to  show  the  present  condition  of  the  harbor 
as  compared  with  that  at  the  date  of  the  earliest  survey,  in  1835,  and 
particularly  its  relation  to  the  condition  existing  in  1861,  when  the 
physics  of  the  harbor  were  elaborately  investigated  by  a  Board  of  United 
States  officers  appointed  by  the  General  Government  at  the  request  of 
the  city  government  of  Boston. 

Sheet  C  is  a  tracing  showing,  by  squares  200  feet  on  a  side,  the 
changes  which  had  occurred  in  the  bed  of  the  harbor  from  1835  to  1861. 

Sheet  D  is  a  tracing  showing  corresponding  changes  from  1861  to 
1888. 

Sheets  C  and  D  are  most  interesting  charts,  and  if  no  improvements 
had  been  made  in  the  harbor  to  deepen  the  natural  water-ways  by  arti- 
ficial dredging  between  1835  and  1888,  it  might  have  been  possible  to 
trace,  during  that  interval,  the  changes  which  have  been  wrought 
through  the  agency  of  natural  forces  modified  by  the  artificial  encroach- 
ments of  structures  along  and  projecting  from  the  shore,  or  by  the 
filling  in  of  interior  tidal  reservoirs. 

But  so  much  desultory  dredging  has  been  done  by  the  State  and  the 
General  Government,*  at  different  times  since  1860,  usually  without  in- 
crease to  the  tidal  prism,  and  as  data  are  still  wanting  to  enable  the 
Board  to  analyze  causes  and  effects  sufficiently  to  formulate  a  satisfac- 
tory theory  of  the  action  of  the  forces  in  operation,  the  Board  considers 
it  best  to  defer  any  discussion  of  the  physics  of  the  harbor  until  the 
subject  can  be  more  thoroughly  investigated. 
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The  fact  may  be  noted,  however,  that  daring  the  period  from  1835  to 
1861  extensive  shoaling  had  taken  place  in  the  harbor  just  above  An- 
chorage Shoal,  and  that  corresponding  deepening  had  taken  place  along 
the  navy-yard  front  between  the  mouths  of  the  Charles  and  Mystic 
rivers,  as  shown  on  Sheet  0,  while  on  Sheet  D  it  appears  that  between 
1861  and  1888  the  reverse  was  the  case,  the  upper  area  had  shoaled  and 
the  lower  area  had  deepened. 

The  Board  has  not  continued  its  investigations  snf9ciently  to  enable 
it  to  define  the  lines  it  would  recommend  for  the  north  shore  of  Charles 
'Eiver  Basin,  between  Brookline  Street  and  West  Boston  bridges,  ex- 
tending along  the  Charles  Biver  and  navy-yard  front  to  the  Mystic 
Eiver. 

In  this  district  the  original  shorelines  have  been  greatly  distorted, 
and  old  reservoirs  have  been  reduced  in  area  or  wholly  obliterated,  so 
that  it  becomes  very  important  that  the  line^  recommended  shall  be  the 
best  to  protect  the  tidal  reservoirs  that  remain  to  assist  in  maintaining 
the  deep-water  channels  in  the  harbor  below,  and  to  preserve,  in  a 
proper  way,  the  avenues  which  supply  these  reservoirs. 

The  Board  also  makes  no  recommendation  at  this  time  for  the  lines 
along  South  Boston  Flats,  which  extend  south  of  Slate  Ledge. 

This  is  an  important  part  of  the  harbor,  lying  just  outside  of  the  anch- 
orage in  firont  of  the  city  proper,  which  the  Commonwealth  of  Massa- 
chusetts has  authorized  to  be  filled  in  for  commercial  purposes.     The  . 
amount  of  material  used  for  filling  equals  4,000,000  cubic  yards,  approx- 
imately, more  than  one-half  of  which  was  dredged  from  the  harbor. 

The  land  thus  redeemed  from  the  water  is  the  property  of  the  State. 
and  has  been,  or  will  be,  sold  for  its  benefit.  The  reduction  of  the  tidal 
prism  of  the  harbor  caused  by  this  work  amounts  to  1,000,000  cubic 
yards,  approximately,  only  a  small  part  of  which  has  been  compensated 
for  by  excavations  above  the  low- water  plane  at  other  places.  The 
whole  area  of  the  flats  is  500  acres,  but  only  120  acres  have  been  as  yet 
occupied,  though  it  is  alleged  that  the  State  intends  to  fill  in  eventually 
all  the  flats  south  of  the  line  extending  from  Slate  Ledge  to- near  Castle 
Island,  except  the  area  of  a  channel  400  feet  wide,  located  on  the  south 
side  of  the  flats,  and  reserved  for  the  benefit  of  the  riparian  owners.  If 
the  flats  are  not  entirely  filled  in,  they  will  be  at  least  occupied  in  such 
a  way  as  to  practically  withdraw  them  from  the  harbor  to  the  diminu- 
tion of  its  tidal  prism. 

Sheets  E,  F,  and  6  are  transmitted  to  make  the  map  series  complete 
and  to  aflbrd  means  of  verifying  the  results  given  upon  sheets  C  and 
D.  They  are  compiled  from  the  surveys  of  1835  and  1861,  respectively, 
and  the  soundings  made  to  conform  to  the  same  general  plane  of  refer- 
ence. 

Bespectfully  submitted. 

Henry  L.  Abbot, 
Colonel  of  Engineers^ 
Bvt  Brig.  Oen,^  U,  8.  A. 

G.  L.  Gillespie, 

Lieut  Col.  of  Engineers. 

S.  M.  Mansfield, 

Lieut.  Col.  of  Engineers. 

W.  B.  LiVEBMOBE, 

Major  of  Engineers. 
The  Chief  of  Engineebs,  U.  S.  A. 
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Office  Chief  of  Engineers, 

TJ.  S.  Abbiy, 
July  24, 18S0. 
Respectfally  sabmitted  to  the  Secretary  of  War. 
It  liaviDg  been  manifest  to  tbe  Secretary  of  War  that  tiie  establish- 
ment of  harbor  lines  was  essential  to  the  preservation  and  protection  of 
Boston  Barbor,  he  orally  directed  the  Chief  of  Engineers  to  recomtneiHl 
that  the  subject  be  referred  to  a  Board  of  Officers  of  the  Corps  of  Kup* 
ueers,  to  make  the  necessary  examinations  and  investigations.     This 
recommendation  having  been  made  by  the  Chief  of  Engineerfi,  it  was 
approved  by  the  Secretary  of  War  August  13, 1888,  and  a  Board  of  En- 
gineers was  constituted  to  establish  harbor  lines  of  Boston  Harlior, 
Massachusetts,  under  the  provisions  of  the  river  and  harbor  act  of  Au- 
gust 11, 1888. 

The  Board  having  submitted 'the  within  (first)  report  and  accompany- 
ing tracings  on  which  the  proposed  harbor  lines,  so  far  as  determined, 
have  been  drawn,  it  is  recommended  that  the  lines  selected  be  approved 
and  that  the  approval  of  the  Secretary  be  placed  upon  the  traciui^  sub- 
mitted. 

Thos.  Lincoln  Casbt, 
Brig.  Oen.^  Chief  of  Engineers, 

ISeoond  indorsement.] 

Wab  Depabtmekt, 

Jidy  20,  1889. 
Approved. 

Bbdfisld  Pbootob, 

Beeretaryof  War. 
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APPENDIX  C. 


IMPROVEMENT  OF  QABB0R8  AND  RIVERS  ON  THE   SOUTHERN  COAST 
OF  MASSACHUSETTS  AND  IN  RHODE  ISLAND  AND  CONNECTICUT. 


BBPOBT  OF  MAJOR  WILLIAM  E.  LIVERMORE,  CORPS  OF  ENGINEERS, 
OFFICER  IN  TEMPORARY  CHARGE.  FOR  THE  FISCAL  TEAR  ENDING 
JUNE  30,  1889,  WITH  OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 

IMPROVEMENTS. 


1.  Harbor  of  Refoge  at  Hyannis,  Maaea- 

chU86tt8. 

S.  Harbor  of  Reftage  at  Nantncket,  Maa- 
sacbasetts. 

3.  Vineyard  Haven   Harbor,  Massacbn- 

setts. 

4.  Warcbam  Harbor,  Massacbasetts. 

5.  New  Bedford  Harbor,  Massacbusetts. 

6.  Taanton  River,  Massacbusetts. 

7.  Warren  River,  Rbode  Island. 

6.  Pawtncket  River,  Rbode  Island. 
9.  Providence    River  and  Narragansett 
Bay,  Rbode  Island. 


10.  Removal  of  Green  Jacket  Sboal,  Provi- 

dence Harbor,  Rbode  Island. 

11.  Newport  Harbor,  Rbode  Island. 

12.  Harbor  of  Refoge  at  Block  Island, 

Rbode  Island. 

13.  Pawcatuck  River,  Rbode  Island  and 

Connecticut. 

14.  Harbor  of  Refoge  at  Stonington,  Con- 

necticut. 

15.  Removing  sunken  vessels  or  craft  ob- 

structing or  endangering  naviga- 
tion. 


EXAMINATIONS. 


IG.  Entrance  to  Point  Juditb  Pond,  west 
of  Point  Juditb,  Rbode  Island,  witb 
a  view  to  establisbing  a  baurbor  of 
refuge. 

17.  Westport  Harbor,  and  East  and  West 
Brancbes  of  Westport  River,  Massa- 
cbusetts. 


18.  Taunton  River,  Massacbusetts. 

19.  Fisbing-Place  Cove,  near  Seaconnet 

Point,  Rbode  Island,  witb  view  to 
constructing  a  breakwater. 

20.  Greenwicb  Bay,  to  deepen  water  on 

tbe  bar  at  Long  Point,  Rbode  Isl- 
and. 


Engineer  Office,  U.  S.  Army, 

Newport,  K  J.,  July  2, 1889. 

General:  I  have  tbe  honor  to  snbinit  herewith  anuual  reports  for 
tbo  jear  endlDg  Jane  30, 1888,  for  river  and  harbor  works  temporarily 
in  my  charge. 

This  ofQce  was  assisted  during  the  year  by  Assistant  Engineer  Ed- 
ward Parrish  and  Assistant  Engineer  John  H.  Rostock. 
Very  respectfully,  your  obedient  servant, 

W.   R.  LlYERMORE, 

Major  of  Engineers. 
The  Gbi^f  of  Engineers,  U.  S.  A. 
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C  I. 

HARBOR  OF  REFUGE  AT  HYANNIS,  MASSACHUSETTS. 

The  harbor  of  Hyanois  lies  on  the  Boath  shore  of  the  peDinsala  of 
Gape  Cody  abont  15  miles  to  the  westward  of  the  heel  of  the  cape,  and 
is  an  important  harbor  of  refuge. 

The  mean  rise  and  fall  of  the  tide  is  about  3|  feet. 

ORIGINAL  CONDITION. 

Before  improvement  it  was  an  open  roadstead,  exxK>sed  to  soath^ly 
storms. 

PLANS  OP  IMPROVEMENT. 

In  the  years  1827-1838  a  breakwater  of  riprap  granite,  1,170  feet  1od|;, 
was  constructed,  covering  an  anchorage  of  about  175  acres,  the  en- 
trance to  which  had  a  depth  of  about  15J  feet.  In  the  years  1852-1882 
extensive  repairs  were  made  in  increasing  the  width  of  its  base  and 
the  size  of  the  stone  forming  its'  sides  and  top. 

The  depth  of  water  immediately  inside  the  breakwater  being  insaffi- 
cient  for  many  vessels  that  seek  the  harbor  of  refuge,  the  present  project 
for  the  improVement  of  the  harbor  published  in  the  Report  of  the  Chief 
of  Engineers  for  1885,  volume  1,  pages  560  and  611Mi21,  contemplaites 
dredging  the  area  protected  by  the  breakwater  to  a  depth  of  1^  feet 
at  mean  low  water. 

AMOUNT  EXPENDED  AND  RESULTS  TO  JUNE  30,  1888. 

The  amount  expended  on  this  work  up  to  June  30, 1888,  was  tl27,- 
532.29.  The  breakwater  had  been  completed  according  to  the  original 
project  and  the  subsequent  plans  for  strengthening  it,  and  the  15^-foot 
anchorage  area  had  been  increased  by  about  6.9  acres. 

OPERATIONS  DURING  THE  LAST  FISCAL  YEAR. 

At  the  beginning  of  the  last  fiscal  year  no  work  was  in  progress. 
The  contract  with  the  Frank  Pidgeon  Dredging  Company,  which  was 
described  in  the  Annual  Eeport  of  the  Chief  of  Engineers  for  1887, 
expired  by  limitation  June  30,  1888,  the  contractor  having  &iled  to 
complete  the  work.  The  amount  covered  by  this  contract  therefore  be- 
came available  for  further  operations.  A  project  for  its  expenditure, 
together  with  the  appropriation  of  $10,000  made  by  act  of  August  11, 
1888,  was  accordingly  prepared,  and  was  approved  by  the  Chief  of 
Engineers.  The  project  contemplates  beginning  the  work  of  dredging 
at  the  western  edge  of  the  area  dredged  in  1887,  and  by  cuts  mnniog 
north  and  south  to  carry  the  work  to  the  westward  as  far  as  the  fhnds 
will  permit.  In  accordance  with  this  project  advertisements  for  pro- 
posals for  dredging  were  issued  December  8, 1888,  and  the  proposals 
opened  January  8, 1889.  None  of  the  proposals  were  made  in  conformity 
to  the  specifications,  and  the  prices  bid  were  excessive.  All  the  pro- 
posals were  rejected,  and  the  work  was  readvertised  April  2.  Proposals 
under  this  advertisement  were  opened  April  23, 1889;  these  were  also 
rejected.  Abstracts  of  the  proposals  received  under  both  the  above 
advertisements  will  l)o  found  in  the  appended  table. 
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ArraDgements  for  contiDaiDg  the  work  by  hire  of  plant  and  labor  in 
open  market  were  in  progress  at  the  close  of  the  fiscal  3*ear. 

WORK  REQUIRED  TO  COMPLETE    THE  EXISTING  PROJECT. 

The  work  required  to  complete  the  existing  project  is  the  completion 
of  the  dredging  to  a  depth  of  15J  feet  in  the  area  limited  on  the  west  by 
a  line  ranning  due  north  from  the  western  end  of  the  breakwater  and 
on  the  north  by  a  line  running  parallel  to  the  breakwater  and  distance 
1,500  feet  from  it,  leaving  a  berm  of  100  feet  along  its  noithern  side. 

OPERATIONS  CONTEMPLATED  FOR   THE   FISCAL    YEAR  ENDING  JUNE 

30, 1890. 

The  execution  of  tfie  project  above  referred  to,  of  deepening  the  an- 
chorage area  inside  the  breakwater,  will  be  continued. 

^^    • 

HyanDis  Harbor  is  in  the  Barnstable  collection  district,  and  Barnstable  is  the 
nearest  port  of  entry.  The  amount  of  revenue  collected  at  Barnstable  in  the  last 
fiscal  year  was  $344.G2. 

The  main  value  of  the  harbor  is  for  a  harbor  of  refuge.  The  nearest  light-honse  is 
Hyannis  Light ;  the  nearest  fortification  is  the*  fort  at  Clark's  Point,  New  Bedford, 
Mass. 

Money  statement. 

July  1.  1888,  amount  available •$5,825.29 

Amount  appropriated  by  act  of  Auj^ust  11, 1H88 10, 000. 00 

15, 825. 29 

July  1,  1889,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outetanding  July  1, 18^ $1,539.33 

July  1,  1889,  outstanding  liabilities 324.19 

1,863.52 

July  1,  1889,  balance  available 13,961.77 

{Amount  (estimated)  required  for  completion  of  existing  proiects 25, 662. 00 

Amount  that  can  bo  profitably  expended  in  fiscal  year  ending  June  39, 1891  20, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


Ab9traci  of  propoBah  for  dredgi/ig  at  HyannU  Harbor ^  Mass.^  received  at  Engineer  Office^ 
V,  8.  Armjff  Newporiy  R.  /.,  in  mponse  to  advertisement  dated  December  8,  1888,  and 
opened  at  12  o'clock  noon,  on  Tuesday,  the  8th  day  of  January ,  1889. 

[To  be  commenced  on  or  before  M»y  15,  1889,  and  to  be  completed  on  or  l>efore  August  15,  1869.J 


Ka 


n 

U 


Name  and  addreeaof  bidder. 


AUantio  Dredeinff  Company,  New  York,  N.  Y 

J. H. Fenner. Jeniey Citv,  K.J 

W.H.  Beard.  Brooklyn,  N.Y 


*  Includes  $5,804.47  from  lapsed  contract, 
t  Meatnred  in  ncows. 


Removing 
bowlders 
exceeding  1 
cable  yaid 
per  cubic 
yard. 


;  Informal. 


Remorlng 
otber  bowl- 
ders and 
dredging 
per  cable 
yard.t 


Cents. 


88 
35 
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JbBlract  of  propo9aU  far  dredging  at  ^yannis  Harbor^  Ma99,,  reeeired  at  Engimeer  Ofiet 
U,  8.  Armyf  Newport ^  R,  /.,  in  response  to  adverttMemfnt  dated  April  2,  1889, 
opened  at  VZ  o'clock  noon,  on  Tuesday,  the  23d  day  of  April,  1889. 

[To  be  commenced  on  or  before  May  15, 1880  and  completed  on  or  before  Joly  1,  iefO.J 


Ko. 


1 
f2 


Name  and  address  of  bidder. 


AtUntIo  Dredging  Company,  New  York,N.  T. 
W.  n.  Beard,  Brooklyn,  N,  If 


Remoring 

bowklcav 

exceedhigl 

oabic  janl 


otber 


dredjriiiC 


per  cubic     per  oabM 
yard.  yard.* 


Cents. 


39 


37| 


*  Measured  in  plaoe. 


tlnformaL 


COMMEBCIAL  8TATI8TCIB. 
[Furnished  by  Mr.  A.  F.  Lotbrop,  Hyannis,  Mass.] 

Imports. 

Coal tons..  16,000 

Grain bashels..  100.000 

Lainber feet..  1,500,000 

Lime barrels..  35^ 

Fish do....  1.000 

Merchandise tons..  100 

Exports, 
Merchandise,  including  fish,  cedar  posts,  rails,  etc tons . .  900 

Vessels  in  harbor  during  the  year. 

Sailing  ..  1,600 

Steam 150 


C  2. 

HARBOR  OF  REFUGE  AT  NANTUCKET,  MASSACHUSETTS. 

Nantacket  Harbor  is  the  only  one  between  the  harbors  of  Martha's 
Viueyard  (Vineyard  Haven  and  Edgartown)  and  Provincetown,  a  dis- 
tance of  abont  100  miles,  except  the  small  harbor  of  HyanDis,  on  the 
other  (the  north)  side  of  Kantucket  Sonnd.  The  navigation  of  this 
sound  is  intricate  and  dangerons  by  reason  of  namerpus  shoals.  Nao- 
tucket  Harbor  has  deep  water  inside,  and  the  object  of  the  improvement 
is  to  make  it  a  harbor  of  refuge  for  vessels  plying  between  ports  north 
and  south  of  Gape  Cod,  estimated  to  be  30,000  annually.  In  the  me- 
morial to  Gongress,  on  which  the  first  appropriation  for  this  harbor  of 
refuge  was  based,  it  was  stated  that  more  than  500  vessels  had  been 
wrecked  in  the  vicinity  of  the  island. 

The  mean  rise  and  fall  of  the  tide  is  about  3  feet 

ORIGINAL  CONDITION. 

Before  the  commencement  of  the  present  work  there  was  a  shoal  about 
1^  miles  in  width  outside  the  entrance,  through  which  shoal  the  channel 
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or  line  of  best  water  was  only  about  C  feet  deep  and  very  crooked  and 
subject  to  changes  in  location. 

PLAN  OP  THE  WORKS. 

The  present  approved  project  is  to  construct  jetties  of  riprap  stone 
projecting  from  either  side  of  the  present  entrance  to  the  harbor,  for  the 
purpose  of  concentrating  the  strength  of  the  tidal  currents,  and  excavat- 
ing a  channel  of  15  feet  depth  by  scour,  and  at  the  places  where  the  full 
depth  required  will  not  be  reached  by  this  means  to  complete  the  work 
by  dredging.  A  plan  of  the  works  may  be  found  in  the  Report  of  the 
Chief  of  Engineers  for  1885,  vol.  1,  page  678.    * 

AMOUNT  EXPENDED  AND  RESULTS  TO  JUNE  30,  1888. 

The  amount  expended  on  this  project  up  to  the  close  of  the  fiscal  year 
ending  June  30, 1888,  was  $118,458.45,  and  the  result  was  the  construc- 
tion of  the  west  jetty  to  a  point  3,935  feet  from  the  shore,  and  the  east 
jetty  to  a  distance  of  385  feet  from  the  initial  point  on  the  shore,  which 
IS  the  outer  end  of  the  middle  of  the  three  northwest  spurs  built  on 
Goatne  Beach  some  years  ago,  and  the  foundation  was  laid  and  the 
jetty  partially  completed  for  an  additional  distance  of  200  feet 

OPERATIONS  DURING   THE  LAST  FISOAL  TEAR. 

At  the  beginning  of  the  last  fiscal  year  no  work  was  in  progress.  The 
contract  with  John  A.  Bouker,  which  was  described  in  the  Annual  Ke- 
I>ort  of  the  Chief  of  Engineers  for  1887,  expired  by  limitation  September 
1, 1888,  the  contractor  having  tailed  to  resume  operations  at  the  begin- 
ning of  the  working  season  of  that  year.  The  amount  covered  by  his 
contract  accordingly  became  available  for  further  operations.  A  proj- 
ect for  its  expenditure,  together  with  the  appropriation  of  $20,000  made 
by  act  of  August  11,  1888,  approved  by  theChief  of  Engineers,  contem- 
plates the  extension  of  the  eastern  jetty  as  far  as  the  funds  will  permit. 
In  accordance  with  this  project  advi^rtisements  for  proposals  for  fur- 
nishing riprap  granite  were  issued  December  17, 1888,  and  the  proposals 
opened  January  17,  1889.  An  abstract  of  the  proposals  received  and 
the  terms  of  the  contract  will  be  found  in  the  appended  table. 

Work  under  this  contract  was  commenced  May  15,  1889,  and  was  in 
progress  at  the  close  of  the  fiscal  year.  The  amount  of  stone  placed  in 
the  eastern  jetty  under  the  contract  was  673  tons. 

Until  the  two  jetties  are  completed  and  a  light-house  erected  on  one 
of  them  the  end  of  the  west  jetty  will  be  a  source  of  danger  to  vessels 
entering  and  leaving  the  port  at  night.  In  order  to  avoid  this  danger 
as  far  as  (lossible  a  temporary  light  has  been  established  at  the  end  of 
that  jetty,  which  has  been  faithfully  maintained  during  the  year. 

Mr.  C.  O.  Abell  is  local  inspector  of  the  work  of  tbe  construction  of 
the  east  jetty. 

WORK    REQUIRED  TO  COMPLETE  THE  EXISTING  PROJECT. 

The  work  required  to  complete  the  existing  project  is  the  completion 
of  the  east  and  west  jetties,  and  the  excavation  by  dredging  of  so  much 
of  the  ehannel  as  may  not  be  excavated  by  tidal  scoor, 
SK0  89 39 
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OPEBATIONS  CONTEMPLATED  FOB    THE    FISCAL    YEAB  ENDING  JUNE 

30,  1890. 

It  i8  proposed  to  continue  the  constrnction  of  the  east  jetty  as  tar  as 
the  available  funds  will  permit. 

Nantacket  is  in  the  Nantaoket  coUeotion  district,  and  is  a  port  of  eotry.  Tbe 
amount  of  reveDue  collected  at  Nantocket  in  the  last  fiscal  year  is  not  known.  The 
value  of  the  harbor  is  mainly  as  a  harbor  of  refuge.  The  nearest  light-hoas«s  an 
Nantncket  Cliff  and  Brant  Point  lights.  The  nearest  fortifioation  is  the  fort  at  Clarke 
Point,  New  Bedford,  Mass.  « 

Money  statemetU. 

Jnly  1, 1888,  amount  avaUable *|6,54L55 

Amount  appropriated  by  act  of  August  U,  1888 20,000.00 

26, 541.  55 
July  1, 1889,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  Jnly  1,  18^ #2,772.32 

July  1,  1889,  outstanding  liabilities 1,788.20 

July  1,  1889,  amount  covered  by  existing  contracts 18,784.80 

83^345.32 

July  1, 1889,  balance  available 3,196w23 

{Amount  (estimated)  required  for  completion  of  existing  project 230, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1891    50, 000. 00 
Submitted  in  compliance  witJi  requirements  of  sections  2  of  river  and 
harbor  acts  of  18t)6and  1867. 


Ah»traoi  of  propo$aU  for  fumiahing  akd  placing  riprap  gramiie  «a  ike  eatfera  jeU^at 
Nantucket^  Ma89,^  receivii  at  Engineer  Office,  U,  S.  Army,  Newport^  B,  L^im  reepomee  to 
advertisement  dated  December  17,  1888,  and  opened  at  12  o'clock  noon,  on  Tkwrodam,  tM$ 
17tk  dag  of  January,  1889. 

[Work  to  be  commenced  ob  or  before  May  15, 1889,  and  completed  on  or  before  August  18, 188i.] 


No. 


1 
2 
8 

4 
5 


Name  and  addreea  of  bidder. 


James  Scolly,  Groton,  Conn 

Francis  fl.  Smith,  New  York,  N.  T 

James  Y.  Lnce.  NIantic,  Conn 

William  H.  Moltbrop  d:.  Co.,  Hew  London,  Conn 
Charles  H.  Edwards,  Qoinoy,  Mass 


Priee  per 

tonof  ilM 

poioids. 


147 


%m 

8.N 


Contract  awarded  to  James  Scully,  of  Groton,  Conn.,  with  the  approval  of  the 
Chief  of  Engineers,  and  dated  February  8,  Ic^. 


COMMERCIAL  STATISTICS. 
Famished  by  Mr.  Joseph  W.  Clapp, collector  of  onstoma,  Nantacket^ 

Imports, 

Coal tons..  9,250 

Grain bushels..  4,000 

FJour barrels..  4,800 

Hay tons..  230 


^■^^F^»>— -^—  — — ^^  ^-— ^— »— ^i^» 


*  From  lapsed  contract. 
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Lumber feet..  1,500,000 

Brick 200,000 

Lime barrels..  800 

Cement ' do..-.  350 

Wood : coids..  2^ 

Salt bnehelB..  600 

Rnilroad  sleepers piei^es..  2,  400 

OeQeral  merohandise tons..  4,  000 

Ves$eU  in  harbor  during  year. 

Sailing ^ 213 

Hteam 17 


C3. 

IMPROVEMENT  OF  VINEYARD  HAVEN  HARBOR,  MASSACHUSETTS. 

YiDeyard  Haven  is  a  deep  indentation  in  the  northern  shore  of  the 
island  of  Martha's  Vineyard,  on  the  southern  side  of  Vineyard  Sound. 
It  is  triangular  in  form  and  faces  the  northeast  The  width  of  the 
mouth  of  the  harbor,  or  the  distance  between  the  points  of  land  on  the 
east  and  west  sides  of  the  entrance  known  as  East  Chop  and  West 
Chop,  is  about  1^  miles,  and  from  a  line  connecting  the  chops  to  the 
narrow  southerly  end  of  the  harbor,  at  which  is  situated  the  town  of 
Vineyard  Haven,  the  distance  is  about  If  miles.  The  entire  area  of  the 
harbor  between  the  shore-lines  is  about  949  acres,  of  which  some  657 
acres  have  a  depth  of  not  less  than  15  feet.  The  mean  rise  and  fall  of 
the  tide  is  1.7  feet. 

At  the  month  of  the  harbor  the  wearing  away  of  the  chops  by  the 
action  of  the  waves  in  storms  has  been  noted  for  many  years.  The 
former  site  of  a  light-house  on  West  Ohop  has  entirely  disappeared. 
The  debris  is  carried  by  the  current  into  the  harbor,  where  it  forms  shoals 
which  are  gradually  impairing  the  anchorage  capacity,  especially  in  the 
upper  part  of  the  harbor. 

This  is  a  new  work  and  no  appropriation  had  been  made  for  it  until, 
by  act  of  August  11, 1888,  Congress  appropriated.  $25,000  for  the  pro- 
tection of  the  chops. 

PLAN  OF  IMPROVEMENT. 

As  preliminary  to  the  preparation  of  a  general  plan  for  the  protec- 
tion of  the  chops,  it  is  proposed  to  devote  a  portion  of  the  appropriation 
to  the  construction  of  a  series  of  experimental  jetties  and  other  works. 
These  constructions  will  serve  as  an  immediate  protection  to  the  bluffs, 
and  at  the  same  time  will  furnish  a  basis  for  determining  the  character 
and  extent  of  the  permanent  works  required. 

OPERATIONS  DURINO  THE  LAST  FI80AL  TEAR. 

During  the  last  fiscal  year  a  survey  of  the  vicinity  of  the  chops  was 
made,  and  the  construction  of  a  temporary  wharf  for  landing  material, 
and  of  the  experimental  jetties,  was  commenced. 

Mr,  W.  0.  Simmons  is  local  superintendent  of  the  work. 
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OPERATIONS  OONTEMPLATED  FOR  THE   FISCAL    TEAR    ENDING  JtTHS 

30,  1890. 

The  work  will  be  prosecuted  according  to  the  approved  project. 

Vineyard  Haven  is  in  the  Edgariown  collection  district.  Edgartown  is  the  neanet 
port  of  entry.  The  amount  of  revenao  collected  at  Edgartown  in  the  laaf  fiscal  year 
was  $406.34.  The  nearest  light-houses  are  those  on  East  and  West  Chops.  The 
nearest  fortification  is  fort  at  Clark's  Point,  New  Bedford,  Mass. 

Money  stMement. 

Amount  appropriated  by  act  of  August  II,  1888 $^,008100 

July  1.  1889,  amount  expended  during  fiscal  year,  ezclusivo  of 

liabilitie«  outstanding  July  I,  1888 $2,737.73 

July  1,  1889,  onU  andmg  liabiliUes 1,184.99 

3,9(22.73 

July  1,  1889,  balance  ayailable 21,077.28 

{Amount  (estimated)  required  for  completion  of  existing  proieot 35, 000. 00 
Amount  that  can  be  prontabl^  expended  in  fiscal  year  ending  June  30, 1891    35,  OCO.  00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  18G7. 


COMMRRCIAL  STATISTICS, 
f  Furnished  by  Mr.  B.  C  Lord,  Yhieyard  Hst«o,  Haas.] 

Coal tons..  e,.**© 

Grain bnshe  a..  4,000 

Lumber feet..   1,060, 


Besides  the  above,  4,500  tons  of  general  merchandise  were  landed  here  by  the  regu- 
lar steamer  lines. 

The  number  of  vessels  which  discharged  cargoes  at  Vineyard  Haven  Harbor,  year 
ending  June  1,  1889,  was  23. 


C  4. 

IMPROVEMENT  OF  WAREHAM  HARBOR,  MASSACHUSETTS. 

This  harbor  is  an  estuary  at  the  head  of  Buzzard's  Bay.  The  ot^eet 
of  the  improvement  is  to  deepen  and  widen  the  channel  lea<ling  from 
Buzzard's  Bay  to  Wareham,  the  industries  of  which,  and  of  several 
towns  in  the  vicinity  with  which  it  is  connected  by  rail,  are  chiefly  the 
manufactures  of  iron,  and  depend  largely  on  transportiition  by  water 
of  the  material  used  therein.  The  commerce  of  Wareham  is  carried  on 
in  sailing  vessels,  and  the  channel  is  to  be  made  a  beating  chaniiel  for 
such  vessels. 

Another  object  of  the  improvement  is  the  raising  of  Long  Bea^-h, 
over  which  the  sands  from  the  bay  were  washed  into  the  barlK>r.  The 
mean  rise  and  fall  of  the  tide  is  4  feet. 

ORIGlNAIi  CONDITION. 

Before  improvement  the  ruling  depth  in  the  harbor  was  about  7  feet 
at  mean  low  water,  in  a  narrow  and  very  crooked  channel.  Long  Beach, 
a  narrow  sand  spit  at  the  mouth  of  the  harbor,  was  washed  and  abraded 
by  the  waves  and  currents  at  high  water,  and  the  material  was  ciMrried 
into  and  shoaled  the  channel  inside. 
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PLANS  OP  IMPROVEMENT. 

The  original  approved  project  of  1871,  for  the  improvement,  and  its 
subsequent  modifications,  provide  for  a  channel  250  feet  wide  and  10 
feet  deep  at  mean  low  water  from  Barney's  Point  down  to  the  entrance 
to  the  harbor.  Above  Barney's  Point  the  width  of  the  channel  is  to  be 
350  feet,  with  the  same  depth,  10  feet,  as  below  that  point.  The  plan 
includes,  also,  the  raising  and  strengthening  of  Long  Beach,  of  which 
a  large  portion  was  submerged  at  low  water,  to  carry  it  above  the  storm 
waves  and  currents  and  to  hold  it  there  in  order  to  prevent  the  filling 
of  the  improved  channel  above  by  material  abraded  from  the  beach. 

A  plat  of  Wareham  ilarbor,  showing  the  lines  of  the  channel  now 
being  excavated,  may  be  found  in  the  Annual  Report  of  the  Chief  of  En- 
gineers for  1885,  vol.  1,  page  586. 

AMOUNT  EXPENDED  AND   RESULTS  TO  JUNE  30,  1888. 

The  total  amount  expended  on  the  improvement  up  to  the  close  of 
the  fiscal  year  ending  June  30, 1888,  including  liabilities  outstanding 
at  that  date,  was  $71,520.04,  and  the  result  was  that  the  channel  in  the 
upper  part  of  the  harbor  in  front  of  the  wharves  was  carried  to  its  full 
width  and  completed,  and  the  eastern  half  of  the  second  and  third 
reaches  below  the  wharves  and  about  two-thirds  of  the  eastern  half  of 
the  fourth  reach,  which  extends  to  Barney's  Point,  were  excavated  to 
the  full  depth  of  10  feet  below  mean  low  water.  Long  Beach  had  been 
raised  above  high- water  storm  tides,  so  that  the  wash  of  sand  into  the 
improved  channel  inside  the  beach  had  been  stopped. 

The  channel  for  about  one  half  its  width  from  Barney's  Point  to 
Wareham  bad  been  deepened  to  10  feet,  and  a  ruling  depth  of  the  ap- 
proaches to  Wareham  had  been  increased  from  7  to  0  feet,  and  the 
channel  greatly  widened  in  all  the  reaches. 

Vessels  of  larger  draught  can  be  carried  to  Wareham  than  formerly. 
The  increase  in  width  ot  channel  was  a  great  help  to  all  vessels  in 
beating  in  and  out  of  the  harbor. 

OPERATIONS  DURING  THE  LAST  FISCAL  TEAR. 

•  

At  the  beginning  of  the  last  fiscal  year  no  work  was  in  progress.  The 
contract  with  the  Frank  Pidgeon  Dredging  Company  which  was  de- 
scribed in  the  Annual  Eeport  of  the  Chief  of  Engineers  for  1887,  expired 
by  limitation  June  15, 1888,  the  contractor  having  failed  to  complete 
the  work.  The  amount  covered  by  this  contract  accordingly  became 
available  for  further  operations.  A  project  for  the  expenditure  of  this 
sum,  together  with  the  appropriation  of  $4,000  made  by  act  of  August 
11, 1888,  was  prepared  and  was  approved  by  the  Chief  of  Engineers. 
This  project  contemplates,  first,  the  completion  of  the  eastern  part  of 
the  channel  to  a  width  of  175  feet  from  the  end  of.  the  present  dredged 
channel  to  the  deep  water  of  Long  Beach,  and  the  further  building  up 
of  Long  Beach  (which  requires  the  expenditure  of  a  few  hundred  dol- 
lars); and,  second,  if  funds  remain,  widening  the  upper  reaches  of  the 
channel  to  250  feet,  and  the  formation  of  an  anchorage  basin  by  dredg- 
ing one  or  more  of  these  reaches  to  its  full  width  of  350  feet. 

In  accordance  with  this  ])roject  advertiseu^ents  for  proposals  for 
dredging  were  issued  December  8, 1888,  and  proposals  opened  January 
8, 1889.  None  of  the  proposals  were  made  in  conformity  to  the  speci- 
fications, and  the  prices  bid  were  excessive.  All  the  proposals  were  re- 
jected, and  the  work  was  re-advertised  April  2, 188!).  Under  this  ad- 
vertisement one  proposal  was  received.    It  was  opened  April  23, 1880, 
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and  was  rejected  as  excessive.    Abstracts  of  proposals  received  ander 
both  the  above  advertisements  will  be  found  in  the  appended  tables. 

Arrangements  for  continuing  the  work  by  hire  of  labor  and  purchase 
or  hire  of  plant  in  open  market  were  in  progress  at  the  close  of  the  fis- 
cal year. 

-WORK  REQUIRED  TO  COMPLETE  THE  EXISTING  PROJECT. 

The  work  required  to  complete  tbe  existing  project  is  tho  excavation 
of  the  channel  to  its  full  width  and  depth  down  to  the  deep  water  above 
Long  Beach,  and  the  further  buildjng  up  of  Long  Beach  by  the  con- 
struction of  sand  fences. 

OPERATIONS    CONTEMPLATED  FOR  THE    FISCAL  YEAR  ENDING  JXJSi 

30,  1890. 

It  IS  proposed  to  devote  the  funds  on  hand  July  1, 1889,  to  the  com- 
pletion of  the  eastern  part  of  the  channel  to  a  width  of  175  feet  from 
the  end  of  the  present  dredged  channel  to  the  deep  water  of  Long 
Beach,  and  widcnin::  one  or  more  of  the  upper  reaches  of  the  river,  and 
to  the  further  building  up  of  Long  Beach. 

Warebam  is  in  tho  New  Bedford  collection  district.  New  Bedford  is  the  nearest 
port  of  eutry.  Tlie>ao)onut  of  revenue  coUecteil  at  New  Bedford  in  the  loAt  fiscal 
year  was  t30,239.G3.  The  nearest  ligbt-lionses  are  Bird's  Island  and  Win>^8  Neck 
lights.    The  nearest  fortification  is  the  fort  at  Clark's  Point,  New  Bedford,  Mass. 

Money  statement. 

July  1,1888,  amount  available •$8,479.46 

Amonnt  appropriated  by  act  of  An^ust  11,  1888 4,000.00 

12, 479. 46 
Jaly  1, 1889,  amount  expended  during  fiscal  year,  exclusive  of 

liablUties  outstanding  July  1,  1888 |1,248.22 

July  1, 1889,  outstanding  liabiUties 278.34 

1,526.56 

July  1, 1889,  babfcnoe  available 10,9a2.9D 

{Amount  (estimated )  req  u  ired  for  com]>letion  of  existing  project 12, 236.  (^ 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  nne  30, 1891     12, 236. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1^66  and  1867. 


Abstract  of  proposals  for  dredging  at  Wareham  Harhor^  Mass,,  received  at  Engineer  Ofer^ 
U.  S,  Jrmiff  Newport^  li.  /.,  in  response  to  advertisement  dated  DecemhirQ,  1688,  and 
opened  at  12  o^clock  noon^  on  Tuesday ^  the  bthday  of  January,  1889. 

[To  be  oommeDoed  on  or  before  Marob  15,  1889,  and  completed  on  or  before  Aagnst  15^  1888.] 


No. 


:i 


Name  and  address  of  bidder. 


AUantlc  Dredging  Company,  New  York,  N.  Y 
J.  n.  Fcnner,  Jersey  City,  N.  J. 
W.  H.  Beard,  Brooklyn, 


iiy. 
.N. 


Removing 

buwldcrs 

exceeding  1 

cable  >  ard. 

per  cable 

yard. 


135.26 


laoo 


RenrariDi! 
olht-r  bowl- 
ders sod 

dredcin^. 

per  caltio 

yard.t 


OetUs. 


» 


*  From  lapsed  oontraot. 


t  Measured  in  aoows. 


^InfonnaL 
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Ah$traet  of  proposals  for  dredging  at  Wareham  Harbor,  Masa.y  received  at  Engineer  Offieey 
U.  S,  Armtft  ^ewporif  R.  /.,  inreeponee  to  adceriieement  dated  Aprils,  1889,  and  opened 
at  12  o^eloek  itooti,  on  Tuesday,  the  23d  day  of  April,  1889. 

[Work  to  be  commenced  on  or  before  May  16, 1888,  and  completed  on  or  before  Jnly  1, 1880.] 


No. 

Name  and  addreas  of  bidder. 

RemoTing 

bowlders 

exceeding  1 

cable  jard, 

per  eabio 

yard. 

Remoring 

other  bowl' 

dcM  and 

dredging. 

per  cabio' 

yard.* 

1 

Hartford  Dredfinir  ComiHuiT.  Hartford.  Conn 

♦10 

Otnti. 

56 

*  Heaaored  in  place. 


cs- 

IMPBOVEMENT  OF  NEW  BEDFORD  HABBOR,  MASSACHUSETTS. 

New  Bedford  Harbor  is  an  estuary  of  Buzzard's  Bay,  and  is  the  i>ort 
of  the  cities  of  New  Bedford  and  Fairhaven,  Mass*  New  Bedford  is  an 
important  i>ort  of  entry.  It  is  largely  interested  in  manufactures,  those 
of  cotton  predominating,  and  has  an  extensive  commerce  in  addition  to 
its  whale  fisheries.  The  population  of  New  Bedford  and  Fairhaven  in 
1888  was  about  38,000. 

The  object  of  the  improvement  is  to  provide  a  channel  18  feet  deep  at 
mean  low  water. 

The  mean  rise  and  fall  of  the  tide  is  about  3  feet. 

OBiaiNAL  OONDITION. 

Before  improvement,  the  channel  had  a  ruling  depth  of  about  12^ 
feet  at  mean  low  water. 


PLANS  OF  IMPROVEMENT. 

As  early  as  1839  some  little  dredging  was  done  for  the  improvement 
of  the  harbor.  The  increase  of  depth  obtained,  however,  was  only  2 
feet,  and  the  cut  but  30  feet  wide.  A,  survey  of  the  harbor  was  made 
in  1852,  but  a  definite  project  for  its  improvement  was  not  made  until 
1874.  The  project  provided  for  a  channel  200  feet  wide  and  15  feet 
deep  at  mean  low  water  from  the  deep  water  just  above  Palmer's  Island 
to  the  wharves  at  New  Bedford.  This  project  was  modified  in  1877,  in- 
creasing the  width  of  channel  to  300  feet,  and  by  means  of  appropria- 
tions made  in  1875-'76,  amounting  to  $20,000,  the  project  was  completed 
in  1877.  Since  that  time  vessels  of  larger  draught  have  been  employed 
in  the  harbor,  and  vessels  of  15  feet  draught  not  only  now  touch  the 
bottom  in  this  channel,  but  in  the  channel  below  Palmer's  Island, 
which  was  not  included  in  the  former  improvement.  There  is  not  suffi- 
cient water  for  the  commerce  of  the  port. 

The  project  under  which  work  is  now  carried  on  was  adopted  in  1888. 
It  provides  for  the  excavation  of  a  rbannel  200  feet  wide  and  18  feet 
deep  at  mean  low  water  extending  fi*om  Butler's  Flat  to  the  vicinity  of 
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tho  wharves  at  New  Bedford.    A  p]at  of  the  proposed  improTemfflit 
was  published  in  House  £x.  Doc.  No.  86,  Fiftieth  Congress,  first  dession. 

AMOUNT  EXPENDED  AND  RESULTS  TO  JUNE  30,  1888. 

The  amount  expended  to  Juno  30, 18S8,  was  $20,000.  The  result  was 
the  excavation  of  the  channel,  under  the  original  project  and  its  modi- 
fication, to  a  width  of  300  feet,  and  a  depth  of  15  feet  at  mean  low  water. 

OPERATIONS  DURING  THE  LAST  FISCAI.  TEAR. 

By  act  of  August  11^  1888,  Congress  appropriated  $10,000  for  contin- 
uing the  improvement,  and  a  project  for  the  expenditure  of  this  sum 
was  prepareil  and  was  approved  by  the  Chief  of  Engineers.  The  pro- 
ject contemplates  the  commencement  of  the  work  near  the  lower  end  of 
Palmer's  Island,  at  a  i)oint  known  as  the  '^  11-foot  bank,"  and  dredging 
to  a  depth  of  18  feet  at  mean  low  water,  and  a  width  of  100  feet,  along 
the  westerly  aird  southerly  sides  of  the  proposed  channel,  carrying  it 
as  far  towards  the  wharves  of  the  city  as  the  available  funds  will  per- 
mit. 

Advertisements  for  proposals  for  dredging  were  issued  December 
8,  1888,  and  the  proposals  opened  January  8, 1889.  None  of  the  pro-  ;j 
posals  were  made  in  accordance  with  the  specifications  and  the  prices 
bid  were  excessive.  All  of  the  proposals  were  rejected  and  the  work 
was  re-advertised  April  2.  Proposals  under  this  advertisement  were 
opened  April  23,  1889.  These  were  also  rejected.  Abstracts  of  pro- 
posals received  under  both  the  above  advertisements  will  be  found  in 
the  appended  tables. 

Arrangements  for  continuing  the  work  by  hire  of  labor  and  purchase 
or  hire  of  plant  in  open  market  were  in  progress  at  the  close  of  the 
fiscal  year. 

OPERATIONS    CONTEMPLATED  FOR  THE  FISCAL  TEAR  ENDING    JUNK 

30,  1890. 

The  balance  available  and  the  appropriation  asked  will  be  applied 
to  the  continuation  of  the  work  under  the  approved  project. 

New  Bedford  Harbor  is  iu  tb»  New  Bedford  collection  district,  which  is  a  port  of 
entry.  The  amount  of  revenue  collected  in  the  last  fiscal  year  was  tlK),^{39.63.  The 
nearest  light-houses  are  Clark^s  Point  Light  and  the  lights  in  New  Bedford  Harbor. 
The  nearest  fortification  is  the  fort  at  Clark's  Point,  Mass. 

Money  statement. 

Amount  appropriated  by  act  of  August  11,  1888 $10,000.90 

July  1,  18d9,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  ouUtanding  July  1, 1888 $814.33 

July  1,  18^9,  outstanding  liabilities 17G.67 

99L00 

July  1,  1889,  balance  available 9,009.00 

{Amount  (estimated)  require<l  for  completion  of  existing  projeot 85,000.00 
Amount  that  can  be  profitably  expended  in  fibcal  year  ending  June  30, 1891    20, 000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  18C6  and  1867. 
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JhBtmct  ^ proposals  for  dredging  at  New  Bedford  Harbor,  Maes.y  received  at  Engineer 
Qfioe,  U,  8,  Army,  Newport,  R,  /.,  in  response  to  adtoertisement  dated  December  8, 1889, 
amd  opened  at  12  o'clock  noon,  on  Tuesdagf  the  &th  day  of  January,  1889. 

fTo  be  oommoDoed  on  or  before  H*roh  16, 1889,  and  completed  on  or  before  August  15, 1880.] 


Na 


tl 
t3 


XTMne  and  addreae  of  bidder. 


Atlantic  Dredffing  Company,  New  York,  K.  Y 

J.  H.  Fenner,  Jersey  City,  H.J , 

W.  H.  Beard,  BrookljTi,N.Y 


Removing 

bowlders 

exceeding  1 

cubic  yard, 

per  cubic 

yard. 


$35.24 


Removing 

oUierbowT* 

demand 

dmdging, 

per  cubic 

yard.* 


C^ntt. 


241 
30 


'Measured  in  scows. 


t  Informal. 


Abstract  of  proposals  for  dredging  at  New  Bedford  Harbor,  Mass,,  received  at  Engineer 
Office,  U.  S,  Jrmy,  Newport,  K.  I.,  in  response  to  advertisement  dated  April  2,  1889,  and 
opened  at  12  e^clock  noon,  on  Tuesday,  the  23d  day  of  April,  1889. 

[To  be  commenced  on  or  bfilbre  May  15, 1889,  and  completed  on  or  before  January  1. 1890.] 


Ho. 


1 

2 
13 


Name  and  address  of  bidder. 


Hartford  Dredging  Company,  Hartford,  Conn. 
Atlantic  Dredging  Companv,  New  York,  K.  Y 
W.  H.  Beard,  Brooklyn,  N.Y 


Removing 

bowlders 

exceeding  1 

cubic  yard, 

per  cubic 

yard. 


$10.00 


.40 


Removing 

other  trnwl- 

dersand 

dredging, 

per  cubic 

yard.* 


Cents. 


85 
88 


*  Measured  in  place. 


tInformaL 


COBfMBRCIAL  STATISTICS. 

1  Furnished  by  Mr.  Weston  Howland,  collector  of  customs.] 

Beeeipts  at  New  Bedford  and  Fairhaven,  Mass.,  for  the  year  ending  December  31, 1688. 


Lnmber feet. 

Coal : tons. 

Com  and  oats basbels. 

Cotton bales. 

Lime barrels. 

Flour do... 

Cement • do... 

Sagar • do... 

Manilla bales. 

Iron tons- 
Sisal • bales. 

Meal basbels. 

Tar barrels. 

Hemp bales. 

Moldmg-sand tons. 

Paving*  blocks. do... 


14, 999, 530 

365,766 

8:^,  276 

14,454 

l'^086 

10,779 

8, 575 

7.866 

5,941 

8,338 

4,440 

2,933 

1,53S 

1,711 

888 

1,088 


The  number  of  arrivals  at  this  port  for  the  year  ending  December  31, 1888,  is  1,773, 
vi«: 


Steamers 708 

Barks 13 

Schooners 809 

Barges 210 

The  tonnage  of  the  above  is  574,512  tons. 


Ships I 

Brigs 2 

Sloops 29 
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C.  6. 

IMPROVEMENT  OF  TAUNTON  RIVER,  MASSACHUSETTS. 

This  river  rises  in  Norfolk  County,  Mass.,  and  empties  into  Mount 
Hope  Bay,  a  name  given  to  the  northeastern  part  of  Narragansett  Bay. 
It  is  about  44  miles  in  length,  measured  along  its  course. 

The  object  of  the  improvement  is  to  deepen  and  widen  the  ebannel 
leading  to  the  city  of  Taunton,  at  the  head  of  navigation,  which  requires 
large  quantities  of  coal,  iron,  clay,  moldings,  sand,  and  other  heavy 
articles  for  its  extensive  manufactures  dependent  largely  on  water 
transportation,  so  that  vessels  of  11  feet  draught  can  reach  the  city  at 
high  water.  The  rise  and  fall  of  the  tide  before  improvement  was  5} 
feet  at  Dighton  and  3.4  feet  at  Taunton. 

ORIGINAL  CONDITION. 

In  its  original  condition  the  channel  was  narrow  and  obstructed  by 
bowlders,  and  from  Berkley  Bridge  to  Taunton  the  depth  was  not,  in 
places,  more  than  5  feet  at  mean  high  water.  'S.  vessel  of  30  tons  bur- 
den was  as  large  as  could  go  up  to  TauntoYi. 

PLANS  OF  IMPROVEMENT. 

The  approved  project  of  1871,  and  its  subsequent  modifications,  pro 
vides  lor  a  channel  60  feet  wide  and  11  feet  deep  from  Weir  Bridge  to 
the  shipyard ;  a  channel  80  feet  wide  (100  feet  at  the  bends)  and  11 
feet  deep  from  the  ship-yard  down  to  and  through  the  Needles  and 
Brigg's  Shoal ;  thence  to  Berkley  Bridge  a  channel  of  the  same  width 
and  12  feet  deep.  From  Berkley  Bridge  to  the  deep  water  at  Dighton 
the  channel  was  to  be  100  feet  wide  and  12  feet  deep.  The  depths  are 
estimated  from  high  waters.  The  ledge  which  crossed  the  bottom  of  the 
river  at  Peter's  Point  and  the  numerous  bowlders  which  lay  on  the 
bottom  and  sides  of  the  channel  from  Taunton  to  Dighton  were  to  be 
removed. 

A  plat  of  the  river  showing  the  improved  channel  was  published  in 
the  Annual  Eeport  of  the  Chief  of  Engineers  for  1884,  page  606. 

AMOUNT  EXPENDED  AND  RESULTS  TO  JUNE  30,  1888. 

The  amount  expended  on  the  improvement  of  the  river  up  to  the 
close  of  the  fiscal  year  ending  June  30, 1888,  including  liabilities  out- 
standing at  that  date,  was  $150,935.94. 

With  the  exception  that  but  40  feet  of  the  60  feet  of  width  could  be 
dredged  between  the  bridge  at  Weir  j^!id  the  shipyard  on  account  of 
interfering  with  private  property,  and  that  on  account  of  the  hardness 
and  depth  of  material  at  the  sides  the  SOfoot  channel  was  not  in  all 
cases  dredged  to  its  full  width,  the  channel  down  to  Berkley  Bridge 
had  been  completed.  The  channel  as  proposed  between  Berkley  Bridge 
and  Dighton  had  been  completed,  winh  the  exception  of  removing  a 
small  amount  of  ledge  rock  uncovered  in  dredging,  and  had  been  cleared 
of  bowlders  from  Taunton  down  to  Berkley  Bridge.  The  work  of  re- 
moval of  the  ledge  at  Peter's  Point  had  been  completed.  The  material 
blasted  in  the  channel  had  been  dredged  and  deposited  in  the  form  of 
a  half  tide  dam  running  from  Eeubeu's  Island  to  the  west  shore  of  the 
river,  with  the  view  of  accelerating  the  current  in  the  dredged  channel 
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off  and  above  DigbtoD  and  preventing  deposits  in  that  part  of  the 
channel.  Vessels  of  11  feet  dranght  can  now  reach  Taunton  at  the 
head  of  navigation. 

OPERATIONS  DURING  THE  LAST  FISCAL  YEAR. 

No  work  was  done  daring  the  last  fiscal  year. 

WORK  REQUIRED  TO  COMPLETE  THE  EXISTING  PROJECT. 

There  remains  to  complete  the  existing  project  the  widening  and 
deepening  of  the  channel  at  a  few  points  above  the  bridge  and  the  re- 
moval of  the  small  amount  of  ledge  rock  above  referred  to.  This  ledge 
projects  about  30  feet  into  the  eastern  side  of  ]the  channel,  diminishing 
its  depth  by  a  few  inches,  while  there  is  ample  width  and  depth  beyond 
the  channel  line  on  the  western  side. 

In  compliance  with  the  provisions  of  the  river  and  harbor  act  of 
August  5,  1886,  a  survey  of  portions  of  Taunton  Kiver  was  made  in  Oc- 
tober, 1887,  and  the  map  and  report  thereon  were  submitted  to  the 
Chief  of  Engineers  November  21, 1887,  and  were  printed  in  House  Ex. 
Doc.  No.  86,  Fiftii'th  Congress,  first  session.  The  estimated  cost  of  this 
additional  improvement  is  $14,051. 

OPERATIONS    CONTEMPLATED   FOR  THE  FISCAL  YEAR    ENDING  JUNE 

30,  1890. 

It  is  proposed  to  complete  the  existing  project  for  the  improvement 
of  the  river  if  funds  are  appropriated  therefor. 

Tuanton  River  is  iu  the  Fall  River  collection  district.  Fall  River  is  the  nearest 
port  of  entry.  The  amount  of  revenue  collected  at  Fall  River  iu  the  last  fiscal  year 
was  |107,:i56.74.  The  nearest  light-house  is  the  Borden  Flat  light-house.  The  near- 
est fortification  is  Fort  Adams,  Newport  Harbor,  Rhoile  Island. 

Moiiey  statement. 

July  1, 1888,  amount  available $64.06 

Jul}'^  1,  1h89,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 

outstanding  July  l,18ri8 31.78 

July  1, 1889,  balance  available 32.28 

(Amount  (estimated)  required  for  completion  of  existing  project 14,000. 00 
Aniounttnat  can  bo  profitably  expended  in  fiscal  year  ending  JnneSO,  1891     14, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  )i  of  river  and 
harbor  acts  of  1866  and  18b7. 


COMMERCIAL  STATISTICS. 
[Fumi8he<l  by  Mr.  H.  A.  Dean.  Taunton,  Mass.] 

Receipts  at  Taunton  by  watetj  1888. 

Lumber feet..  12,500,000 

GrMin  bushels..  1,325,800 

Flour barrels..  45,000 

Coal tons..  265,000 

All  other  merchandise do...  30,  000 

Metals  of  all  kinds do...  33,000 

Cotton .• bales..  27,000 

Molding  sand tons..  24,000 

Clay do...  30,000 

Number  of  vessels  employed  on  Taunton  River,  59 ;  viz,  46  sailing-vessels,  9  barges, 
4  tngs ;  of  an  average  draught  of  10  feet  and  tounage  of  500  tons. 
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C7. 

IMPROVEMENT  OF  WARREN  RIVER,  RHODE  ISLAND. 

Warren  Biver  is  an  arm  of  Narragansett  Bay,  north  of  the  harbor 
of  Bristol^  The  obstructions  to  navigation  were  a  rocky  reef  below 
Little  Island,  and  a  submerged  bowlder,  known  as  Bush  worth  iioek, 
near  midchauuel,  opposite  the  lower  wharf  of  the  town  of  Wanrea. 
By  act  approved  August  5, 1886,  Congress  appropriated  $5,000  for  the 
improveuieut  of  the  river,  and  with  this  sum  it  was  proposed  that  the 
bowlder  and  reef  referrea  to  be  removed  as  far  as  possible. 

PLANS  OP  IMPROVEMENT. 

The  work  of  improvement  was  one  that  could  not  be  well  carried  on 
by  contract,  and  the  approved  project  was  first  to  remove  Bush  worth 
Bock,  and  afterwards  to  remove  the  bowlders  which  lay  submerged  00 
the  western  side  of  the  narrowest  portion  of  the  channel  at  Little  Island, 
and  also  the  projecting  portions  of  the  ledge  beneath  the  bowlders, 
widening  the  channel  as  much  as  the  funds  available  permitted  ;  it  also 
inluded  the  hiring  in  0|>en  market  of  a  vessel  with  working  crew,  sob- 
marine  diver,  firing  battery,  and  steam  hoisting  apparatus,  and  pur 
chase  of  the  explosives  also  in  open  market 

A  plat  of  the  river,  showing  the  proposed  improvement  near  Little 
Island,  was  published  in  the  Annual  Beport  of  the  Chief  of  Engineers 
for  1885,  page  630. 

AMOUNT  EXPENDED   AND  RESULTS  TO  JUNE  30,  1888. 

The  amount  expended  to  June  30, 1888,  including  liabilites  outstand- 
ing at  that  date,  was  $4,699.39.  The  result  was  the  removal  of  Bush- 
worth  Bock  to  the  depth  of  the  surrounding  water,  and  the  removal  of 
the  bowlders  and  points  of  ledge  rock  over  an  area  of  abou^  1.8  acres 
in  the  vicinity  of  Little  Island,  extending  550  feet  along  the  narrowest 
part  of  the  channel.  This  work  finished  the  improvement  as  &r  as 
projected. 

OPERATIONS  DURING  THE  LAST  FISCAL  TEAR. 

No  work  was  done  during  the  last  fiscal  year. 

Warren  River  is  in  the  Bristol- Warren  collection  district,  which  is  a  port  of  entrj. 
The  amount  of  revenue  collected  in  the  last  fiscal  year  is  unkuowu.  The  nearest 
light-house  is  the  light-house  on  Conimicut  Poiut,  Providence  River.  The  nearest 
fortifications  are  fort  on  Dutch  Island  and  Fort  Adams,  Rhode  Island. 

Money  statement 

July  1,  1888,  amount  available 1370.11 

Jnly  1,  1889,  amount  expended  dnriug  fiscal  year,  exclusive  of 

liabilities  outstanding  Jnly  1, 1888 $128.30 

July  1,  1H89,  outstanding  liabilities ^... 22.03 

>  150.33 

July  1, 1889,  balance  available 119.78 
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C  8. 

IMPROVEMENT  OF  PAWTUCKET  RIVER,  RHODE  ISLAND. 

The  navigable  part  of  the  Pawtucket  (or  Seekonk)  Biver,  an  arm  of 
Providence  Eiver,  extends  from  Providence  to  Pawtncket,  a  city  which 
in  1885  had  a  population  of  aboat  23,000,  and  extensive  manufactnres, 
depending  largely  on  water  transportation.  The  object  of  the  improve- 
ment is  to  widen  and  deepen  the  channel  leading  to  PawtucJ^et,  so  that 
vessels  of  12  feet  dranght  can  reach  that  city  at  mean  low  watei.  The 
mean  rise  and  fall  of  the  tide  is  about  5  feet. 

ORIGINAL  CONDITION. 

Before  improvement  the  channel  in  the  river  had  a  ruling  depth  of 
about  5  feet  at  mean  low  water. 

PLANS  OF  IMPROVEMENT. 

The  original  project,  as  modified  in  1883,  provides  for  the  excavation 
by  dredging  of  a  channel  100  feet  wide  and  12  feet  deep  at  mean  low 
water  from  the  deep  water  above  Bed  Bridge  to  the  ledge  opposite  Grant 
&  Oo.'s  Wharf  at  Pawtucket ;  thence  the  deepening  by  blasting  of  the 
channel  through  the  ledge  to  Pawtucket  Bridge  to  the  same  depth,  and 
40  feet  wide.  . 

A  plat  of  the  river  showing  the  lines  of  the  proposed  channel  was 
published  in  the  Annual  Beportof  the  Chief  of  Engineers  for  1884,  page 
608. 

AMOUNT  EXPENDED  AND  RESULTS  TO  JUNE  30,  1888. 

The  amount  expended  to  June  30,  1888,  was  1131,129.99.  The  chan- 
nel had  been  excavated  under  the  original  project  to  a  width  of  75  feet 
and  a  ruling  depth  of  7  feet  at  mean  low  water,  and  under  the  project 
as  modified  in  1883  a  new  channel  12  feet  deep  and  100  feet  wide,  with 
wide  enlargements  at  the  bends,  had  been  carried  from  its  mouth  at  the 
deep  water  just  above  Bed  Bridge,  a  distance  of  about  12,740  feet 
There  is  now  a  channel  100  feet  wide  and  12  feet  deep  at  mean  low  water 
from  the  deep  water  above  Bed  Bridge-to  Bass  Bock,  or  to  within  about 
1^  miles  of  the  head  of  navigation. 

This  completed  portion  of  the  channel  is  already  a  great  benefit  to 
the  commerce  of  the  river.  A  ruling  depth  of  about.6  feet  ean  be  car- 
ried from  the  upper  end  of  our  present  work  to  Pawtucket. 

OPERATIONS  DURING  THE  LAST  FISCAL  YEAR. 

At  the  beginning  of  the  last  fiscal  year  no  work  was  in  progress.  By 
act  of  AtigQst  11,  1888,  Congress  appropriated  $35,000  for  continuing 
the  improvement  A  project  ior  ex|>enditnre  Qf  this  sum  was  accord- 
ingly prepared  and  was  approved  by  the  Chief  of  Engineers.  This  pro- 
ject contemplated  the  continuation  of  the  enlarged  <rhannel  as  far  to* 
wards  Pawtucket  as  the  funds  would  allow,  afibrdingat  the  same  time 
such  relief  as  commerce  should  require  at  the  shoalest  place  abovi*  the 
main  work;  and  the  commeucemfiit  of  the  work  on  the  ledge  which 
lies  in  the  channel  off  Pawtucket  if  funds  should  permit. 
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Advertisements  for  proposals  for  dre<l[iing  under  this  project  were 
published  December  8,  1888,  and  proposals  opened  January  8,  1889. 
None  of  the  proposals  were  made  in  accordance  with  the  specifications, 
and  the  prices  bid  were  excessive.  All  the  proposals  were  rejected,  and 
the  work  was  readvertised  April  2,  1889.  Proposals  under  this  adver- 
tisement were  opened  April  23, 1889,  and  were  also  rejected.  Abstracts 
of  proposals  received  under  both  the  above  advertisements  will  be 
found  in  the  appended  tables. 

Arrangements  for  continuing  the  work  by  hire  of  plant  and  labor  in 
open  markist  were  in  progress  at  the  close  of  the  fiscal  year. 

WORK  REQUIRED  TO  COMPLETE  THE  EXISTING  PROJECT. 

The  work  yet  to  be  done  is  to  excavate,  by  dredging,  the  channel  12 
feet  deep  and  100  feet  wide,  from  Bass  Hock  to  a  point  opposite  Grant 
&  Co.'s  Wharf,  and  thence  to  Pawtucket  Bridge,  to  deepen  the  channel 
through  the  ledge  to  the  same  depth  with  a  width  of  40  feet. 

OPERATIONS  CONTEMPLATED   FOR   THE    FISCAL   YEAR  EKDING  JTJKK 

30,  1890. 
It  is  proposed  to  extend  the  channel  towards  Pawtucket. 

Pawtucket  is  in  the  collection  district  of  Providence,  and  that  port  is  the  nc«re«t 
port  of  entry.  The  amount  ot  revenue  <  ollected  at  Providence  in  the  last  fiscal  year 
was  1^,813.27.  The  nearest  light-house  is  SaNsatras  Point.  Light.  The  ni-art^st  far- 
ttfications  are  Fort  Adams,  Newport,  R.  I.,  and  the  fort  on  Dutch  Island,  Rhode 
Island. 

•   Money  statement 

Jnly  1,  1888,  amonnt  arailable \ ►.. $875.97 

Amount  appropriated  by  act  of  Augunt  11,  18^3 3&^OM0  06 

3r»,«7o.97 
July  1,  1889,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1888 $3,204.13 

July  1,  1889,  outstanding  liabilities 171.71 

3,37S.64 

July  1,  1889,  balance  available - 32,500.13 

{Amount  (estimated)  required  for  completion  of  existing  project 3(57, 47K00 
Amount  that  can  be  profitably  expended  in  fincal  year  ending  June 30.1891    50,  UOO.  00 
Submitted  in  compliance  with  requireuients  of  sections  2  of  river  and 
harbor  acUof  18b6  and  18()7. 


Ab$tract  of  proposals  for  dredging  in  Pawtucket  River  ^  Rhode  Island^  received  at  Knffim$er 
Office^  U,  8.  Army,  ifewportf  R.  /.,  in  response  1o  advertisemeHi  dated  Decembers^  188&,  •t'd 
opened  at  12  o'clock  noon  on  Tuesday,  the  Sth  day  of  January ^  1889. 

[To  b«  oommenoed  on  or  before  Mnri  h  15,  1888,  and  ooinplet«d  on  or  before  August  15. 18H9.] 


No. 


tl 
♦  2 


Name  and  address  of  bidder. 


Bralnard  BroJi..  Xew  York,  X.  T 
W.  H.  Beard,  Bjooklyu  NY  .... 


RemoviDg 
bowlders 
exceediniel 
cubic  >ard, 
per  cubic 
yard. 


$5.96 


RMBorinc 
other  bowl, 
^ersa 
drediciBC. 
per  cnbio 
yard. 


Cmts. 

1i 


*  Measured  In  scows.  t  Informal. 
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Abbtract  of  prapoBah  for  dredging  in  Pawtucket  River ^  Rhode  Island,  received  at  Enoineer 
Office,  U,  8,  Army,  Newport,  R.  1.,  in  response  to  advertisement  dated  April  "^f  1889,  and 
open&i  at  12  o'clock  noon  on  Tuesday,  the  23d  day  of  April,  1889. 

(To  be  commenood  on  or  before  May  15, 1889,  and  completed  on  or  before  January  1, 1890.] 


No. 


1 
12 


Kame  and  address  of  bidder. 


Brainard  Bros.,  New  York,  K.  Y 
W.  H.  Beard,  Brooklyn,  N.  Y. . . . 


BemovinR 
bowlders 

exceeding  1 

cabioyard, 

per  cubic 

yard. 


$15w00 
87 


Bemovinic 
otber  bowl- 
ders and 
dredftinff, 
per  cabio 
yard.* 


Omtf. 


35 


*  Measured  in  place. 


tInformaL 


COMMERCIAL  STATISTICS. 
IFnmished  by  Business  Men's  Association,  Pawtuokct,  B.I.,  1888.] 


Receipts. 


Coal... 
Cement 


tons. 

barrels. 


Lime do... 

Long  lumber  (about) feet. 

Short  lumber do.. 

Spool  wood - do.. 


150,000 

9,657 

5,628 

5, 000, 000 

1.000,000 

270,000 


toffetber  with  large  (]^naDtities  of  brick,  Iron,  gravel,  cotton,  and  various  kinds  of 
other  merchandise  which  are  used  by  this  community. 

There  passed  through  the  draw  of  the  Washington  Bridge,  Pawtucket  River,  during 
the  year  1887: 


Steamers 684 

Schooners 334 

Barges 492 


Tow-boa|» 2,356 

Sail-boaU 486 

Miscellaneous •..  1,470 


IMPROVEMENT  OF  PROVIDENCE  RIVER  AND  NARRAGANSETT  BAY,  RHODE 

ISLAND. 

Providence  Biver  is  an  estnary  of  Narragansett  Bay.  The  object  of 
its  improvement  is  to  famish  a  wide  and  deep  channel  for  European 
and  coastwise  commerce  from  the  ocean  to  Providence,  a  city  which  had 
in  1885  about  125,000  inhabitants,  largely  engaged  in  manufactures,  and 
a  port  of  entry  for  an  extensive  region  of  country,  with  which  it  is  con- 
nected by  railroads.    The  mean  rise  and  fall  of  the  tide  is  4.7  feet 

ORIGINAL  CONDITION. 

Before  the  improvement  of  the  river  was  commenced,  in  1853,  many 
shoals  obstructed  navigation,  and  at  one  point  in  the  channel,  a  place 
called  **Tbe  Orook,"  the  available  low-water  depth  was  but  4J  feet. 

PLANS  OF  IMPROVEMENT. 

There  was  expended  between  1852  and  the  30th  of  June,  1882, 
$290,459.34  in  deepening  the  channel;  first  to  9  feet,  then  to  12  feet^ 
tbeo  to  14  feet^  and  again  to  23  feet,  as  the  increasing  sizes  of  vessels 
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aod  the  growing  comuierce  of  Providence. demanded.  Balkhead  Bock 
was  also  removed  during  this  period  to  a  depth  of  20  feet  below  mean 
low  water. 

The  approved  project  of  1878,  modified  in  1882,  linder  which  we  are 
now  working,  provides  for  a  channel  25  feet  deep  and  300  feet  wide, 
suitable  for  large  ocean  vessels,  extending  from  Fox  Pointy  in  the  city 
of  Providence,  to  the  deep  water  of  Narragansett  Bay,  and  for  an  anch- 
orage basin  between  Pox  and  Field's  points  of  the  following  dimensions 
in  cross-section,  viz: 

300  feet  wide,  25  feet  deep. 
600  feet  wide,  20  feet  deep. 
72&  feet  wide,  18  feet  deep. 
940  feet  wide,  12  feet  deep. 
1,060  feet  wide,    6  leet  deep. 

The  25-foot  channel  has  been  laid  out  in  straight  reaches  (with  en- 
largements at  the  angles),  with  a  view  to  lighting  them  by  range  or 
leading  lights,  such  as  are  used  in  similar  cases  in  Chesapeake  Bay, 
Delaware  River,  and  other  localities,  if  it  should  be  found  necessary. 

A  plat  of  Providence  River,  showing  the  improved  channel,  was 
published  in  the  Annual  Report  of  the  Chief  of  Engineers  for  1884, 
page  622. 

AMOUNT  EXPENDED  AND  RESULTS  T9  JUNE  30,  1888. 

The  amount  expended  on  the  present  project  up  to  the  close  of  the 
fiscal  year  ending  June  30,  1888,  including  liabilities  outstanding  at 
that  date,  was  $242,599.60.  At  that  date  the  excavation  of  the  20- foot 
anchorage  area  in  the  Fox  Point  Reach  had  been  completed,  and  of  the 
same  areas  in  the  Sassafras  Point  and  the  Field's  Point  reaches  about 
one-fourth  and  one-half,  respectively,  had  been  done.  Bulkhead  Rock 
had  been  removed,  and  the  25-foot  channel,  300  feet  wide,  from  Provi- 
dence to  the  deep  water  of  Narragansett  Bay  had  been  completed. 

OPERATIONS  DURING  THE  LAST  FISCAL  TEAR. 

At  the  beginning  of  the  last  fiscal  year  no  work  was  in  progress.  By 
act  of  August  11, 1888,  Congress  appropriated  $40,000  for  continuing 
the  improvement.  A  project  for  expending  this  sum  was  accordingly 
prepared  and  was  approved  by  the  Chief  of  Engineers.  The  project 
contemplates,  first,  the  completion  of  that  part  of  the  anchorage  basin 
above  Field's  Point,  which  is  to  be  deepened  to  20  feet;  second,  to  ex- 
ciivate  that  part  of  it  to  be  deepened  to  18  feet;  and  third,  if  funds  re- 
main, to  begin  the  excavation  of  that  part  to  be  deepened  to  12  feet 

Advertisements  for  proposals  for  dredging  under  this  project  were 
published  December  8,  1888,  and  proposals  opened  January  8,  1889. 
None  of  the  proposals  were  made  in  accordance  with  the  specifications, 
and  the  prices  bid  were  excessive.  All  the  proposals  were  rejected  and 
the  work  was  re-advertised  April  2, 1889.  Proposals  under  this  adver- 
tisement were  opened  April  23, 1889,  and  were  also  rejecte<I.  Abstracts 
of  proposals  received  under  both  the  above  advertisements  will  be 
found  in  the  appended  tables. 

Arrangements  for  continuing  the  work  by  hire  of  plant  and  labor  in 
oi)en  market  were  in  progress  at  the  close  of  the  fiscal  year. 

WORK  REQUIRED  TO  COMPLETE  THE  EXISTING  PROJECT. 

There  is  required  for  the  completion  of  the  existing  project  the  re- 
mainder of  the  excavation  of  the  anchorage  ^asiq  between  Fos^  ap4 
Field's  points. 
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OPERATIONS  CONTEMPLATED  FOR    THE    FISDAL  YEAR  ENDING  JUNE 

30,   1890. 

It  is  proposed  to  contiuae  the  excavation  of  the  anchorage  area. 

Providence  River  is  in  the  collection  district  of  Providence,  which  is  a  port  of 
entry.  The  amount  of  revenue  collected  at  Providence  in  the  last  fiscal  3'ear  was 
$260,813.27.  The  nearest  light-houses  are  the  six  li^ht-houses  in  Providence  River. 
The  nearest  fortifications  are  fort  on  Dutch  Island  and  Fort  Adams,  R.  I. 

Money  statement 

July  I,  1868,  amount  available ^ $1,001.03 

Amount  appropriated  by  act  of  Angnst  11,  1888 40,000.00 

41, 001. 03 
July  1,  1889,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1888 $4,235.35 

July  1,  lb89,  outstanding  liabilities 48.41 

4,283.76 

July  1,1889,  balance  available 36,717.27 

{Amount  (estimated)  required  for  completion  of  existing  project 1^,  000. 00 
Amount  that  cau  be  profitably  expended  in  fiscal  year  ending  June  30, 1691  100, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


Jbstract  of  propo9aUfor  dredging  in  Providence  RiveTf  Rhode  Island,  received  at  Engi- 
neer OfficCf  U,  8.  Armyy  Newport^  B,  /.,  t»  response  to  advertisement  dated  December  8, 
18^,  and  opened  aiX<^  o'clock  noon,  on  Tuesday,  the  tith  day  of  January,  1889. 

[To  be  commenced  on  or  before  March  15, 1889,  and  completed  on  or  before  Angnat  15,  1889.] 


No. 


tl 
t2 
t3 


Name  and  address  of  bidder. 


Atlantic  Dredfdog  Company,  New  York,  K.  Y 

W.H.  Beard,  Brooklvn.  N.  Y 

Braiuai-d  Bros.,  New  York,  N.  Y 


Reraorinf; 
bowlders 
exceeding 
1  cubic 
yard,  per 
cubic  yard. 


$25.12 


RemoTins 
other  bowl- 
ders and 
dredging, 
I>er  cubic 
yard.* 


CenU, 


U 
16i 


^Measured  in  scows. 


t  Informal. 


Abstract  of  proposals  for  dredging  in  Providence  River,  Rhode  Island,  received  at  Engi- 
neer Office,  U.  8.  Army,  I^etcport,  R,  /.,  in  response  to  advertisement  dated  April  2, 
1889,  and  opened  at  12  o'clock  noon,  on  Tuesday,  the  23d  day  of  April,  1889. 

TTo  be  commenced  on  or  before  May  15, 1889,  and  compli>ted  on  or  before  July  1, 1890.1 


Na 


tl 
i2 


Name  and  address  of  bidder. 


Atlantic  Drodeing  Company,  New  York.  N.  Y 
W.H.  Board,  Brooklyn,  N.  Y 


Removing 
bowlders 
exceeding 
1  cubic 
yard,  per 
cubic  yard. 


Cents. 


21 


Removins 

olher  btjwl- 

ders  snd 

dredgiotr. 

per  cubic 

yard.* 


CenU. 


m 


£Ng89- 


*  Measured  in  place. 

-40 


t  Informal^ 


BBPORT  OP  TEE  CHIEF   OP  EHOINEE&S,  U.  S.  ABHT. 

coiuuBciAi.  wiAmmoB. 

[Fonbhed  bj  PiarUvw  Baud  of  Timda.} 


lis 

i.Mi.sn 

MM 

•^•as 

aES.---;-wia::: 

iS 

BUnih <«k... 

234.  SH 

*:■» 

Vftbt. 

No.lT«n>.«& 

77 

Qreeu  Jacket  Sboal  is  in  that  part  of  Providence  Biver  wbich  consti- 
tates  the  harbor  of  Providence. 

It  liea  off  the  wharves  on  the  sonth  front  of  the  city,  and  oceapiesa 
part  of  the  harbor  that  is  required  for  anchorage  parpoaes. 

OBiaiNAL  CONDITIOH. 

That  part  of  the  harbor  in  which  the  shoal  is  located  is  about  2,000 
feet  long  by  t^m  GOO  to  1,200  feet  wide;  and  of  this  area  the  shoal,  or 
rather  that  part  of  it  which  was  included  between  the  15-foot  cnrves, 
takes  np  about  IK  acres.  There  were  channels  on  either  aide  of  the 
sUoal,  between  it  and  the  harbor  lines,  having,  the  one  on  tlie  north  side 
a  width  of  300  feet  and  a  depth  of  20  feet,  and  the  ouo  on  the  sonth  side 
a  width  varying  from  50  to  100  feet  and  a  depth  of  about  15  feet  at  mean 
low  water.    The  water  on  the  summit  of  the  shoal  was  1  foot  deep. 

PLANS  OP  mPBUTBMENT. 

The  general  project  is  the  removal  of  the  entire  shoal  to  a  depth  of 
25  feet  at  mean  low  water,  limiting  the  work  by  lines  drawn  200  feet 
from  the  harbor  lines. 

A  plat  of  Green  Jacket  Shoal  was  published  in  the  Annual  Beport  of 
the  Chief  of  Engineers  for  1885,  vol.  1,  page  699. 
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AMOUNT  EXPENDED  AND  RESULTS  TO  JUNE  30,  1888. 

The  amoant  expended,  iDclading  outstanding  liabilities,  to  June  30, 
1888,  was  $25,155.60.  The  result  was  the  excavation  to  a  depth  of  25 
feet  at  mean  low  water  of  an  area  of  about  9^  acres,  extending  along  the 
western  side  of  the  shoal,  making  an  important  addition  to  the  anchor- 
age facilities  of  the  hrrbor.  On  a  portion  of  this  area  the  depth  of 
water  before  the  completion  of  the  contract  of  November  18,  188(i,  was 
from  3  to  4  feet. 

OPERATIONS  DURING  THE  LAST  FISCAL  TEAR. 

At  the  beginning  of  the  last  fiscal  year  no  work  was  in  progress.  By 
act  of  August  11,  1888,  Congress  appropriated  $28,000  for  continuing 
the  improvement  A  project  for  the  expenditure  of  this  sum  was  sic- 
cordingly  prepared  and  was  approved  by  the  Chief  of  Engineers.  The 
project  contemplates  commencing  the  work  at  the  eastern  side  of  the 
dredged  area  and  continuing  it  by  cuts  running  north  and  south  across 
the  shoal,  as  far  as  the  funds  permit 

Advertisements  for  proposals  for  dredging  under  this  project  were 
published  December  8, 1888,  and  proposals  opened  January  8,  1889. 
None  of  the  proposals  were  made  in  accordance  with  the  specifications, 
and  the  prices  bid  were  excessive.  All  the  proposals  were  rejected  and 
the  work  was  re-advertised  April  2,  1889.  Proposals  under  this  adver- 
tisement were  opened  April  23, 1889,  and  were  also  rejected.  Abstracts 
of  proposals  received  under  both  the  above  advertisements  will  be  found 
in  the  appended  tables. 

Arrangements  for  continuing  the  work  by  hire  of  plant  and  labor  in 
open  market  were  in  progress  at  the  close  of  the  fiscal  year. 

OPERATIONS    CONTEMPLATED   FOR  THE  FISCAL  TEAR  ENDING  JUNE 

30,    1890. 

It  is  proposed  to  continue  the  removal  of  the  shoal  according  to  the 
general  project 

Green  Jacket  Shoal  is  in  the  collection  district  of  Providence,  which  is  a  port  of 
entry.  The  amount  of  revenue  coUected  at  Providence  during  the  last  6sca!  year 
was  $260,813.27.  The  nearest  li^ht-honRes  are  the  six  light-houses  in  Providence 
Riv«r.  The  nearest  fortifications  are  Fort  Adams,  R.  I.,  and  the  fort  on  Dutch 
Island,  R.  I. 

Money  statement 

July  1, 1888,  amount  available $1,094.40 

Amount  appropriated  by  act  of  August  11,  1888 28,000.00 

29. 094. 40 
July  1, 1889,  amount  expended  during  fiscal  year,  exolQaiva  of 

liabilities  outstanding  July  1,  1888 $2,764.94 

July  1,  1889,  outstanding  liabilities 143.83 

2,908.77 

Joly  1,  1889,  balance  available 26,185.63 

{Amount  (estimated)  required  for  completion  of  nxistiM  project 58, 096. 00 
Amount  that  can  bo  profiUbly  expendedintlsoal  jeareooiiig  June  :tf),1891    50, 000. 00 
Submitted  in  compliance  with  requireMontt  Of  tectioat  ?  of  river  and 
harbor  acta  of  1866  and  1867. 
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Ahiiract  of  proposals  fvr  removal  of  Green  Jacket  Skoaf^  Providence  Horhor,  U.  /..  w- 
oeived  at  Engineer  Office^  U,  S.  Armjf^  Newport,  B.  /.,  in  response  to  arfrrrtMff««»l  doicA 
December  8,  lb88,  and  opened  at  12  o^clock  noon,  on  Tuesday,  the  Hih  day  of  Jamwfy, 
1889. 

[To  be  commeiioed  on  or  before  M»rch  IS,  1889,  and  completed  on  or  before  Au^^iut  Ib^  1^] 


1 


No. 


tl 
t2 
t3 


Nftme  and  address  of  bidder. 


Atlantic  Dredging  Company,  New  York»  N.  Y. 

W.H  Boar^. Brooklyn,  N. Y 

Bralnard  Brosj.  New  Yoric,  N.  Y 


R«moTing 

bowlders 

exceeding 

1  cabic 

yard,  per 

oabiojraid. 


$2&.H 


UdDOfiac 

oJherbowl- 

dertnd 

dredgiaft 

percttbie 

jaid.* 


CtmiM, 


.1$ 
.17 


*  Heaenred  in  scows. 


t  InformaL 


Abstract  of  proposals  for  retnoval  of  Oreen  Jacket  ShoaU  Providence  Harbor,  R.  /.,  r«- 
ceited  at  Kngmetr  Office,  U.  S.  Armtf,  Newport,  R.  /.,  in  rrsponse  to  advertisement iald 
April  2,  1880,  and  opened  at  12  o^chck  noon,  on  Tuesday,  the  2Jrd  daif  of  AprU,  1^*^. 

[To  be  commenced  on  or  before  May  15,  1889,  nn«i  conii>leted  on  or  before  July  1,  1^0  J 


Na 


1 

n 


Name  and  address  of  bidder. 


Kemoving 

bowlders 

exce«^ding 

1  cnb  c 

yard,  per 

f-ab}c>tud. 


Atlantic  Dredging  Company,  New  York,  N.  Y. 
W.  H.  Beard,  Brooklyn,  N.  If 


Rpmovine 
»Ui«T  bowl- 
ders and 
drrdginf. 
per  cubic 
vanl* 


Centi^ 


*  Measured  in  place. 

COMMERCIAL  STATISTICS. 


t  InfurmaL 


For  the  coininorcial  statistics,  see  roport  of  tlio  improvemeQt  of  Providence  River 
and  Narragunnott  Bay,  Rhode  iKland. 


I 


C  II. 

IMPROVEMENT  OF  NEWPORT  HARBOR,  RHODE  ISLAND. 

This  harbor  is  at  the  main  t»-iitrauce  to  Narragan.sett  Bay.  These 
waters  duriug  the  summer  and  winter  constitute  a  harbor  of  refuge  for 
our  European  and  coiistwise  eommerce  quite  equal  in  every  resi)ectto 
tliat  of  New  York  Harbor,  and  are  even  more  accessible.  The  objects 
of  the  improvement  are  to  widen  and  deepen  the  southern  (the  luain) 
entrance  to  the  harbor,  and  to  e'nhirge  its  capacity  for  vessels  seekin/j 
refupfe  in  storms,  by  increasing  the  area  and  depth  of  the  anchorage 
within  it.    The  mean  rise  and  fall  of  the  tide  is  about  3f  feet. 

ORIGINAL  CONDITION. 

Before  improvement  the  capacity  of  the  inner  harbor  was  limited  W 
sIiohIs,  and  it  was  not  adequate  to  the  number  and  size  of  vessels  seek- 
ingit  for  refuge.  The  southern  (the  main)  entrance  was  obstructed  by 
a  bar  which  stretched  out  liom  Goat  Island,  and  the  general  .business 
wharves  of  the  city  could  not  be  reiiched  at  low  tide  by  vessels  drawing 
more  tbau  8  feet, 
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PLANS  OF  IMPROVEMENT. 

The  origiDal  projecfc  and  'its  modifications,  under  which  we  are  now 
working,  are  substantially  as  follows : 

Deepening  the  southern  entrance  to  15  feet  at  mean  low  water  and 
widening  it  by  dredging  Goat  Island  Spit  northward  to  a  line  drawn  from 
the  doli)hin  which  marks  the  spit  to  clear  the  permanent  dock  at  Fort 
Adams  by  100  feet ;  the  excavation  of  a  channel  750  feet  wide  and  15 
feet  deep  at  mean  low  water  around  and  to  the  eastward  of  this  dolphin  ; 
excavating  to  13  feet  at  mean  low  water  the  area  included  between  the 
13-foot  curve  on  the  west,  a  line  drawn  from  the  southwest  corner  of 
Perry  Mill  whaif  to  Lime  Rock  on  the  south,  the  harbor  line  on  the 
east,  and  a  line  drawn  parallel  to  and  50  feet  from  the  city  wharf  on  the 
north  ;  excavating  to  10  feet  at  mean  low  water  the  area  northwest  of 
a  line  drawn  from  Lime  Rock  through  the  spindle,  which  is  in  the  south- 
east part  of  the  harbor;  the  excavation  of  a  channel  10  feet  deep  at 
mean  low  water  along  and  outside  the  harbor  line  south  to  a  point  op- 
posite the  gas  company's  wharf,  and  the  construction  of  jettieaon  the 
western  shore  of  Goat  Island  to  arrest  the  drift  of  littoral  sand  and 
gravel  into  the  southern  entrance. 

A  plat  of  Newport  Harbor,  showing  the  plans  of  the  work,  was  pub- 
lished in  the  Annual  Report  of  the  Chief  of  Engineers  for  1885,  vol.  1, 
page  (504. 

AMOUNT  i>XPENDED  AND  RESULTS  TO  JUT^E  30,  1888. 

The  amount  expended  up  to  the  close  of  the  fiscal  year  ending  June 
30,  1888,  including  liabilities  outstanding  at  that  date,  was  $108,124.23, 
with  the  following  results: 

Of  the  area  to  be  dredged  to  13  feet  within  the  harbor,  about  nine- 
tenths  had  been  completed.  The  channel  along  and  outside  the  harbor 
line  south  to  a  point  opposite  the  gas  company's  wharf,  and  the  15-foot 
channel  7.0  feet  wide  around  and  to  the  eastward  of  the  dolpuin  on 
Goat  Island*  Spit,  had  been  completed,  with  the  exception  of  a  strip 
along  the  western  edge  and  to  the  north  of  the  dolphin.  The  berth  for 
vessels  at  the  quartermaster's  wharf  at  Fort  Adams  had  been  deepened 
to  10  feet  at  mean  low  water,  and  the  littoral  sand  from  the  outside  of 
Qoat  Island  had  been  stopped  for  the  present  from  washing  into  the 
channel  at  the  southern  entrance  of  the  harbor  by  the  construction  of 
a.  jetty  on  the  west  side  of  the  island.  The  southern  entrance  is  com- 
pleted for  vessels  of  15  feet  draught,  and  of  the  total  area  to  be  dredged 
within  the  harbor  (about  90  acres)  about  twothirdshave  been  completed. 

OPERATIONS  DURING  THE  LAST  FISCAL  YEAR. 

At  the  beginning  of  the  last  fiscal  year  no  work  was  in  progress.  By 
act  of  August  11, 1888,  Congress  appropriated  $12,000  for  continuing 
the  improvement.  A  project  for  expending  this  sum  was  accordingly 
prepared  and  was  approved  by  the  Chief  of  Engineers.  The  project, 
contemplates  first  the  completion  of  the  15  foot  channel  by  dredging 
along  its  western  edge  north  of  the  dolphin;  second,  the  completion 
of  the  dredging  of  the  13foot  anchorage  area;  and  third,  if  the  funds 
permit,  the  commencement  of  the  10-foot  anchorage  area,  all  of  which 
areas  are  within  the  harbor,  and,  if  it  becomes  necessary,  the  construc- 
tion of  an  additional  jetty  on  the  western  shore  of  Goat  Island. 

Advertisements  for  proposals  for  dredging  under  this  project  were 
published  December  8, 18S8,  and  proposals  opened  January  8,  1889. 
Hone  of  the  proposaU  were  made  in  accordance  with  the  speclfloations^ 
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and  tbe  prices  bid  were  excessive.  All  the  proposals  were  rejected,  and 
the  work  was  readvertised  April  2, 1889.  Proposals  under  this  adver- 
tisement were  opened  April  23, 1889,  and  were  also  rejected.  An  ab- 
stract of  the  proposals  received  nnder  both  the  above  advertisemeots 
will  be  foand  in  tbe  appended  tables. 

Arrangements  for  continuing  the  work  by  hire  of  plant  and  labor  in 
open  market  were  in  progress  at  the  close  of  the  fiscal  year. 

WORK  REQUIRED  TO  COMPLETE  THE  EXISTmO  PROJSCT. 

The  work  reqaired  to  complete  the  existing  project  is  the  dredging  of 
a  narrow  strip  along  the  western  edge  of  the  750-foot  channel  aronnd  and 
to  the  eastward  of  tbe  dolphin  on  the  Goat  Island  Spit ;  the  remainder 
of  the  excavation  within  the  harbor  of  the  anchorage  area  of  13  fe^ 
depth,  and  the  excavation,  also  within  the  harbor,  of  tiie  anchorage  area 
of  10  feet  depth ;  also  the  bailding  of  additional  jetties  ontside  of  Goat 
Island  whenever  they  may  be  reqaired  to  arrest  the  drift  of  littoral  sand 
and  gravel  into  the  harbor  entrance. 

OPERATIONS  CONTEMPLATED  FOR  THE   FISCAL   TEAR   ENDING  JUNE 

30,  1890. 

It  is  proposed  to  complete  the  15- foot  channel  as  projected,  and  ex- 
tend the  anchorage  area  as  far  as  possible  to  the  east  and  sonth. 

Newport  is  in  the  collection  district  of  Newport  and  is  a  port  of  entry.  The  amoant 
of  reveone  collected  at  Newport  in  the  last  fiscal  year  was  $2,901.69.  The  nearest 
light-houses  are  Lirac  Rack  and  Newport  (Goat  Island)  lights.  The  nearest  fortifie»- 
tiou  is  Fort  Adams,  Newport,  R.  I. 

Money  statement 

Jnly  1,  1888,  amonnt  available $37.80 

Amount  appropriated  by  act  of  August  11,  1888 12,000.00 

12,077.80 
Jnly  1,  1889,  amonnt  expended  during  fiscal  year,  exclnsive  of 

liabilities  outstanding  July  I,  1888 1,200.65 

July  1,  1889,  outstanding  liabUities 164.33 

1,364.98 

July  1, 1889,  balance  available .- 10,7l2.a< 

{Amount  (estimated)  required  for  completion  of  existing  project 40,000.00 
AmoHuttbatcan  be  profitably  expended  in  fiscal  year  ending  June  30,1891    30,000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


Ah$traet  of  proposals  for  dredging  ai  Newport  Harbor,  Rhode  lelandf  received  at  Engimetr 
Office,  U.  5.  Armfff  Newport.  R,  /.,  in  response  to  advertisement  dated  December  8,  1888, 
and  opened  at  12  o'clock  noon  on  Tuesday ^  the  Sth  day  of  January,  1889. 

[To  be  oomneiicdd  on  or  before  Karob  15, 1880,  and  completed  on  or  before  Angost  15, 1889.] 


Ko. 


Nasie  and  addresa  of  bidder. 


ROTBOving 

bowlders 

exceeding 

1  cubic 
yard,  per 
cable  yurd. 


Bemorinc 
other  bowl- 
der* and 
dredging, 
per  caMe 
yard.* 


fl 
t2 
t8 


J.  H.  Fenner,  Jersey  City,  N.  J. 


•I.  u.  irenner,  uersey  uity,  n. 
W.  H.  Beard,  Brooklyn,  N.  Y. 
Brainanl  Bros.,  New  York,  N.  Y 


OaUt. 
351 
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AhMiraot  of  proposals  for  dredging  at  Newport  Harbor  ^  Rhode  Island^  received  at  Engineer 
Office,  U.  8.  Army,  Newport,  R,  L,  in  response  to  advertisement  dated  April  2,  1889, 
and  opened  at  12  o'clook  noon  on  Tuesday,  the  23d  dag  of  April,  1889. 

I  To  be  oommenoed  on  or  beforo  liUy  15, 1889,  and  bompletod  on  or  before  Joly  1, 1890.  J 


Ka 


tl 
2 
3 


Kame  and  Address  of  bidder. 


W.  H.  Beard,  Brooklyn,  K.  Y 

Hartrord  Dredging  Co.,  Hartford,  Conn 
Brainard  Bros.,  liew  York,  N.Y 


ReuMiTlng 
bowlders 
exceeding 

1  cable 
yard,  per 
cubic  yard. 


90.411 
10.00 


RemoTlng 
other  bowl- 
ders and 
dredging, 
per  cubic 
yard.* 


Cents. 


4S 

43 


*  Heasored  in  place. 


tInfonnaL 


COMMSRCIAL  STATISTICS. 

[Famished  by  Mr.  J.  H.  Cosaens,  collector  of  eostoms.] 

Receipts  year  ending  June  30,  1889. 


Articles. 


Spruce  plank  and  boards feet 

Sbineles 

Henuock  boards 

Pine  boards 

T^ths 

Coal tons 


Quantity. 


890,000 

7,038,000 

^1,000 

20,800 

10,353,400 

60,000 


Articles. 


Lime bbls. 

Cement do... 

Brick 

Lumber feet. 

Hay tons. 

Grain bushels. 


Quantity. 


17,000 

13,000 

9,000,000 

14,000,000 

1,500 

40,000 


Dnrinff  the  year  aboat  five  thonsand  vewels  of  all  classes  have  arrived  at  this 
poit.  Of  these  twenty- niue  ecterod  from  foreign  ports,  and  discharged  cargoes 
valned  at  $16,271.92/  There  are  one  hundred  and  forty-three  vessels  owned  and  hail- 
ing ftom  this  port,  viz,  one  hundred  and  thirteen  sail,  thirty  steam,  the  tonnage  of 
which  is  7,694.54  gross,  6,251.60  net.  The  tonnage  of  the  largest  vessel  enrolled  at 
this  port  is  728.75  gross,  718.63  net,  and  draws  when  loaded  aboat  13  feet ;  the  ton- 
nage of  the  smallest  licensed  vessel  is  2.75  gross,  2.17  net. 


C  12. 

HABBOB  OF  REFUGE  AT  BLOCK  ISLAND,  RHODE  ISLAND. 

This  island  is  a  part  of  the  State  of  Rhode  Island';  it  is  14  miles  east 
of  Montank  Point,  the  eastern  end  of  Long  Island,  and  its  nearest  point 
is  abont  10  miles  from  the  mainland.  Besides  the  wants  of  the  mack- 
erel-fishing fleet  and  the  general  coast  navigation  the  island  is  an  im- 
portant point  on  onr  shores  for  ocean  navigation.  It  has  a  signal  station 
connected  by  submarine  telegraph  with  the  mainland.  Vessels  are 
passing  the  island  at  all  times  and  on  all  sides  of  it,  and  its  position 
renders  it  of  nationtil  importance.  The  object  of  the  improvement  is  to 
furnish  a  harbor  of  refuge  for  vessels  engaged  in  foreign  and  coastwise 
oommerce.    The  mean  rise  and  fall  of  the  tide  is  about  3  feet^ 


ORIGINAL  CONDITION. 


Before  the  construction  of  the  present  harbor  of  refuge  Block  Island 
bad  no  harbor  which  afforded  protection  for  decked  vessels.    The  only 
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ones  used  vere  open  boats,  wbicb,  on  the  approacb  of  storms,  were 
banlecl  up  on  the  beach  by  oxen.  The  largest  of  these  boats  were  of 
about  10  tons  burden. 

PLANS  OF  THE  WORK. 

The  original  project  and  its  subsequent  modifications  provided  for  a 
harbor  of  refuge  on  the  eastern  side  of  the  island,  consisting  of  an  iuDer 
harbor  or.  basin  for  small  vessels  and  an  exterior  harbor  for  large  onee. 
The  basin  was  to  be  about  250  by  300  feet  in  area,.and  inclosed,  with  the 
exception  of  an  opening  of  80  feet  in  width.  The  exterior  harbor  was  to 
be  formed  by  a  riprap  breakwater,  which  has  been  bailt-  About  300 
feet  from  the  sea  end  of  this  breakwater,  which  is  1,000  feet  long,  a  gap 
200  feet  long  was  letY  for  the  convenience  of  vessels.  The  present  pioject 
contemplates  the  iilling  of  this  gap  and  restoring  the  breakwater  toils 
original  dimensions,  the  enlargement  of  the  inner  harbor,  and  the  re- 
moval of  a  shoal  along  the  western  side  of  the  breakwater.  A  plat  of 
Block  Island,  showing  the  position  of  the  harbor  of  refuse  and  a  plan 
of  the  works,  mav  be  found  in  the  Report  of  the  Chief  of  Engineers  for 
1885,  vol.  1,  pages  012,  013. 

AMOUNT  EXPENDED  AND  RESULTS  TO  JUNE  30,  1888. 

The  total  expenditure  up  to  June  30,  1888,  including  liabilities  ont 
htanding  at  that  date,  was  $339,008.72.  The  inner  harbor  and  the  main 
breakwater,  built  in  prolongation  of  the  eastern  side  of  the  inner  harbor 
and  extending  1,900  feet  from  the  shore,  were  constructed  in  the  years 
1870  to  1879,  inclusive.  The  utility  of  the  work  at  once  became  appar- 
ent. In  stormy  weather  the  inner  harbor  especially  was  filled  w^itfa  fisli- 
erujen  and  eoasteta,  and  it  soon  became  necessary  to  increase  its  depth 
from  7  feet,  to  which  it  had  l)een  dredged  in  the  tirst  instance,  to  9  feet 
at  mean  low  water.  A  strong  jetty  had  been  built  out  from  the  cliff  to 
the  eastward  of  the  inner  harbor  and  a  masonry  wall  constructed  on 
the  inside  of  the  crib  work  forming  the  eastern  side  of  the  inner  harlwr. 
The  filling  of  the  gap  in  the  main  breakwater  had  been  carried  to  an 
extent  suflident  to  keep  out  the  sea  which  was  formerly  driven  throog'* 
it  into  the  outer  harbor  in  easterly  storms.  The  timber  jetty  filled  with 
stone  forming  the  shore  end  of  the  western  vail  of  the  enlarged  inner 
harbor  had  been  finished,  and  the  construction  of  its  north  wall  bad 
been  commenced. 

OPERATIONS  DURING  THE  LAST  li'ISOAL  YEAR. 

At  the  beginning  of  the  last  fiscal  year  operations  were  in  progress 
under  a  contract  with  William  H.  Molthrop  &  Co.,*  which  was  (^e- 
scribed  in  the  Annual  Report  of  the  Chief  of  Engineers  for  1887,  an'J 
were  continued  until  the  early  part  of  November,  1888,  when  work 
was  suspended  by  reason  of  bad  weather.  It  was  resumed  in  Fobni- 
ary,  1889,  and  completed  as  far  as  the  funds  applicable  to  this  contract 
permitte<l.  Three  thousand  five  hundred  and  thirty  tons  of  riprap 
granite  were  placed  in  tlie  north  wall  of  the  inner  harbor  during  tli& 
fiscal  year.    Mr.  F.  I.  Angell  was  local  inspector  of  the  work. 

By  act  of  August  11,  1888,  Congress  appropriated  the  followin.jr 
amounts  for  continuing  the  improvement  of  this  harbor :  Four  thousaiul 
dollars  for  the  breakwater,  $0,000  for  the  inner  harbor,  and  $5,000  lor 
removing  SRnd-bar  at  the  entrance  to  the  harbor.  A  project  for  the  ap- 
plication of  these  funds  was  accordingly  prepared  and  was  approved  by 
the  Chief  of  Engineers,    The  project  contemplatea  the  oompletioa  of 
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the  filHng  of  the  gap  in  the  main  breakwater  and  the  restoration  of  the 
breakwater  to  its  original  dimensions,  the  continuation  of  the  construc- 
tion of  the  riprap  walls  of  the  enlarged  harbor,  and  the  removal,  by 
dredging,  of  the  shoal  extending  along  the  western  side  of  the  break- 
water. Advertisements  for  proi>osals  for  carrying  on  the  work  at 
Block  Island  were  published,  as  follows : 

April  3, 1889,  for  dredging;  proposals  to  be  opened  May  3,  1889. 
April  3,  1889,  for  riprap  granite  for  the  inner  harbor,  and*  April  15, 
1889,  for  riprap  granite  and  chip-stone  for  the  breakwater  to  bei  opened 
May  3  and  15, 1889,  respectively.  No  proposals  were  received  for  the 
dredging.  One  bid  for  the  inner  harbor  work  and  one  for  the  break- 
water were  received.    Both  were  rejected  as  excessive. 

Arrangements  for  continuing  the  work  by  hire  of  labor  and  purchase 
or  hire  of  plant  in  open  market  were  in  progress  at  the  close  of  the 
fiscal  year. 

THE  WHARF  AT  BLOCK  ISLAND. 

In  the  annual  reports  of  the  oflBcer  in  charge  for  some  years  past  at- 
tention has  been  called  to  the  dilapidated  and  dangerous  condition  of 
the  wharf.  It  is  on  the  land  side  of  the  inner  harbor  and  was  built  by 
the  United  States  for  purposes  of  construction  of  that  work.  Since 
completion  of  the  inner  harbor  the  only  use  of  the  wharf  by  the  Gov- 
ernment has  been  for  the  puri>ose  of  landing  mails  and  supplies  for  the 
lighthouses,  etc.  This  use  it  is  thought  does  not  warrant  an  estimate 
for  its  repair  or  reconstruction,  which  would  cost  perhaps  $2,500. 

In  his  annual  report  for  the  year  1880,  Colonel  Elliot,  for  reasons 
which  were  fully  set  forth,  recommended  that  this  wharf  be  turned  over 
to  the  town  of  New  Shoreliam,  the  corporate  name  of  Block  Island,  and 
that  the  following  provision  be  attached  to  the  item  for  Block  Island  in 
the  next  river  and  harbor  bill : 

Prorufedy  That  the  wharf  on  the  land  side  of  the  inner  harhor  may  he  turned  over 
to  the  town  of  New  Shoreham  for  the  puhlic  use  of  said  town ;  bnt  no  tollH  or  charges 
shall  ever  be  exacted  for  the  noe  of  said  wharf  by  pablio  vessels  of  the  United  States, 
or  freight  carried  in  such  vessels. 

And  I  would  respectfully  renew  the  recommendation. 

During  the  past  year  the  wharf  has  been  temporarily  repaired  by  the 
citizens  of  Block  Island  at  their  own  expense.  The  location  of  the 
wharf  may  be  seen  in  the  plat  published  at  page  GI3  of  the  Annual 
Report  of  the  Chief  of  Engineers  for  1885. 

WORK  REQUIRED  TO  COMPLETE  THE  EXISTING  PROJECT. 

The  work  required  to  complete  the  existing  project  is  the  completion 
of  the  filling  of  the  gap  in  the  main  breakwater,  the  restoration  of  the 
breakwater  to  its  original  dimensions,  the  enlargement  of  the  inner 
harbor,  and  the  removal  of  the  sand  bar  formed  along  the  western  side 
of  the  breakwater. 

OPERATIONS  CONTEMPLATED  POR  THE  FISCAL  YEAR    ENDING  JTTNB 

30,  1890. 

It  is  proposed  to  apply  the  amount  available  July  1,  1889,  to  the 
continuation  of  the  work,  according  to  the  existing  project. 

Block  Island  is  in  the  Newport  collection  district,  and  Nevrport  is  the  nearest  port 
of  entry.  The  revenue  collected  at  Newport  in  the  last  fiscal  year  was  $2,901.89. 
There  is  no  duty  collected  at  the  island.  The  value  of  the  harbor  is  roainlv  as  a 
harbor  of  refuse.  There  are  several  lighta  at  the  island.  The  nearest  fortification  i« 
Fort  Adanwi  S.  I. 


634        EfiPORT   OP  THE  CHIEF  OP  EHOINEEBS,  U.  S.  ARMY. 

Money  statement, 

July  1,  1888,  amount  available - 1776.79 

Amount  appropriated  by  aot  of  August  11, 1888 15,000.00 

15,776.79 
July  1,  1889,  amount  expended  during  fiscal  year,  exclnsiTe  of 

liabilities  outstanding  July  1,  1888 $1,892.67 

July  1, 1889,  outstanding  liabilities 30.00 

1,902.67 

C  Breakwater 3,633.76 

July  1,  1889,  balance  available  <  Inner  harbor 5, 295. 43 

(  Removing  sand-bar 4,924.91 

13,854.12 

r  Amount  ^estimated)  required  for  completion  of  existing  project 3U,  000. 00 

I  Amount  tnat  can  be  prohtably  expended  in  fiscal  year  ending  June  30, 1891    30, 000. 00 
I  Submitted  in  compliance  with  roquirements  of  sections  2  of  river  and 
I     harbor  acts  of  1866  and  1867. 


Ahttraot  of  proposaU  for  fumiahing  and  plaiing  riprap  granite  in  the  north  waU  <^f  iA« 
inner  harhor  at  Block  Isla/ndf  R.  /.,  received  at  Engineer* Office^  U.  8.  Armjf^  Newport, 
B,  /.,  in  response  to  advertisement  dated  April  3, 1889,  and  opened  at  12  &ehck  noan^ 
on  Friday,  the  ^d  day  of  May,  1689. 

[Work  to  be  oommenced  on  or  before  May  15, 1889,  and  completed  on  or  before  September  15,  USIl) 


Ko. 


Kune  and  address  of  bidder. 


Wm.  H.  Holthrop  &,  Co.,  New  London,  Conn . 


Price  per 
U>nofl'<M 

pOOINnk 


$L73 


Ah$iraot  of  proposals  for  furnishing  and  placing  riprap  granite  and  chip  stone  on  the 
breakwater  at  Block  Island,  JB.  /.,  received  at  Engineer  Office,  U.  S.  Army,  Newport,  £. 
J.,  in  response  to  advertisement  dated  April  15,  1889,  and  opened  at  12  o'clock  noon, 
on  Wednesday,  the  Ibth  day  of  May,  1889. 

f  Work  to  be  commenced  on  or  before  July  IS,  1889,  and  completed  on  or  before  October  15^  1881.] 


Ka 

• 

Name  and  address  of  bidder. 

Price  per 

tOBOflMO 

ponoda 

1 

Wm. H.  MolthroD  &  Co*. Kew  London.  Conn. ............................... ......... 

fLM 

COMBfERCIAL  STATISTICS. 
[Famished  by  Hon.  Nicholas  Ball,  Block  Xsland.] 

Report  on  tke  arrival  and  departure  of  steam  and  sailing  vessels,  together  with  imports  end 
exports,  to  and  from  Block  Island  for  the  year  ending  December  31, 1888. 

Coal  received  (about) tons..         5,fi00 

Iron  received  (about) do....  275 

Grain  received  (about) bushels..        15,500 

Lumber  received  (about) feet. .  4,300,000 

General   merchandise,  not   included   in   the  above,  imported    and   ex- 
ported   tons..        15,500 

Arrivals  and  departures  for  the  year. 

Steamers  from  50  to  1,000  tons,  drawing  from  3  to  10  feet  of  water 5^200 

Bailing  vessels,  fh>m  10  to  200  tons,  from  2  to  6  feet  draught  (about) 116,000 
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c  13. 

IMPROVEMENT  OF  PAWCATUCK  RIVER,  RHODE  ISLAND  AND  CONNEC- 
TICUT. 

The  navigable  part  of  Pawcatack  River  extends  from  tbe  manafact- 
nring  town  of  Westerly  to  Little  Narragansett  Bay,  into  which  it 
empties.  The  approach  to  the  river  is  through  Stonington  Oater  Har- 
bor and  Little  Karragansett  Bay,  and  the  object  of  the  improvement 
is  to  deepen  and  widen  the  river  channel  leading  from  this  bay  to 
Westerly. 

The  mean  rise  and  fall  of  the  tide  is  2.60  feet  at  the  month  of  the 
river  and  2.30  feet  at  Westerly. 

ORIGINAL  CONDITION. 

Before  improvement  the  channel  was  crooked  and  obstmcted  by 
nnmerous  shoals,  on  some  of  which  there  was  bnt  1^  feet  at  mean  low 
water. 

PLANS  OP  IMPROVEMENT. 

By  means  of  appropriations  made  in'the  years  187l-'75,  the  river  was 
improved  by  the  United  States  by  the  excavation  of  a  channel  5^  feet 
deep  at  mean  low  water  and  75  feet  wide  below  the  wharves  and  from 
35  to  40  feet  wide  between  the  lower  and  upper  wharves.  The  present 
project  contemplates  the  widening  of  the  channel  to  100  feet  below  the 
wharves  and  by  an  additional  width  of  two  cuts  of  an  ordinary  dredg- 
ing-machine,  or  about  40  feet  between  the  lower  and  the  upper  wharves, 
also  the  deepening  of  the  entire  channel  to  8  feet  at  mean  low  water. 

A  plat  of  Pawcatuck  River,  showing  the  channel-lines  under  the 
present  project,  was  published  in  the  Annual  Beport  of  the  Chief  of 
Engineers  for  1885,  Part  I,  pages  623-625. 

AMOUNT  EXPENDED  AND  RESULTS  TO  JUNE  30,  1888. 

The  amonnt  expended  on  the  present  project  up  to  June  30, 1888, 
including  outstanding  liabilities,  was  $10,463.62,  and  the  result  was  the 
completion  of  the  channel  to  its  full  width  and  depth  from  the  deep 
water  opposite  the  village  of  Lottery  to  a  point  near  the  lower  end  of 
Major's  Island,  with  the  exception  of  small  amounts  of  ledge  rock  which 
extend  into  the  channel  near  Certain  Draw  Point  and  at  Pawcatuck 
Hock. 

OPERATIONS  DUBING  THE  LAST  FISCAL  YEAR. 

At  the  beginning  of  the  last  fiscal  year  the  work  of  dredging  under 
the  contract  with  A.  J.  Beardsley  &  Sou,  which  was  described  in  the 
Annual  Eeport  of  the  Chief  of  Engineers  for  1887,  was  in  progress  and 
was  continued  until  August  4, 1888,  when  the  funds  available  for  the 
work  were  exhausted. 

During  the  fiscal  year  8,355.6  cubic  yards  of  material,  mainly  sand 
and  gravel,  and  5.92  cubic  yards  of  bowlders  over  2  tons  weight  were 
excavated  from  the  channel. 

Mr.  A.  H.  Dickens  was  the  local  inspector  of  the  work. 

By  act  of  August  11, 1888,  Congress  appropriated  $  10,000  for  continu- 
ing the  improvement.    A  project  for  the  expenditure  of  this  sum  was 
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accordingly  prepared  and  was  approved  by  the  Chief  of  Engiue^s. 
This  project  contemplates  extending  the  channel  from  the  upper  end  of 
the  work  under  the  last  contract  towards  Westerly  as  far  as  the  funds 
will  permit,  and  the  removing  of  such  small  areas  of  ledge  rock  as  may 
be  uncovered  by  dredging,  and  affording  such  relief  as  the  commerce 
may  require  at  the  shoaiest  places  above  the  main  work. 

Advertisements  for  proposals  for  dredging  under  this  project  were 
])ubli8hed  December  8,  1888.  One  proi>osal  was  reccive<l  and  wus 
0[)ened  January  8, 18S9.  It  was  not  made  in  acconlancc  wit  h  the  speci- 
fications, and  the  price  bid  was  excessive.  Theproposal,  therefore,  was 
rejected  and  the  work  was  re-advertised  April  2,  1889.  Proposals 
under  this  advertisement  were  opened  April  23,  1889,  and  were  also  re- 
jected. Abstracts  of  the  proposals  received  under  both  the  above  ad- 
vertisements will  be  found  in  the  appended  tables. 

Arrangements  for  continuing  the  work  by  hire  of  plant  and  labor  in 
open  market  wei^  in  progress  at  the  close  of  the  fiscal  year. 

WORK  REQUIRED  TO  COMPLETE  THE  EXISTING  PROJECT. 

The  work  required  to  complete  the  existing  project  is  the  dredging  of 
the  channel  to  a  depth  of  8  feet  at  mean  low  water  and  width  of  100 
feet  from  the  upper  end  of  the  present  work  to  Westerly,  antl  a  width 
of  40  feet  between  the  upper  and  lower  wharves  of  that  town ;  also  the 
removal  of  the  ledge  rock  near  Certain  Draw  Pont  and  Pawcatuck 
Rock. 

OPERATIONS  CONTEMPLATED   FOR   THE   FISCAL   YEAR  ENDING  JUNK 

30,  1890. 

It  is  proposed  to  continue  the  work  of  widening  and  deepening  the  • 
channel,  according  to  the  new  project,  as  far  toward  Westerly  as  the  funds 
will  admit,  and  also  to  affoid  such  relief  as  the  commerce  of  the  river 
may  require  at  the  shoaiest  plact^s  in  advance  of  the  main  work,  and  to 
remove  the  points  of  ledge  rock  referred  to  above. 

Pawcatnck  River  is  in  the  collection  districts  of  Providence  and  Stoninp^ton,  the 
dividing  line  passing  through  the  river.  Providence  nnd  Slonington  aru  iho  nearest 
ports  of  entry.  The  revenue  collected  in  the  last  fiscal  y«*-ar  wjw:  Providfoce, 
$260,813.27;  Stonington,  $1,375.50.  The  nearest  light-hou»es  are  the  8loniiigtoo 
and  Watch  Hill  lights.  The  nearest  fortification  is  Fort  Truuiball,  New  Lond'  d, 
Conn. 

Money  statement 

July  1,  1888,  amount  available $399.00 

Amount  appropriated  by  act  of  Angnst  11,  1888 10,UOO.UO 


10, ;«).  00 
July  1,  1889,  amonnt  expended  during  fiscal  year,  exclnsive  of 

liabilities  outstanding  July  1,  1888 $789.77 

July  1,  1889,  outstanding  liabilities ;{5.38 

825.  la 


July  1, 1889,  balance  available ^  9,573.H5 


Amount  ( esti mat c<l). required  for  completion  of  exiHting  project 16,637.00 

Amount  that  can  boprobtably  expended  in  fiHcalyoarcndiugJnneSO,  1891    1(>,637.00 
Submitted  in  compliance  with  requirements  of  sect. ous  2  of  river  and 
.    baibor  acts  of  1866  and  1867, 
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Abstract  of  propoMlsfor  dredging  in  Pawcatnok  EtveVf  Rhode  Itland,  received  at  Engineer 
OfficCj  V,  S,  Armg^  Newport^  R.  /.,  in  reepome  to  advtrtieemeni  dated  December  8, 1888, 
and  opened  at  IZ  o'clock  noon  on  Tuesday,  the  bth  day  of  January ,  1889. 

[To  bo  commenced  on  or  before  March  15, 1880,  and  completed  on  or  before  Angost  15^  1889.] 


Ko. 

Kamo  and  address  of  bidder. 

• 

Removing; 

bowlders 

exceeding 

1  cnbio 

yajd,per 
cnbio  yard. 

Removing 
other  bowl- 
ders and 
dredging, 
per  cnbio 
yard.* 

ti 

•T  II  Fonnor.  JoTiiov  Citv. If.  J •••••••••••••••••••••••••.•••.••... 

Centt. 

40 

*  Measured  in  scows. 


tInformaL 


Abstract  of  proposals  for  dredging  in  Pavccatuck  River ^  Rhode  Island,  received  at  Engineer 
Office,  U  S,  Army,  Newport,  R,  I.,  in  response  to  advertisement  dated  April  2,  1H8U,  and 
opened  at  12  o'clock  noon  on  Taesday,  the  23d  day  of  April,  1889. 

I  Work  to  bo  commenced  on  or  before  May  15, 1889,  and  completed  on  or  before  July  1, 1890.1 


No. 


1 
2 


Xame  and  address  of  bidder. 


E.  M.  Pavn,  Albany,  N.  Y 

Hartford  Dredging  Company,  Ilartford,  Conn. 


Removing 

Removing 

bowlders 

other  bowl- 

exceeding 

ders  and 

1  cnbio 

dredging, 
per  cnbio 

yatd.per 

cubic  yard. 

yard.* 

CenU, 

$10.00 

sao 

10.00 

60 

Measured  in  place. 


COMMRRCIAL  STATISTICS. 


[FnrDisbed  by  Messrs.  Maxson  &  Co.,  Westerly,  B.  I.] 

Receipts  at  Westerly  by  water. 

Coal toDS..        18,894 

Sand 1.  -.  do  ..  892 

Lumber feet..  4,1.')2,1U7 

Bricks 1,195,700 

Grain bashels..        71,000 

Pig-iron tons . .  925 


Shipments. 

Stone tons.. 

Nnmber  of  passengers  carried  by  steamers (abont).. 


2,180 
50,000 


C  14. 

HARBOR  OF  REFUGE  AT  8T0NINGT0N,  CONNECTICUT. 

Stonington  Harbor  lies  on  tbo  north  side  of  the  eastern  entrance  from 
the  ocean  into  Long  Island  Sound,  and  the  main  object  of  the  improve- 
ment is  to  famish  a  harbor  of  refuge  for  vessels  entering  and  leaving 
this  entrance  to  the  sound.  The  mean  rise  wd  fall  of  the  tide  is  about 
2Sfeet. 
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ORIGINAL  CONDITION. 

Originally  it  was  an  open  bay,  unprotected  from  southerly  storms, 
and  obstructed  by  a  shoal,  having  a  low-water  depth  of  but  G  feet  at 
the  shoalest  part.  This  shoal  nearly  filled  the  inner  harbor,  and  left 
but  a  narrow  channel  on  either  side  of  a  depth  iusuOicient  to  permit 
vessels  of  13  feet  draught  to  reach  the  upper  wharves  at  low  water. 

PLANS  OF  THE  WORK. 

A  short  breakwater  was  constructed  in  the  years  1828-'31,  at  a  cost 
of  $34,706.65,  for  the  protection  of  the  commerce  of  the  town  of  Ston- 
ington.  The  enlarged  project  of  1871  for  the  improvement  of  Stouing- 
ton  Ilarbor  and  its  subsequent  modification,  under  which  work  is  now 
carried  on,  embraced  dredging  in  the  upi)er  harbor  and  the  construction 
of  two  breakwaters  in  the  outer  harbor.  One  of  these  (the  western)  was 
to  be  built  out  from  Wamphassuck  Point,  the  southwest  limit  of  the 
harbor,  and  to  extend  about  2,000  feet,  and  the  other  (the  eastern)  was 
to  extend  from  the  vicinity  of  Bartlett's  Ileef  to  the  Middle  Ground. 
The  western  breakwater  was  completed  in  1880,  at  a  cost  of  $103,190. 
The  amount  expended  in  dredging  in  the  upper  harbor  was  about  $45,000. 
The  position  of  the  western  end  of  the  eastern  breakwater  has  not 
been  determined,  but  it  will  probably  be  found  necessary,  in  order  to 
afibrd  all  the  protection  desired,  to  extend  the  breakwater  at  least  antii 
It  intersects  a  range  from  Stonington  Light  to  the  middle  of  Wicoiiessit 
Island.  It  may  then  be  found  desirable  to  carry  it  still  further,  possibly 
to  the  range  fnm  Stonington  Light  to  the  eastern  end  of  Fisher's  Isl- 
and. 

A  plat  of  this  harbor,  showing  the  position  of  the  breakwaters,  was 
published  in  the  Annual  Eeport  of  the  Chief  of  Engineers  for  1884,  page 
632, 

AMOUNT  EXPENDBD  AND  BESULTS  TO  JUNE  30,  1888. 

The  amount  expended  upon  the  eastern  breakwater  up  to  the  close 
of  the  fiscal  year  ending  June  30, 1888,  including  liabilities  outstanding 
at  that  date,  was  $109,548.90,  and  its  length  at  that  date  was  2,210 
feet. 

OPERATIONS  DUEING    THE  LAST  FISCAL  YEAR. 

At  the  beginning  of  the  last  fiscal  year  no  work  was  in  progress.  By 
act  of  August  11,  1888,  Oongri'ss  appropriated  $8^000  for  continuing 
the  improvement.  A  project  for  the  expenditure  ot  this  sum  was  ac 
cordiugly  prepared  and  was  approved  by  the  Chief  of  Engineers.  The 
project  contemplates  extending  the  eastern  breakwater  to  the  westward 
us  far  as  the  funds  will  x>ermit. 

Advertisements  for  proposals  for  furnishing  riprap  granite  under  this 
project  were  published  December  17, 1888,  and  proposals  opened  Jan- 
uary 17, 1889.  An  abstract  of  the  proposals  received  and  the  terms  of 
the  contract  will  be  found  in  the  appended  table. 

Work  under  this  contract  was  commenced  March  25, 1889,  and  was  in 
progress  at  the  close  of  the  fiscal  year.  During  the  year  3,064.5  tons  of 
ripra])  granite  were  placed  in  the  breakwater. 

Mr.  O.  O.  Abell,  until  May  C,  and  Mr.  P.  I.  Angell  from  that  date  to 
the  end  of  the  fiscal  year  were  local  inspectors  of  the  work. 
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AMOUNT  EXPENDED  DURING  THE  LAST    FISCAL  TEAR  AND  RESULTS 

TO  JUNE  30,  1889. 

The  amonnt  expended  daring  the  last  fiscal  year,  iDcIading  liabilities 
oatstanding  Jane  30, 1889,  was  $5,440.76,  and  the  result  was  the  exten- 
sion of  the  eastern  breakwater  to  a  point  about  2,'240  feet  from  its 
eastern  extremity,  or  aboat  .87  of  the  shorter  of  the  alternative  lengths 
projected. 

WORK  REQUIRED  TO  COMPLETE  THE  EXISTING  PROJECT. 

The  work  required  to  complete  the  existing  project  is  to  finish  the 
construction  of  the  eastern  breakwater.  In  case  it  be  found  that  suffi- 
cient protection  to  the  harbor  of  refuge  has  been  afibrded  when  the 
range  from  Stonington  Light  to  the  middle  of  Wicopessit  Island  is 
reached,  the  length  of  the  breakwater  yet  to  be  built  is  about  330  feet. 
Should  it  be  decided  to  extend  it  to  the  middle  ground,  it  will  require 
about  150  feet  more. 

By  reason  of  the  great  danger  to  the  large  passenger  steamers  of  the 
Stonington  Line  (New  York  and  Boston),  caused  by  the  western  end  of 
the  breakwater,  especially  in  foggy  and  thick  weather,  and  which  will 
continue  to  exist  until  it  is  completed  and  a  light-house  and  fog-signal 
are  erected  upon  it,  it  is  very  desirable  that  the  whole  amount  necessary 
to  finish  the  breakwater  should  be  included  in  one  appropriation.  A 
temporary  light  was  placed  on  the  western  end  of  the  breakwater  in 
Alarch  last  and  has  since  been  maintained. 

The  completion  of  this  work  will  afford  a  thoroughly  protected 
anchorage  for  vessels  drawing  18  feet  of  water,  and  a  harbor  of  refuge 
for  the  commerce  which  daily  passes  between  Long  Island  Sound  and 
the  eastward. 

OPERATIONS  CONTEMPLATED    FOR    THE  FISCAL  YEAR  ENDING  JUNE 

30, 1890. 

It  is  proposed  to  extend  the  eastern  breakwater  further  to  the  west- 
ward. 

Stonington  Harbor  is  in  the  Stonington  collection  district  and  ia  a  port  of  entry. 
The  amonnt  of  revenue  collected  at  Stonington  in  the  last  fiscal  year  was  $ly375.S<). 
The  principal  valne  of  the  harbor  is  as  a  harbor  of  refnge.  The  nearest  lights  are 
Stonington  Light  and  Latimer's  Reef  Light.  The  nearest  fortification  is  Fort  Trum- 
bully  New  London  Harbor,  Connecticut. 

Money  statement 

July  1, 1888,  amount  available $450.80 

Amonnt  appropriated  by  act  of  August  11,  1888 8,000.00 

8,450.80 

July  1, 1889,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1888 $3,485.46 

July  1,1889,  outstanding  liabilities 1,955.30 

July  1, 1689,  amount  covered  by  existing  oon tracts 2, 097.  ^ 

7, 537. 96 

July  1, 1889,  balance  available 912.84 

(Amount  (estimated)  required  for  completion  of  existing  project 25,000.  00 
Amonnt  that  can  be  profitably  expended  in  fiscal  year  ending  Jnoe30,181)l    25, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  18(56  and  1867. 
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Abstract  of  proposals  for  furniahing  and  placiug  riprap  granite  in  the  fmsterm  frrrabrafer 
at  StoningtoHj  Conn.^  ratived  at  Engineer  Office,  CJ,  S.  Armiff  Newport^  i».  i.,  ti  re- 
sponse  to  advertisement  dated  Dcctmhcr  17,  l'98Hy  and  opened  at  12  o'clock  noon,  on 
'Thursday^  the  I7th  day  of  January ^  1889. 

[Work  to  be  oommeDoed  on  or  before  March  IS,  1889,  and  completed  oo  or  before  Anguftt  16, 18®.] 


Na 


1 
2 
3 
4 
5 


Price  p»T 

tooor2.0U 

ponnda. 

Charles  F.  Stoll,  New  London,  Conn |L9T 

Jamea  Scnlly,  Groton,  Conn 1.2» 

William  JI.  jiolthrop  Sc  Co.,  New  London,  Conn 1.27 

James  V.  Luce,  Kiiiniio.  Cuon LY? 

Francis  H.  Smith,  New  York,  N.  Y L<7 


Contract  awardwl  to  CharWs  F.  Stoll,  of  New  Londou,  Conn.,  with  the  approval  of 
the  Chief  of  Engineers,  aud  dated  Febmary  8,  1889. 


COMMERCIAL  STATISTICS. 

[Famished  by  Mr.  H.  6.  Palmer,  deputy  collector.l 

Number  of  veHsels  entering  from  foreign  ports 8 

Nutubcr  of  vessels  cleared  for  foreign  ports 8 

Value  of  merchandise  imported $6,0:C00 

Amonnt  of  dnties  collected fl,:{75.50 

Estimated  valne  of  cargoes  coastwise $36,000,000.00 

Estimated  value  of  cargoes  shipped  coastwise |:i4. 500, 000. 00 

Value  of  product  of  fisheries $100,000.00 

Number  of  vessels  seeking  harbor  for  refuge 2,400 

Number  of  vessels  registered  in  district 113 

Tonnage,  gross 6,32a38 


C  15. 

REMOVING  SUNKEN  VESSELS  OR  CRAFT  OBSTRUCTING  OR  ENDANGERING 

NAVIGATION. 

WRECK  OF  SCHOONER  ALMA. 

The  schooner  Ahna  w«is  a  vessel  of  about  200  tons  burden,  and 
was  ])robably  built  in  1882  at  Alma,  New  Brunswick.  The  name 
of  the  owner  was  not  ascertained.  She  was  loaded  with  linio  and 
a  deck  load  of  lumber.  The  vessel  caught  fire  somewhere  off  (lie 
coast  of  Cape  Cod  during  the  storm  of  September  26,  1888,  and  was 
towed  to  Vineyard  Eaven,  Mass.,  and  left  by  the  tow-boat  at  a  shoal 
spot  about  1,200  feet  northeast  of  the  steamboat  wharf.  She  lay  in 
about  10  to  12  feet  of  water,  and  from  her  position  on  the  edge  of  the 
channel  was  a  dangerous  obstruction  to  navigation.  The  notice  required 
by  section  4  of  the  river  and  harbor  appropriation  act  of  June  14,  188<i, 
was  given  to  all  persons  interested  in  the  vessel,  etc.,  by  publication  in 
newspapers,  and  no  action  having  been  taken  by  the  owners  looking  to 
the  removal  of  the  wreck,  i)ropo8als  for  the  work  were  in\ited  by  ad- 
vertisement dated  January  12,  1889.  An  abstract  of  the  pi'oiK)sal8 
received  and  the  terms  of  the  contract  will  be  foupd  in  the  a|)i)eudiK) 
table. 
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The  oou  tractor  at  first  attempted  to  float  the  wreck  by  means  of 
casks.  This  method  was  foand  to  be  impracticable  and  was  abandoned, 
and  the  wreck  blown  up  by  dynamite.  Tbe  cargo  of  lime  was  cleaned 
out  with  a  steam-shovel. 

The  work  was  greatly  delayed  by  bad  weather  and  high  winds.  It 
was  completed  May  1, 1889.  Portions  of  the  rigging  and  hull  of  the 
vessel  were  saved  during  the  process  of  removal.  They  were  sold  at 
aaction  at  Vineyard  Haven,  and  the  proceeds,  amounting  to  $108,  were 
covered  into  the  Treasury. 

Mr.  O.  O.  Abell,  to  March  25, 1889,  and  Mr.  George  F.  Eostock,  after 
that  date,  were  local  inspectors  of  the  work. 

Abstract  for  proposals  for  removing  the  wreck  of  the  schooner  Alma  received  at  Engineer 
Office,  U.  S,  Army,  Newport,  B,  /.«  in  response  to  advertisement  dated  January  12,  1889, 
and  opened  at  12  o^oloch  noon  on  Tuesday,  the  i2th  day  of  February,  1H89. 


Na 


1 

s 
a 

4 

5 

6 

•7 


Name  and  vddress  of  bidder. 


William  BaoUey,  VineTaid  Haren,  ICaaa 

Hibbard  Yoangfi,  New  London,  Co&a 

Lincoln  Foster  Baker,  BoetoD,  Maaa 

OeoTffe  W.  Towneend,  Boston.  Aiaas 

Cbarfes  W.  Joboeton,  Lewea,I)el 

Cbarles  E.  Davla.  Wood's  Hoil.  ICasa *... 

Harrey  S.  Cook,  Agent  Boston  Tow-Boat  Company,  Yineyard  Haren,  Mass 


A  meant 
of  bid. 


$770 
777 
1,000 
1,197 
1,S75 
1«440 
2,200 


*  Informal  and  not  in  triplicate. 

Contract  awarded  to  William  Backley,  of  Vineyard  Haven,  Maes.,  with  the  ap- 
proval of  the  Chief  of  Engineers,  and  dated  February  26,  1889. 

Work  to  be  commenced  within  ten  days  after  signing  the  contract  and  completed 
within  forty  days  of  the  time  of  commencemeirt. 


WRECK  OF  SCHOONER  ANNIE  E«  HATES. 

AccordiDg  to  the  best  information  obtainable  the  schooner  Annie  E, 
Hayes  was  owned  by  W.  W.  Baker,  of  Brooklyn,  N.  Y.,  who  was  also  her 
captain.  Her  dimensions  were  approximately,  length  150  feet,  breadth 
14  feet,  depth  from  top  of  rail  to  bottom  of  keel  10  feet.  She  was  bound 
from  East  Wareham,  Mass.,  to  Providence,  E.  1.,  with  a  cargo  of  160 
tons  of  molding  sand,  and  between  10  and  11  o'clock  on  the  morning  of 
December  5,  1888,  sprung  a  leak  and  went  down,  giving  tbe  captain 
and  crew  barely  time  to  escape  in  the  small  boat.  The  wreck  lay  in 
aboat  22  feet  of  water  abont  1  mile  soath  of  Bird  Island  Light, 
Bozzard's  Bay,  Massachusetts,  directly  in  the  track  of  vessels  bound  in 
and  out  of  Wareham  Biver.  Wreckers  stripped  her  of  everything  of 
value  except  the  masts.  Her  cabin  was  found  on  the  beach  a  few  days 
after  the  accident. 

The  notice  required  by  section  4  of  the  river  and  harbor  appropria- 
tion act  of  June  14, 1880,  to  all  persons  interested  in  the  vessel,  etc., 
was  given  by  advertisement  in  newspapers,  and  proposals  for  removing 
the  wreck  were  invited.  No  action  having  been  taken  by  the  owners, 
the  proposals  were  opened  March  18, 1889. 

An  abstract  of  the  proposals  received  and  tbe  terms  of  the  contract 
will  be  found  in  the  appended  table. 

Dynamite  was  used  to  remove  the  wreck.  The  work  was  considera- 
bly delayed  by  unfavorable  weather.  It  was  completed  May  1,  1889. 
Mr.  F.  I.  Angell  was  local  inspector  of  the  work. 

jsi^a89 41 
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Ahiiraet  of  propotaU  fbr  removing  wreck  of$ekooner  Annie  B,  Ha^te  reeeived  «l  Engheer 
OJlUse,  U.  8,  AriMfj  ifewportf  B,  /.,  in  reeponee  to  adtertieement  dated  F^marg  15, 1869, 
and  opened  at  12  o'clock  noon  on  Monday,  ike  I6tk  day  of  March,  1889. 


1 
2 
s 

4 

5 


ChtrlM  E.  DatU,  Wood*t  Roll,  Hms 

0«org»  W.  TowiMend, Boaton,  Ham..... 
Hiram  W.  Phillip*,  Qoincy  Point>  Mam. 

Charles  W.  JohntUm,  Lewet,  Del 

Hibbard  Yooof;*,  New  London,  Conn.... 


IBM 


1, 
1,IM 


Contraot  awarded  to  Charles  E.  Davit,  of  Wood^s  Holl,  Haas.,  with  the  approTalof 
the  Chief  of  Engineers,  and  dated  April  5,  1889. 

Work  to  be  conunenoed  within  ten  days  after  signing  the  eon  tract,  and  completed 
within  forty  days  of  the  time  of  oommencement. 


C  i6. 

PRELIMINARY  EXAMINATION  OP  ENTRANCE  TO  POINT  JUDITH  POND, 
WEST  OF  POINT  JUDITH,  RHODE  ISLAND,  WITH  A  VIEW  TO  ESTAB- 
LISHING A  HARBOR  OF  REFUGE. 

Engineer  Office,  U.  S.  Army, 
Newporty  R.  J.,  December  14, 1888. 

General  :  In  compliance  with  instrnctions  contained  in  Department 
letter  of  September  29, 1888, 1  have  the  honor  to  submit  the  following 
report  npon  the  preliminary  examination  of  entrance  to  Point  Jnditb 
Pond^  west  of  Point  Jnditb,  Rhode  Island,  provided  for  in  the  river  and 
harbor  act  of  August  11, 1888,  and  made  by  Gapt  T.  L.  Gasey,  Gorps  of 
Engineers,  on  the  11th  October  last : 

Point  Judith  Pond  is  located  in  the  southeastern  part  of  the  town  of 
Kingston,  B.  I. ;  is  about  3  miles  in  length,  and  varies  from  one-half 
mile  to  1  mile  in  breadth.  It  is  connected  with  the  ocean  by  a  nar- 
row, tortuous  channel  having  a  depth  of  from  3  to  8  feet  at  mean  low 
water. 

The  low-water  level  in  the  pond  is  about  2.5  feet  above  that  of  the 
ocean.  The  mean  range  of  the  tide  in  the  latter  is  about  3  feet,  and  in 
the  former  is  said  to  vary  from  6  to  9  inches. 

A  careful  survey  of  this  locality  was  made  in  1873,  under  the  direc- 
tion of  General  Warren,  a  report  on  which  may  be  found  in  the  Annual 
Report  of  the  Chief  of  Engineers  for  1874,  pages  117-120. 

The  examination  just  made  by  Gaptain  Gasey  shows  that  since  the 
date  of  General  Warren's  report  the  branch  forming  the  outlet  to  the 
pond  has  materially  deepened  and  that  the  level  of  the  pond  has  been 
somewhat  reduced.  It  was  found  in  1873  that  this  level  was  4.5  feet 
above  mean  low  water,  and  the  water  almost  entirely  fresh.  Gaptain 
Gasey  estimates  that  the  low  level  of  the  pond  can  not  be  more  than  2.5 
feet  above  low  tide  in  the  ocean,  and  at  high  tide  strong  currents  enter 
the  pond,  and  further  states  that  if  a  navigable  channel  200  feet  wide 
and  7  feet  deep  were  excavated  as  indicated  on  the  diagram  marked  A 
the  depth  of  the  pond  would  be  reduced  by  that  much. 

On  the  accompanying  sketch  the  curves  of  equal  depth  have  been 
plotted  fix>m  the  map  of  General  Warren's  surve^. 
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Captain  Casey  says  ^4t  would  be  perfectly  feasible  to  excavate  a  chan- 
nel into  the  entrance  of  the  harbor  to  a  depth  of  7  feet  at  mean  low 
tide."  He  estimates  that  this  wonld  produce  a  tidal  current  of  about  3 
miles  per  hour,  and  that  the  depth  o^  the  pond  would  thereby  be  reduced 
about  2.5  feet. 

A  harbor  of  refuge  might  also  be  established  at  the  entrance  to  the 
pond  with  the  same  fiEM^ility  as  at  any  other  point  on  the  sea-coast  which 
afforded  no  material  advantages  therefor,  but  could  not  be  maintained 
unless  by  constant  dredging. 

The  cost  of  building  breakwaters  to  inclose  an  area  of  one-fourth  of 
a  square  mile,  with  an  average  depth  of  20  feet,  is  roughly  estimated 
at  $800,000,  and  the  original  cost  of  excavating  a  channel  into  the  pood 
to  a  depth  of  7  feet  at  mean  tide  is  roughly  estimated  at  $40,000.  Per- 
haps it  could  be  maintained  by  an  annual  expenditure  somewhat  less 
than  this  amount 

General  Warren,  in  his  report  on  this  locality,  says : 

To  Beoare  an  artificial  enlargement  of  the  outlet,  extensive  stone  jetties  wonld  be 
reanired  on  each  side  to  prevent  the  opening  being^filled  with  sand,  and  even  these, 
nniess  of  verv  great  extent,  would  be  of  doubtful  effect,  for  the  beach  is  composed  of 
shifting  Sana,  exposed  to  tlie  fnll  force  of  the  ocean  waves. 

The  village  of  Wakefield  is  situated  at  \he  head  of  this  pond,  and  if  vessels  of 
moderate  draught  can  be  made  to  reach  it  the  people  would  be  much  benefited ;  but 
the  cost  of  maiing  suitable  works  to  effect  this  would  be  so  great  thai  nothing  but 
the  commerce  of  a  great  city  like  New  York  would  Juatify  the  attempt.  There,  an 
artificial  harbor  costing  millions  could  be  afforded,  and  only  under  its  shelter  could 
the  beach  be  kept  permanently  open.  I  therefore  submit  no  estimate  for  improve- 
ment. 

The  present  and  prospective  demands  of  commerce  justify  a  small 
harbor  of  refuge  in  this  vicinity.  Such  a  harbor  is  recommended  in 
my  report  of  the  preliminary  examination  of  coast  near  life-saving  sta- 
tion, East  Point  Judith,  which  is  about  2  miles  east  of  the  entrance  to 
Point  Judith  Pond. 

In  my  opinion  the  entrance  to  Point  Judith  Pond,  west  of  Point 
Judith,  is  not  worthy  of  improvement,  with  a  view  to  constructing  a 
harbor  of  refuge.  A  copy  of  Captain  Oasey's  report  is  Inclosed  with  my 
report  of  preliminary  examination  of  East  Point  Judith.* 

Point  Judith  Pond  is  in  the  collection  district  of  Newport,  which  is  a  port  of  entnr. 
The  amount  of  revenue  collected  at  Newport  in  the  last  fiscal  year  was  |*i,  184.51.  The 
nearest  light-house  is  Point  Judith  Light.  The  nearest  fortification  is  the  fort  on 
Dutch  Island,  Bhode  Island.  The  population  of  South  Kingston  by  the  Rhode  Island 
8tate  census  of  1885  was  5,549. 

Very  respectfully,  your  obedient  servant, 

W.  E.   LlYBBMOBB, 

Major  of  En^neera, 
The  Ohibf  of  Bnginbebs,  U.  S.  A. 


report  of  captain  thomas  l.  oaset,  corps  of  snaunckrs. 

Enoinrsr  Office,  U.  S.  Army, 
Newport,  B.  L,  October  12,  1888. 

Sir  :  The  following  is  a  report  of  the  preliminary  examination  of  Point  Judith  Pond 
and  the  coast-line  thence  to  Point  Judith,  R.  I.,  with  a  view  to  the  establishment  of 
harbon  of  refuge. 

*  Copy  submitted  herewith. 
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On  the  morning  of  October  11  the  party  set  oat  fh>m  tbe  upper  end  of  ihe  npper 
pond  in  a  Hm^U  ateam -launch  beloQffing  to  Mr.  Jrh.  P.  Robiation  and  brother,  oi 
Wakefield.  A  soanding-rod  bad  been  provided  graduated  to  feet.  Soondiogs  were 
taken  at  intervals  of  about  a  fifth  of  a  mile.  The  course  lay  down  the  upper  pond  to 
the  Narrows ;  thence  in  a  nearly  straight  course  to  the  interral  between  Gaxdin^s 
Island  and  a  smaller  island  lying  inunediately  to  the  eastward  and  thence  in  a  gentle 
curye  to  High  Point. 

As  indicated  on  the  accompanying  map,  the  soundines  taken  show  that  ttom  the 
upper  end  of  the  pond  to  a  point  nearly  opposite  Buf  Island,  a  distance  of  about  S 
miles,  a  channel  depth  of  about  10  feet  can  easily  be  obtained;  but  from  the  latter  point 
to  the  entrance  the  depth  became  rapidly  less,  and  in  order  to  obtain  suiBcient  depth 
of  water  for  commercial  purposes  extensive  dred^ng  will  be  necessarr. 

At  a  point  about  one-half  a  mile  below  High  Point  the  party  left  the  lanneh  because 
of  the  eel-ffrass,  which  impeded  the  propeller,  and  took  to  a  flat- bottom  skiff.  As  we 
approached  the  entrauce  aloni;  the  dotted  line  on  the  map  it  could  be  seen  that  there 
was  a  perceptible  current  setting  into  the  pond  and  into  the  narrow  paRsase  forming 
its  outlet.  This  current  became  so  strong  tnat  headway  could  be  made  witn  difficulty 
against  it.  The  depth  in  tbe  narrow,  tortuous  outlet  varied  from  3  to  8  feet.  The 
tide  was  at  its  fuU  and  there  was  no  appearance  of  a  bar  at  the  entrance.  As  tbe  mean 
range  of  the  tide  on  the  coast  is  about  3  feet  and  as  the  known  range  of  the  tide  in 
the  pond  is  from  6  to  9  inches  it  follows  that  the  low  level  of  the  pond  can  not  be  mnch 
more  than  2.5  feet  above  mean  low  tide  in  the  ocean,  and  that  if  a  navigable  channel 
200  feet  wide  and  7  feet  deep  (at  mid-tide)  was  excavated,  as  indicated  on  the  dia- 
gram marked  A,  the  depth  in  the  pond  would  be  reduced  by  that  amount  at  low  tide. 
By  a  rough  calculation,  assuming  the  area  of  the  pond  to  be  If  square  miles,  each  an 
outlet  as  that  just  indicated  would  accommodate  the  incoming  and  outflowing  tide 
with  a  current  of  3  miles  per  hour.  If  a  row  of  guide-piling  sheathed  with  planks  be 
driven  along  the  borders  of  the  artificial  channel  and  out  off  at  a  height  of  8  feet 
above  the  high- water  level  it  would  serve  to  retain  the  current  for  purposes  of  deep- 
ening tbe  channel  and  would  at  the  same  time  serve  as  a  catch  for  the  loose  aand, 
which  is  sometimes  extensively  shifted  by  tbe  wind. 

If  a  harbor  of  refuge  is  to  be  built  on  the  coast  to  the  westward  of  Point  Judith  it 
would  seem  that  the  best  location  for  it  would  be  at  the  entrance  of  this  pond,  where 
it  would  serve  at  once  as  harbor  of  refuge  and  as  a  quiet  port  wherein  vessels  might  dis- 
charge oargos  upon  lighters  which  comd  then  be  towed  up  the  pond  to  Wakefield. 

There  is  no  part  of  the  coast  between  the  entrance  and  Point  Judith  which  could 
be  advantageously  chosen  as  a  site  for  the  harbor  because  of  a  long  ledge  which  ex- 
tends for  nearly  a  mile  ki  a  south  by  easterly  direction  from  a  point  neitrly  one-half 
mile  from  the  shore  near  the  entrance  of  the  pond.  This  ledge  would  effectually  bar 
tbe  progress  of  any  vessel  drawing  more  than  13  feet  of  water  and  its  attempt  to  reach 
such  a  harbor  from  the  southwest,  and  would  at  all  times  be  dangerous. 

The  position  of  the  proposed  harbor  is  indicated  on  tbe  map. 

Proceeding  to  the  life-saving  station  at  Point  Judith,  the  captain  of  the  crew  was 
asked  his  opinion  as  to  the  position  and  nature  of  the  proposed  breakwater  to  the 
north  of  tbe  point.  The  position  of  the  breakwater,  as  traced  by  him,  is  shown  on 
the  map,  and  it  was  suggested  that  a  small  prolongation  at  right  angles  to  the  axis 
and  from  its  extremity  would  be  very  useful,  and  such  a  form  far  superior  to  the  arc 
of  a  circle. 

If  the  breakwater  be  built  in  this  position  it  is  suggested  that  it  be  capped  with 
large  rough-finished  stones,  so  tUat  it  could  Serve  some  of  the  purposes  of  a  dock. 

On  reviewing  the  entire  project,  which  although  threefold  in  its  nature  is  in  reality 
only  one,  it  should  be  said  in  conclusion  that  it  Is  quite  possible,  and,  as  far  as  the 
Wakefield  harbor  of  refuge  and  the  Point  Judith  breakwater  are  concerned,  almost 
a  necessity. 

Appended  (marked  B)  there  is  a  list  of  the  vessels  which  have  been  wrecked  on  thb 
coast  £rom  the  Point  Judith  Pond  Inlet  to  a  point  midway  between  the  point  and 
Narragansett  Pier.  It  was  very  o'bligingly  furnished  by  the  captain  of  the  llfe-saTing 
crew. 

Yery  respectfully,  your  obedient  servant, 

Thos.  L.  Casbt, 

Ci^taiM  of  En^ineen. 

MaJ.  W.  R.  LivxRMORB, 

Corp$  of  Engineer  $. 


APPIiNtUX  C— MiPO»t  OP  MAJOR  LlVEftMORfi. 


645 


B.—LUi  of  ve$9eU  wredced  near  P<HfU  Judiih,  188a-'88. 


KaiDM  wrecked. 


Schooner  "Warren  Gates 

Schooner  Thomaa  B.  Pillshnry 

8<diooner  Julia  A.  Tate 

Schooner  Idlewild 

Schooner  Alnion  Bacon 

Sohooner  Mott  Haven 

Schooner  Willie  DeWolf 

Schooner  Allen  Greene 

Steamer  Miranda  

Schooner  Mary  Katt 

Schooner  Harry  A.Barry 

Schooner  Mary  A.  Dmry 

BriR  John  Welsh  Jr    

Schooner  Maggie  J.  Smith 

Schooner  Henry  H.  Olds 

Schooner  Anita 

Schooner  Earl  P.  Mason 

Stdiooner  Isaac  H. Borden  . . ... 


When 
wrecked. 


Mar. 

Jane 

May 

Jnne 

Nov. 

Dec 

..  do, 

Jan. 

Jane 

Dec. 

Feb. 

Deo. 

Mar. 

Nov. 

Anr. 

May 

Aug. 

Sept. 


25,1883 
18.1883 
10,1884 
6,1884 
^l886 
25,1886 


0,1886 
20,1886 

1.1886 
20,1887 
81,1887 

8,1888 
10,1887 
12,1888 

2.1888 
22,1888 
.9,1888 


Yalnation 

Yaloation 

of  vessels. 

of  cargo. 

KOOO 

16.600 

28.000 

2,600 

4,000 

8.600 

2.000 

1,125 

8,000 

2,000 

6,000 

1,900 

8,000 

1.600 

12,000 
110.000 

No  cargo. 
81,600 

1,200 

2,700 

25.000 

4,275 

10,000 

2,000 

1,.'00 

1,200 

85.000 

6^000 

45,000 

6,000 

3,000 

1,800 

17,000 

3,000 

600 

8,000 

Natnre. 


Steel  wire. 

Coal. 

Log-wood  and  axles. 

Grain. 

Iron. 

Furniture  and  oil. 

Lomber. 

BaUast. 

General  cargo. 

Iron. 

CoaL 

Do. 

Do. 

Do. 

Do. 
Lumber. 
CoaL 
Oil. 


Total  number  of  wrecks,  18;  total  raluation  of  vessels,  $310,200;  total  valnation 
of  cargo,  $78,500. 


C  17. 

preliminart  exahination  op  westport  harbob  and  east  and 
west  branch  of  westpoet  &iver,  massachusetts. 

Engineer  Office,  TJ.  S.  Army, 
Newparty  R.  J.,  December  14, 1888. 

General  :  In  compliance  with  instrnctions  contained  in  Department 
letter  of  September  29,  1888, 1  have  the  honor  to  sabmit  the  followiiig 
report  ui>on  the  preliminary  examination  of  Westport  Harbor  and  East 
and  West  Branch  of  Westport  Biver,  Massachusetts,  provided  for  in 
the  river  and  harbor  act  of  Angnst  11, 1888,  and  made  by  Maj.  W.  B. 
Livermore,  Corps  of  Engineers,  and  Mr.  Edward  Parrish,  assistant  en- 
gineer, on  the  13th  November  last. 

Westport  Harbor  is  an  estnary  on  the  coast  of  Massachasetts,  lying 
between  Narragansett  Bay,  Bhode  Island,  and  Buzzard's  Bay,  Massa- 
chusetts. The  continuations  northward  of  this  estuary  are  known  as 
the  East  and  West  Branches  of  Westport  Biver :  the  former  has  a  width 
of  about  three-fourths  of  a  mile  for  some  4  miles  from  its  mouth,  and 
the  latter  is  about  one-half  mile  wide  for  3  miles  of  its  length.  Both  of 
these  branches  are  included  in  the  town  of  Westport,  Bristol  County, 
Massachusetts. 

The  village  of  Adamsville,  in  the  town  of  Little  Compton,  B.  I.,  lies 
at  the  head  of  navigation  of  the  West  Branch. 

The  entrance  from  the  harbor  of  Westport  to  the  West  Branch  of  the 
river  is  somewhat  obstructed  by  a  shoal  known  as  the  '^  Lion's  Tongue," 
but  with  this  exception  the  branch  has  a  navigable  channel  of  about  10 
feet  at  mean  low  water  up  to  a  point  some  three-fourths  of  a  mile  below 
Adamsville.  This  channel  could  be  maintained  and  somewhat  improved 
at  an  expense  of  a  few  hundred  dollars,  which  might  properly  be  under- 
taken by  the  General  Government,  if  there  were  any  wharves  or  other 
fiMilities  for  landing  cargoes  at  the  upper  end,  or  any  probable  demand 
for  such  a  channel. 
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A  steamer  drawing  6  feet  of  water  rons  regnlarlj  between  Fall  River 
and  Adamsviile  daring  the  summer  and  occasionally  in  winter^  bat  can 
only  reach  the  latter  point  for  about  one  hour  at  extreme  high  tides, 
through  a  narrow  and  very  tortuous  channeL 

The  first  cost  of  excavating  a  channel  to  Adamsviile,  for  vessels  draw- 
ing 10  feet,  is  roughly  estimated  at  $6,000.  The  present  demands  of 
commerce  do  not  appear  to  justify  the  expenditure  of  this  sum.  A 
good  road  about  4  miles  long  leads  from  Adamsviile  to  Westport  Harbor, 
one  of  th^  points  now  under  consideration. 

The  head  of  navigation  of  the  east  branch  of  Westport  Biver  is  at 
Westport  Point.  Vessels  drawing  7  feet  can  reach  this  point  at  aU 
stages  of  tide,  and  according  to  the  best  information  I  have  been  able 
to  obtain  after  considerable  inquiry  there  is  no  demand  of  commerce  or 
desire  of  the  citizens  of  the  several  villages  or  towns  lying  on  or  near 
this  branch  for  any  improvement  of  it  above  Westport  Point. 

It  appears  to  me  that  the  commercial  requirements  of  the  communi- 
ties of  Westport  Harbor  and  on  the  branches  of  the  river  can  best  be 
obtained  by  the  expenditure  of  about  $2,000  in  extending  the  jetty  on 
Horse  Neck  Point  or  building  other  structures,  and  perhaps  by  dredg- 
ing a  little  in  Westport  Harbor. 

In  my  opinion  Westport  Harbor  is  worthy  of  further  improvement  by 
the  General  Government.  The  cost  of  a  survey  of  the  locality  is  esti- 
mated at  $150. 

A  sketch  showing  the  location  of  the  proposed  improvement,  and  one 
of  the  neighboring  country,  are  herewith  inclosed. 

Westport  Harbor  and  River  are  in  the  New  Bedford  colleotion  dist^iot.  New  Bed- 
ford is  the  Dearest  port  of  entry.  The  amoant  of  revenue  coUected  at  New  Bedford 
in  the  last  fiscal  year  was  $29,023.98.  The  nearest  light^hoose  is  Seaconnet  Light. 
The  nearest  fortification  is  the  fort  at  Clark's  Point,  New  Bedford,  Mass.  The  popn- 
lation  of  Westport,  Mass.,  by  the  United  States  oensos  of  1880,  was  2,^4,  and  that  of 
Little  Comptom,  by  the  Rhode  Island  State  census  of  1885,  was  1,056. 
Very  respectfully,  your  obedient  servant, 

W.  R.   I4VKRMORX, 

Major  of  JBngimeen. 
The  CuncF  of  Enoinbsrs,  U.  S,  Army. 


LXTTBR  OF  P08TMA8TBR  OF  ADAMSVILLB,  RHODE  ISLAND. 

Adamsvillb,  R.  I.,  Deoember  13,  1888. 

Dkar  Sir  :  I  was  very  sorry  not  to  have  met  you  when  yon  came  to  Adamsviile, 
R.  I.,  that  I  might  have  given  you  an  aggregate  of  the  amounc  of  business  done  in  this 
place  and  the  consequent  necessity  of  better  water  communication  to  and  from  this 
place.  In  the  first  place  we  are  remote  from  any  railroad  commuuioation,  our  near- 
est station  being  10  miles  distant.  This  compels  us  to  look  for  less  expensive  ways  of 
transporting  goods,  etc.,  to  this  place,  and  tne  best  and  cheapest  way  is  by  water. 
In  this  way  we  have  brought  to  tnis  place  yearly : 

Coal,  about 92,000 

Lumber,  about 6,  000 

Cteneral  merchandise 20, 000 

Grain 40,000 

Also  <}nantitie8  of  produce  to  ship  away,  and  the  barrier  against  progress  in  our 
doubling  our  sales  and  increasing  the  srowth  and  prosperity  of  this  section  is  largely 
due  to  the  bad  channel  communication  between  Westport  Harbor  and  Adamsviile.  In 
the  west  branch  of  Westport  River  the  channel  wants  widening,  and  in  some  places 
deepening,  and  several  rocks  located  in  the  bottom  of  the  channel  want  removing. 
In  many  places  the  channel  wants  straightening,  and  with  an  outlay  of  probably 
$6,000  or  f7,000  this  place  could  be  reach^  with  vessels  drawing  7  or  8  feet  of  watoTi 
and  with  the  dispatch  necessary  to  success. 
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Mr.  William  Yaleutioe,  of  Westport  Point,  Mass.,  has  carefully  looked  into  this 
matter  and  thinks  this  the  only  way  that  tiiis  place  (Adamsville)  can  ever  be  success^ 
fally  reached. 

Hoping  this  may  meet  with  your  approval,  and  that  it  may  be  snrveyed  Bok>n  so 
that  the  report  may  be  sent  in  at  the  coming  meeting  of  Congress, 
I  remain  yours,  very  respectfully, 

Abraham  Manohbstbb,  P.  M, 

Hi^.  W.  R.  LnrsBMORE. 

Corpt  of  Mngineeri, 

P.  8. — I  inclose  a  few  of  the  many  names  of  our  neople  who  are  interested  in  this 
enterprise  and  desirous  of  having  the  survey,  and  hope  for  an  appropriation  in  the 
near  future. 

Yours  truly,  Abraham  Manohbbtbr. 


PKimON  OF  THB  CITIZBNS  OF  ADAMSVIIXB,   RHODE  ISLAND. 

DiBAR  Sir  :  We,  the  undersigned,  would  respectfully  represent  and  petition  your 
honorable  body,  asking  that  a  survey  may  be  made  of  the  west  branch  of  Westport 
River  from  Westport  Harbor  to  Adamsville,  beginning  at  a  point  in  the  channel 
called  the  Lion's  Tongue,  which  needs  widening,  thence  to  Adamsville  Whart  The 
chaonel  in  most  places  needs  widening  and  deepening  to  accommodate  the  steam- 
boats and  sailing-vessels  which  are  in  constant  use  on  this  river,  transporting  mer- 
chandise, grain,  and  produce.  We  would  also  ask  that  this  survey  might  be  made 
so  that  a  report  of  the  same  may  be  made  to  the  committee  at  the  next  meeting  of 
Congress. 

[Signed  by  Capt.  O.  P.  Head  and  eighty-one  others.  ] 

M^j.  W.  R.  LlVERMORB. 

Corp«  of  Engineen, 


C  i8. 

preliminary  examination  of  taunton  river,  massachusetts. 

Engineer  Ofpiob,  U.  S.  Army, 

Newport^  R.  J.,  December  29, 1888. 

General  :  In  comi^laDce  with  Department  letter  of  September  29, 
1888, 1  have  the  honor  to  sabmit  the  following  report  of  the  prelimi- 
nary examination  of  Tannton  Biver,  Massachusetts,  provided  for  in  the 
river  and  harbor  act  of  August  11, 1888: 

Tannton  Biver  rises  in  Norfolk  County,  Mass.,  and  empties  into  Mount 
Hope  Bay,  a  name  given  to  the  northeast  part  of  Narraganset  Bay. 
It  is  44  miles  in  length,  measured  along  its  course.  It  has  been  im- 
proved by  the  United  States  under  appropriations  made  in  the  years 
1852-1884,  amounting  to  $160,000.  The  object  of  the  improvement  is 
to  deepen  aod  widen  the  channel  leading  to  the  city  of  Taunton,  at  the 
head  of  navigation,  which  requires  large  quantities  of  coal,  irou,  clay, 
molding-sand,  and  other  heavy  articles  for  its  manufactories,  depend- 
ing largely  on  water  transportation,  so  that  vessels  of  11  feet  draught 
can  reach  the  city  at  high  water. 

In  its  original  condition  the  channel  was  narrow  and  obstructed  by 
bowlders,  and  in  some  places  the  depth  was  not  more  than  5  feet  at 
high  water.  A  vessel  of  30  tons  burden  was  as  large  as  could  go  up  to 
Taunton. 

The  project  under  which  the  work  was  carried  on  provided  for  a  chan- 
nel of  the  following  dimensions : 

From  Weir  Bridge  to  the  ship-yard,  60  feet  wide,  11  feet  deep ;  from 
shipyard  to  and  through  the  ^^Keedles"  and  Brigg's  Shos^,  80  feet 
wide,  100  feet  at  the  bends,  11  feet  deep )  from  Brigg's  Shoal  to  Berk- 
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ley  Bridge,  80  feet  wide,  100  feet  at  the  beads,  12  feet  deep;  from 
Berkley  Bridge  to  the  deep  water  at  Dighton,  100  feet  wide,  12  feet 
deep. 

The  depths  are  estimated  from  high  water.  The  ledge  which  croAsed 
the  bottom  of  the  ri^er  at  Peter's  Point,  and  the  namerons  bowlden 
which  lay  on  the  bottom  and  sides  of  the  channel  from  Taonton  to 
Dighton,  wee  to  be  removed. 

This  project  has  been  completed,  with  the  exceptions  that  bat  40  feel 
of  the  60  feet  of  width  coald  be  dredged  betweeo  the  bridge  at  Weir 
and  the  ship-yard,  on  acconnt  of  interfering  with  private  property, 
and  that,  on  acconnt  of  the  hardness  and  depth  of  the  material  at  the 
sides  the  80-foot  channel  was  not  in  all  cases  dredged  to  its  fall  width 
between  the  ship-yard  and  Berkley  Bridge. 

Daring  the  working  season  of  1887  a  small  amonat  of  ledge  rock 
above  the  plane  of  the  bottom  of  the  channel  was  nncovered  by  the 
dredging  below  Peter's  Poiot.  After  the  removal  of  this  the  channel 
below  Berkley  Bridge  will  be  completed. 

The  object  of  the  farther  improvement  of  the  river  is  the  widening 
of  the  80foot  channel  to  its  fall  dimensions  where  it  is  too  narrow,  the 
removal  of  the  bowlders  obstracting  the  channel  between  Berkley 
Bridge  aud  Tannton,  and  the  removal  of  the  small  amoant  of  ledge 
rock  in  the  channel  below  Peter's  Point* 

In  compliance  with  the  river  and  harbor  act  of  Aagast  5, 1886,  t 
preliminary  examination  and  sarvey  were  made  of  this  river,  the  re- 
ports apon  which,  together  with  a  map  of  the  sarvey,  were  pablished 
in  Hoase  K^.  Doc.  No.  86,  Fiftieth  Congress,  first  session. 

The  following  extracts  are  taken  from  the  report  of  the  sarvey;  also 
the  accompanying  map.  The  areas  in  which  it  is  proposed  to  dredge 
are  shaded  on  the  accompanying  map  and  are  in  the  following  localitieH: 

(1)  At»the  points  indicated  from  jnst  below  Piooeer  Bock  to  aboat 
300  feet  above  the  moath  of  Three-Mile  Biver. 

(2)  At  Burt's  Tarn. 

(3)  At  Pond  Rock's  Shoal. 

(4)  In  the  apper  part  of  the  channel  at  Weir  Yillage. 

(5)  It  is  also  proposed  to  remove  the  small  amoant  of  ledge  rock  on- 
covered  in  dredging  between  Peter's  Point  and  Dighton,  and  to  remove 
the  bowlders  in  and  near  the  channel  between  Berkley  Bridge  and 
Weir. 

The  estimated  cost  of  completing  the  approved  project  is  $14,051. 

The  channel  as  projected  is  shown  on  the  map  by  a  broken  and  dotted 
line.  There  is  also  shown,  in  the  localities  referred  to  above,  a  full  line 
indicating  a  channel  60  feet  wide  in  the  narrowest  places  and  90  feet 
wide  at  the  bends,  which,  it  is  estimated,  coald  be  completed  for 
$4,500. 

No  new  facts  bearing  on  the  qnestion  have  been  bronght  to  my  notice 
since  the  date  of  my  report  of  November  21, 1887,  on  the  survey  made 
in  October  of  that  year. 

No  farther  sarvey  of  the  river  is  required  to  comply  with  the  provisions 
of  the  river  and  harbor  act  of  August  11, 1888. 

In  my  opinion,  Taunton  Biver  is  worthy  of  improvement,  according 
to  the  project  already  approved.  The  estimated  cost  of  completing  this 
improvement  is  $14,051. 

Very  respectinUy,  your  obedient  servant, 

W.  B.  LrvEBiioRB, 
M{gar  of  Engineers. 

The  Ohiep  op  Engineebs,  U.  8.  A. 
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C  19. 

PRELIMINARY  EXAMINATION  OF  FISHING-PLACE  COVE,  NEAR  SEACON- 
NET  POINT,  RHODt:  ISLAND,  WITH  VIEW  TO  CONSTRUCTING  A  BREAK- 
WATER. 

Engineer  •  Office,  U.  S.  Army, 
Newport^  It.  J.,  December  14, 1888. 

General  :  In  compliance  with  instructions  contained  in  Department 
letter  of  September  29, 1888,  I  have  the  honor  to  submit  the  following 
report  upon  the  preliminary  examination  of  Fishing-Place  Gove,  near 
Seaconnet  Point,  Rhode  Island,  provided  for  in  the  river  and  harbor 
act  of  August  II,  1888,  and  made  by  me  on  the  30th  of  October  last. 

Fishing-Place  Gove  is  about  three-fourths  of  a  mile  north  of  Seaconnet 
Point,  in  the  southwestern  part  of  Little  Gompton  Town,  Newport 
County,  B.  I. 

In  1827  this  point,  known  as  Ghurch's  Gove,  was  surveyed  by  Lieu- 
tenant-Golonel  Anderson,  of  the  Topographical  Engineers  and  Lieuten- 
ant Prescott,  First  Artillery,  who  prepared  a  project  for  a  breakwater 
here,  extending  north  about  400  feet  from  the  rock  forming  the  south- 
western limit  of  the  cove. 

On  visiting  the  site  I  found  the  remains  of  an  old  breakwater  which 
appeared  to  have  been  built  for  about  200  feet  from  shore,  and  all  but 
the  shore  end  in  ruins.  A  wharf  had  been  built  immediatelv  to  the 
east  of  this,  for  a  steam  boat  lauding. 

The  inhabitants  of  the  neighboih<x)d  told  me  that  they  had  petitioned 
to  have  this  breakwater  rebuilt.  Isaac  W.  Howiand  writes  from  Little 
Gompton  that  he  is  the  agent  of  the  steamer  Queen  City  and  would  like 
to  have  the  breakwater  extend  out  to  a  certain  rock  about  250  feet  A:om 
shore.    A  copy  of  his  letter  is  forwarded  herewith. 

This  is  the  only  landing  place  on  the  shores  of  Little  Cotnpton ;  it  is 
important  to  the  fishing  interests,  and  if  protected  by  a  breakwater 
would  form  a  convenient  harbor  of  refuge  for  small  vessels  navigating 
the  coast. 

It  is  roughly  estimated  that  for  $5,000  the  breakwater  could  be  re- 
stored for  at  least  a  portion  of  its  length,  and  a  small  area  inside  the 
cove  could  be  dredgc^l  so  as  to  somewhat  increase  the  anchorage  area 
for  small  vessels.  In  my  opinion  Fishing-Place  Gove  is  worthy  of  im- 
provement by  the  General  Government,  and  I  estimate  the  cost  of  a  sur- 
vey of  the  locality  at  $200. 

Seaoonnet  Rivec  is  in  the  coUeotion  dibtrict  of  Newport,  which  is  a  port  of  entry. 
Tl:^e  amount  of  revenne  collected  at  Newport  in  the  last  fiscal  year  was  $2,184.51. 
The  nearest  light- house  is  Seaconnet  Light ;  the  nearest  fortification  is  Fort  Adams, 
Newport,  R.  I.  The  population  of  Little  Corapton  by  the  Rhode  Island  State  census 
of  1685  was  1,065. 

A  tracing  of  Lieutenant- Colonel  Anderson's  map  of  1827,  showing 
the  location  of  the  proposed  improvement,  is  herewith  inclosed. 
Very  respectfully,  your  obedient  servant, 

W.  R.   LiVERMORB, 

The  Ghibf  op  Enghnebbs,  U.  S.  A.  ^^or  of  Engi^ieern. 


LBTTER  FBOM  MR.  ISAAC  W.  HO\^LAin>. 

LiTTLB  COMPTOX,  NovemhtT  16, 188S. 

Sir:  la  relation  to  the  breakwater  at  Seaconnet  Point,  we  as  owners  of  steamer 
Queen  City  want  one  to  extend  out  to  a  certain  rock  that  is  abont  250  feet  from  shore. 
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Oar  boftt  is  oyer  100  feet  lon^  and  it  is  imposeible  to  lay  here  oTer  ni/^ht  with  a 
freeh  breese.    As  umdj  as  thirty  yessels  make  harbor  here  at  times,    ll^th  sooh  a 
breakwater  the  steamer  eonld  stav  over  night,  and  be  a  better  harbor  for  otben.    Anj 
other  information  reqnired  wonld  be  glad  to  give  yoo. 
Tears,  respectnilly, 

Isaac  W.  'BowulsDj 

Agent  Qnegm  Citf . 
Ml^or  LlVBRMORS. 


C  aa 

preliminary  examination  of  greenwinh  bay,  to  deepen  water 

on  the  bar  at  long  point,  rhode  island. 

Engineer  Office,  U.  8.  Arky, 
Newport^  R.  J.,  December  14, 1888. 

General:  In  compliance  with  instmctions contained  in  Department 
letter  of  September  29, 1888, 1  have  the  honor  to  submit  the  following 
report  upon  the  preliminary  examination  of  Greenwich  Bay,  Bhode 
Island,  provided  tor  in  the  river  and  harbor  act  of  Aagast  U,  1888,  and 
made  by  Gapt.  Thomas  L.  Casey,  Corps  of  Engineers,  on  the  19th  Octo- 
ber last. 

Greenwich  Bay  is  an  arm  of  Narragansett  Bay,  and  is  located  in 
Warwick  and  £ast  Greenwich  towns,  Kent  Oonnty,  B.  I.  It  has 
a  length  from  northwest  to  southeast  of  abont  three  and  one-half  miles 
and  an  average  width  of  abont  one  and  one-half  miles.  The  town  of 
East  Greenwich  is  located  on  the  southwestern  shore  of  the  bay. 

Captain  Casey's  report,  herewith  inclosed,  explains  the  nature  of  the 
improvement  desired  as  well  as  the  demands  of  commerce.  The  cost  of 
the  improvement  is  roughly  estimated  at  $2,000. 

In  my  opinion  Greenwich  Bay  is  worthy  of  improvement  by  the  Gen- 
eral Gt>vernment,  and  I  estimate  the  cost  of  a  survey  of  the  locality  at 
$250. 

Qreenwioh  Bay  Is  In  the  ooUeotion  district  of  ProTidenoe.  which  is  a  port  of  entry. 
The  amoant  of  revenae  collected  at  ProYidence  in  the  last  nscal  year  was  ^222,195.01. 
The  nearest  light-house  is  Warwick  Light.  The  nearest  fortification  is  the  fort  on 
Datoh  Island,  Khode  Island.  The  popolation  of  East  Greenwich  hy  theBhodo  IsUnd 
State  census  of  1885  was  2,659,  and  that  of  Warwick  was  13,286. 

A  Ck>ast  Survey  map  of  Greenwich  Bay,  showing  the  location  of  the 
proposed  improvement,  is  herewith  inclosed. 

Very  respectfully,  your  obedient  servant, 

W.   R.  LlYBBMOBE, 

Major  of  jEngineers. 
The  OnpsF  of  Engineebs,  U.  8.  A. 


REPORT  or  CAPTAIN  THOMAS  L.  CASKT,  CORPS  OP  SNOINBBRS. 

EvonnESR  Oppick,  U.  8.  Abmt, 
Newport,  B.  L,  October  20,  ISSa 

Major  :  I  have  the  honor  to  snhmit  the  fbUowing  report  of  a  preliminaiy  exami- 
nation of  the  har  near  Long  Point,  harhor  of  East  weenwioh,  B.  I. 

October  19 1  proceeded  to  East  Qreenwioh  and  was  conveyed  in  a  row-boat  to  the 
bar  in  question,  which  is  a  submarine  continuation  of  Long  Point.  Between  Long 
Point  and  the  opposite  shore  there  is  a  spar- buoy  in  the  position  marked  on  the  ao- 
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oompsnying  diagram.  The  tide  was  at  low  stage  at  the  time  the  soandings  were 
taken.  The  latter  indicate  low-water  depths  of  m>m  3  to  7  feet  from  Long  Point  to 
the  spar-hnov,  between  which  and  the  opposite  shore  there  is  ample  depth  for  pur- 
poses of  navigation.    I  understood  that  the  depth  of  water  was  entirely  satisfactory, 


bnt  that  it  was  desired  to  widen  the  channel,  which  is  rather  crooked,  by  taking  off 
a  portion  of  the  bar  extending  ont  from  Long  Point.  This  could  be  easily  accom- 
plished with  an  expenditure  of  about  |2,000,  giving  a  low-water  depth  of  10  feet 
over  a  channel  width  twice  as  wide  as  that  at  present  in  use. 

It  was  stated  that  about  5,000  tons  of  coal  are  landed  here  every  year  and  the  total 
commerce  amounts  to  perhaps  |25,000.     . 

Very  respectfully,  your  obedient  servant, . 

Thos.  L.  Caskt, 
Captiiin  Engineers, 

Ml^.  W.  B.  LiVERMORE, 

Corps  of  Engineers^  U.  S,  A, 


APPENDIX  D. 


IMPROVEMENT  OF  CONNECTICUT  RIVER,  MASSACETQSETTS  AND  CON- 
NECTICUT,  AND  OF  RIVERS  AND  HARBORS  ON  LONG  ISLAND  SOUND, 
CONNECTICUT,  AND  NEW  YORK. 


BEPOBT  OF  COL.  V.  C.  HOUSTON,  CORPS  OF  ENGIKJBEBS,  OFFICES  IK 
CHARGE.  FOR  THE  FISCAL  YEAR  ENDING  JUNE  30, 1889,  WITH  OTHER 
DOCUMENTS  RELATING  TO  THE  WORKS. 

IMPBOVEMBNTS.      . 


4. 

5. 


1.  Tharoes  River^  Coonecticut. 

2.  New  LondoQ  Harbor,  Connecticat. 

3.  CoDQectioat  River,  Maosacbasetts  and 

Connecticnt,     • 
Clinton  Harbor,  Coaoecticut. ' 
New  Haven  Harbor,  Connecticat. 

6.  Breakwater  at  New  Haven,  Connect- 

icut. 

7.  Milford  Harbor,  Connecticat. 

8.  Honsatonic  River,  Coonecttcnt. 

9.  Bridgeport;  Harbor,  Connecticat. 

10.  Black  Rock  Harbor,  Connecticat. 

11.  Norwalk  Harbor,  Connecticut. 


12.  Five  Mil6  River  Harbor,  Connecticat. 

13.  Stamford  Harbor,  Connecticat. 

14.  Port  Cbester  Harbor,  New  York. 

15.  Ecbo   Harbor,   New  Rochelle,    New 

York. 

16.  New  Roobelle  Harbor,  New  York. 

17.  East  Chester  Creek.  New  York. 
Id.  Qreenport  Harbor,  New  York. 

19.  Glen  Cove  Harbor,  New  York. 

20.  Flashing  Bay,  New  York. 

21.  Removing  sanken  vessels,  or  craUt, 

obstrncting  or  endangering  navi- 
gation. 


EXAMINATIONS. 


22.  Fort  Pond  Harbor,  Montank,  New 

York. 

23.  Black  Rock  Harbor,  for  breakwater 

to  Penfield  Reef  and  south  from 
Fairweat her  Island,  Conneclicnt. 


24.  New  London  Harbor,  Connecticut. 

25.  Mystic  River,  Connecticut. 

26.  Port    Jefferson  Inlet,  Long    Island, 

New  York. 


ENGINEER  OFPIOR,  U.  S.  ARMY, 

New  Yorkj  July  12,  1889. 

General  :  I  have  the  honor  to  transmit  herewith  my  annual  reports 
upon  the  river  and  harbor  works  in  my  charge  for  the  fiscal  year  ending 
June  30,  1889. 

Very  respectfully,  your  obedient  servant, 

D.  O.  Houston, 
Colonel  of  Engineers. 

The  Chisf  of  lElNaiNSERB,  U.  S.  A. 
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D  I. 

4 

IMPROYEBiENT  OF  THAMES  SIVEB,  CONNECTICUT. 

This  river  is  formed  by  tbe  conflnence  of  the  YaDtic  and  Shetaeket 
rivers  at  Norwich,  Oodd.,  and  extends  southward  as  a  tidal  stream  15 
miles  to  Long  Island  Sonnd.  For  II  miles  above  its  month  the  chan- 
nel is  from  13  to  80  feet  deep,  averaging  over  30  feet  for  the  first  4  mileB. 
For  3  miles  below  Norwich  the  available  depth  in  1829  was  bat  6  feet 
at  mean  low  water,  where  now  there  is  over  10  feet.  The  work  of  im* 
])rovement  has  been  confined  to  a  stretch  of  3^  miles  below  Norwidu 
Histories  of  the  improvements  may  be  foand  in  the  Annaal  Beportsof 
the  Chief  of  Engineers,  1873,  page  981,  and  1879,  Part  I,  page  33L 

PBOJEOTS  FOB  DCPBOYEUBNT. 

Prior  to  1830  various  attempts  had  been  made  by  private  parties  or  j 
corporations  to  deepen  the  channel  of  this  river  near  Norwich,  the  first 
on^  were  by  excavation  only,  bat  sabseqaently  stone  piers  were  ooo- 
stmcted  perpendicular  to  the  channel  at  shoal  spots. 

By  act  of  March  2, 1829,  $150  were  appropriated  ^^  for  making  a  sur- 
vey of  the  river  Thames  with  a  view  to  improve  the  navigation  of  tbe 
same,  and  the  cost  of  such  improvement." 

The  survey  was  made  in  1829  by  Gapt.  Hartman  Bache,  Ck>rpe  of 
Engineers.    At  that  time  there  were  four  old  piers  standing.    In  bis 
report  of  the  survey,  dated  February  20, 1830,  and  printed  in  House  of 
Kepresentatives,  War  Department  Document  No.  125,  Twenty-first 
Oongress,  first  session.  Captain  Bache  submitted  a  project  for  makinf 
a  channel  60  feet  wide,  to  be  either  12  or  14  feet  deep  at  high  water  (9 
or  11  feet  at  low  water)  by  excavation,  by  rebuilding  one  of  the  existing 
piers,  by  adding  to  the  other  three  wings  extending  up  and  down 
stream^  converting  them  into  T  walls,  and  by  building  ten  new  piers 
extendiug  down-stream  in  curves.    The  piers  were  to  be  of  riprap  3  feet 
wide  on  top,  with  side  slopes  of  45  degrees ;  they  were  to  be  built  to 
heights  of  from  1^  to  3^  feet  above  highest  tide,  those  fiirthest  up- 
stream being  the  highest.    The  piers  were  estimated  to  require  43,436 
cubic  yards  of  riprap,  and  the  excavation  for  the  12-foot  channel  was 
placed  at  27,895  cubic  yards,  for  the  14- foot  channel  at  69,251  cabio  yards. 
The  cost  of  the  whole  work  was  estimated  at  $72,650.    The  project  was 
adopted,  and  under  appropriations  of  1836, 1837,  and  1838— $40,000  in 
all — the  piers  were  built  nearly  as  designed,  with  the  exception  of  two 
of  the  new  piers  and  one  wing-wall,  which  were  not  constructed ;  con- 
siderable dredging  was  done,  but  no  complete  record  of  amount  appears 
to  have  been  kept.    At  this  time  $500  were  annually  expended  in  river 
improvements  by  the  Merchants'  Bank  of  Norwich,  Oonn.,  being  a  boBOS 
required  by  their  charter.    Work  was  stopped  in  1839  by  exhaustioB 
of  appropriations. 

In  1866  a  petition  of  citizens  of  Norwich,  asking  for  an  appropriatioo 
for  removing  obstructions  in  the  river  Thames,  was  referred  to  the  Chief 
of  Engineers,  and  returned  by  him  to  the  Secretary  of  War,  with  a  re- 
port describing  the  work  done  upon  the  river,  recommending  no  further 
work  on  the  piers  until  their  efficiency  could  oe  hivestigated  satisfacto- 
rily, and  stating : 

In  oonolnsioD  it  is  considered  that  should  tlie  sam  of  18,000  be  appropriated  for  tb« 
improyemeot  of  this  river,  to  be  applied  daring  the  next  fiscal  year,  aU  wiU  be  ic* 
oomplished  that  can  be  Jastifiably  undertaken  until  a  commission  decides  upon  oftber 
oAoaoions  methods  or  systems  of  improvement. 
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Jane  23, 1866,  an  appropriation  of  $10,000  was  made  for  improving 
tbe  river,  under  which  a  sarvey  was  made,  and  a  project  for  dredging 
to  obtain  a  depth  of  11  feet  at  low  water  (14  feet  at  high  water)  was 
adopted. 

Under  this  and  sacceeding  appropriations,  np  to  1878,  this  channel 
was  dredged,  and,  as  far  as  possible,  maintained  with  a  width  of  100 
feet.  March  3, 1879,  $12,000  was  appropriated  *<  for  the  improvement 
of  the  Thames  Eiver  to^secare  a  14-foot  channel,''  and,  in  accordance 
therewith,  the  project  was  modified  to  provide  for  a  channel  of  that  depth 
at  low  water. 

In  1882,  upon  recommendation  of  M^jor  Barlow,  approved  by  the  Board 
of  Engineers,  the  project  was  farther  modified  by  providing  for  the  con- 
struction of  five  dikes,  or  training-waUs,  along  the  outer  sides  of  the 
channel  curves,  with  the  addition  of  low  walls  on  the  inner  sides  should 
they  be  found  necessary,  the  width  of  water-way  between  them  increas- 
ing from  300  feet  (about  the  full  width  of  the  river)  at  Thamesville,  1 
mile  below  Norwich,  to  480  feet  at  the  lower  dike. 

The  object  of  the  training- walls  was  to  utilize  the  effect  of  the  tides  in 
keeping  the  channel  open ;  they  were  to  be  built  up  to  high- water  level, 
and  to  have  an  aggregate  length  of  13,800  feet  In  the  same  year  the 
projected  width  of  channel  was  increased  to  200  feet.  The  improve- 
ment was  designed  to  extend  over  the  first  3^  miles  below  Norwich,  and 
the  estimated  cost 


For  the  five  dikes,  or  traiDiDg- walls - $92,800 

For  dredging  200  feet  wide  and  14  feet  deep 125,280 

Total 208,080 

In  May,  1888,  in  response  to  a  letter  from  the  Hon.  Oharles  Bnssell,  M. 
C,  to  tbe  Secretary  of  War,  asking  the  ^'  approximate  cost  of  completing 
the  16  feet  deep  channel  to  AH}  n's  Point,  and  the  14  feet  deep  channel 
to  Norwich,"  estimates  for  the  same  were  submitted  as  follows : 

For  seonring  by  dredging  a  16-foot  ohannel  ap  to  Alljn's  Point t^,000 

For  secnring  by  dredging  a  14-foot  channel  from  Allyn's  Point  to  the  end  of 
the  existing  improvement 16,200 

By  act  of  Congress  of  August  11,  1888,  an  appropriation  of  $50,000 
was  made  for  continuing  the  improvement  of  Thames  River,  with  a 
clause  authorizing  its  expenditure  ^^at  any  point  between  Norwich  and 
New  London.'^ 

The  project  was  therefore* extended  to  include  the  above  described 
work,  and,  as  now  adopted,  it  consists  in  making  and  maintaining,  by 
dredging  and  by  a  system  of  training* walls,  a  channel  200  feet  wide  from 
New  London  to  Norwich,  having  16  feet  depth  at  low  water  up  to  Ally  n's 
Point,  about  5  miles  below  Norwich,  and  14  feet  from  Ally  n's  Point  to 
Norwich. 

The  additional  cost  of  this  extension  of  project  was  estimated  atabout 
$40,000,  which  should  be  added  to  the  estimated  amount  required  for 
completion  of  the  previous  project,  making  the  present  estimate  for 
completion  $95,600 ;  tbe  estimated  cost  for  annual  maintenance  should 
also  be  increased  to  $8,000. 

Under  this  project  np  to  July  1, 1888, 170,922  cubic  yards  of  sand  1i ad 
been  dredged  from  the  channel;  the  three  dikes  furthest  down-stream 
had  been  built  and  a  fourth  one  bailt  to  f^boat  three  quarters  its  coa- 
^mplated  length* 
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OPERATIONS  DURING  THE  FISOAL  YEAR  ENDING  JUNE  30,  1SS&. 

Under  a  contract  entered  into  Jnne  12, 1888,  with  the  Hartford  Dredg- 
ing Company,  of  Hartford,  Conn.,  for  dredging  in  the  river  at  the  rate  of 
19  cents  per  cnbic  yard,  the  middle  ground  at  Norwich  was  removed  to 
a  depth  of  9  feet  below  mean  low  water,  with  a  channel  on  the  east  side 
of  250  feet  in  width  made  12  feet  deep. 

Work  nnder  this  contract  was  began  Jnly  16  and  completed  Septem- 
ber 25,  1888 ;  32,835  cubic  yards  of  sand,  stones,  etc.,  were  removed  and 
deposited  behind  the  dikes  in  the  river,  in  accordance  with  the  terms 
of  the  contract ;  2,129  cubic  yards  additional  were  dredged  from  outside 
the  specified  limits  and  were  not  paid  for. 

Under  the  appropriation  of  $50,000  made  by  act  of  Congress  of  August 
11, 1888,  after  due  advertisement  proposals  were  open^  December  IS, 
1888,for  dredging  in  the  river  at  and  below  Allyn's  Point,  and  for  dredg- 
ing in  the  river  above  Allyn's  Point 

A  contract  for  the  first  named  work  was  entered  into  with  Elijah 
Brainard  of  New  York  City,  under  date  of  January  9, 1889,  and  at  the 
rate  of  18.9  cents  per  cubic  yard.  Work  under  this  contract  was  be- 
gun January  9, 1889,  and  completed  June  11,  1889;  84,890  cubic  yards 
of  sand  and  mud  being  removed.  A  channel  200  feet  wi<te  and  16  feet 
deep  at  mean  low  water  was  made  through  the  cross-over  shoal  at  ^^Bart- 
lett's"  about  8  miles  below  Norwich,  and  the  bends  at  the  entrance 
of  this  channel  were  reduced ;  68,991  cubic  yards  were  dredged  at  this 
shoal.  At  Allyu's  Point  the  channel  was  widened  on  the  east  side  by 
from  100  to  200  feet,  principally  so  that  vessels  wishing  to  discharge  at 
the  wharves  should  be  able  to  lie  at  anchor  without  blocking  the  main 
channel ;  the  depth  made  was  16  feet  below  mean  low  water,  and  the 
amount  of  sand  and  mud  taken  out  was  15,899  cubic  yards. 

Acontract  fordredging  above  Allyn's  Point  was  entered  into  February 
4,  1888,  with  the  Hartford  Dredging  Company,  of  Hartford,  Conn.,  at 
the  rate  of  15.7  cents  per  cubic  yard.  Work  under  this  contract  was 
begun  April  23,  and  up  to  the  close  of  the  fiscal  year  33,547  cubic 
yards  had  been  dredged,  making  12  feet  depth  over  the  "Haycocks" 
Shoal  and  over  the  shoal  below  the  Norwich  and  Winchester  Kailroad 
Wharf;  the  contract  is  in  progress. 

Part  of  the  material  was  deposited  behind  dikes  and  part  in  a  blind 
channel  near  the  west  shore. 

An  examination  of  the  Middle  Ground  at  Norwicji,  made  in  April, 
1889,  showed  that  it  had  shoaled  slightly  at  the  upper  end  during 
winter  and  spring,  but  otherwise  had  retained  the  depth  made  last 
year.  The  freshets  of  last  winter  and  spring  were  not  as  high  as 
usual. 

PRESENT    CONDITION  OP  THE  IMPROVEMENT. 

Of  the  five  dikes  provided  for  in  the  project,  the  four  furtherest  down- 
stream have  been  constructed  at  cost,  as  follows : 


Location. 


Hobef^ii,8|  miles  bolowKorwidi 

Trading  Cuw.2i  miles  below  Nonrich 

Lon?  Kook,2  miles  belotv  Norwich    

KoUing  Hills,  4  miles  below  Norwioh 

•PUe^iKlJ. 


Date  of 

comple^Lengtb. 
tion. 


1888 
1882 
1885 
1887 


FeeL 

2,968 

2,370 

2,800 

2,093 


K  umber  of 
tons  of  rip- 
rap (exdo- 
sive  of  re- 
pairs). 


r) 

17.207 
11.945 
18.521 


Cost,  exchh 

siveofsa* 

p«rTiaion. 


$23, 886. 00 
21.113.05 
12,781.15 
18^772.68 
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The  BoIIing-Mill  Dike,  originally  designed  to  be  4,350  feet  long,  is 
now  3,093  feet  long,  with  a  gap  of  390  feet  at  the  <«  Sand  Pier,''  and  ex- 
tends to  about  250  feet  south  of  the  lower  rolling-roill  embankment. 
The  project  contemplated  extending  it  about  600  feet  north  of  the  em- 
bankment ;  since  its  adoption  the  Lower  EollingMill  Company  has 
dredged  a  channel  towards  shore  on  the  north  side  of  the  embankment, 
which  is  now  used  as  a  landing.  It  would  be  necessary  to  leave  an 
opening  for  this  channel,  and  probably  it  will  be  found  expedient  not 
to  extend  the  dike  above  the  embankment.  The  upper  dike,  one-half 
mile  below  Norwich,  designed  to  be  1,050  feet  long,  has  not  been  begun. 
Three  of  the  dikes  have  settled  from  a  foot  to  a  foot  and  a  half  in  places 
and  will  need  repairs* 

The  low- water  depth  in  the  channel  from  New  London  to  AUyn's 
Point  is  not  less  than  16  feet,  with  width  of  200  feet  or  over;  from  Alljn's 
Point  to  Walden's  Island  the  depth  is  14  feet,  and  from  Warden's  Isl- 
and to  Norwich  the  least  depth  is  11  feet ;  above  Walden's  Island  the 
width  is  from  75  to  150  feet 

PROPOSED  OPERATIONS. 

Under  the  contract  in  progress  the  channels  between  Walden's 
Island  and  Norwich  will  be  mi^e  100  feet  wide  and  12  feet  deep ;  the 
channel  at  Walden's  Island  will  be  made  14  feet  deep,  and  the  sharp 
bend  at  Long  Beach,  about  5  miles  below  Norwich,  will  be  reduced. 

With  the  remainder  of  the  present  appropriation  it  is  proposed  to 
repair  the  dikes  as  far  as  immediately  necessary. 

Future  appropriations  will  be  applied  to  completing  the  dikes  and 
to  making  and  maintaining  a  channel  200  feet  wide,  to  be  16  feet  deep 
up  to  AUyn's  Point,  and  thence  to  Norwich  to  be  14  feet  deep,  as  pro- 
vided in  the  project. 

Appropriations  for  the  improvement  of  Thames  Biver  have  been 
made  as  follows: 


ApplioAUon. 


BemoTsl  of  obsti'QCtioDS  placed  daring  war  of  1812 

Sorrey  

Piert  and  dredging 

Do J 

Do 

Dredging  and  rarvey 

Dredgiog 

Do 

Do 

Do 

Do 

Do 

Dredging  and  training'WtllB 

Training-walla 

Do 

Training-walla  and  dredging 

Uepair  of  training-walla  and  dredging 

Total 


Har.  3.1821 
Mar.  2.1H29 
July  4.1836 
Har.  3, 1837 
July  7.1838 
Jane  23, 1866 
Mar.  3, 1867 
Mar.  3, 1871 
June  10, 1872 
Jane  18. 1878 
Mar.  3. 1879 
June  14, 1880 
Mar.  3.1881 
Aug.  2. 1882 
Jalv  5.18X4 
Aag.  5,1886 
Aug.U.  18ii8 


Amonnt. 


$150 
150 
10, 0()0 
20.000 
10,000 
10,000 
72,000 
15,000 
10.000 
10.000 
12,000 
22,500 
30,000 
*35,000 

*  25. 000 
♦22,500 

*  50, 000 


354,300 


♦Appropriated  for  preaentprojeot:  Tbeee with $20,000 from  previous  appropriation  (aoe  Annual 
Bepori  for  1882,  Part  1,  page  003)  make  total  of  $152,500  for  preaent  project 


The  Thamee  River  is  in  the  collection  district  of  New  London.  The  nearest  light- 
honse  is  at  the  mouth  of  the  river,  on  the  west  shore.  Forts  Trnmbnll  and  Qriswold 
overlook  the  month  of  the  river  from  either  shore. 

BNa  89 42 


658        REPORT   OP  THE   CmEP  OP  ENGINEERS^  U,  S.  ARHT. 

Menejf  atatemmt 

Jnly  1, 1888,  amount  available |1,350.BO 

Amoant  appropriated  by  act  of  Angnst  11,  1888 • 50,000.00 

51,350.89 
Jaly  1,  1889,  amoant  expended  doriog  fisoal  year,  exclusiTe  of 

liabilities  ontstanding  July  1,  1888 $20,768.64 

July  1,  1889,  outstaDding  liabilities 2,611.13 

July  1,  1889,  amount  covered  by  existing  contracts 7, 850. 00 

31,229.77 

July  1, 1889,  balance  available 20,12L12 

{ Amount  (estimated)  required  for  completion  of  existing  project 95, 600. 00 
Amount  tnat  can  be  profitably  expended  in  fiscal  vear  ending  June  30, 1891    d5, 600. 00 
Submitted  in  compliance  witb  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


Ah§tract  ofpropo$aUfor  dredging  in  Thame$  River  above  Attyn^i  Point,  ConneeHcui,  openei 
Deoember  13, 1888,  by  Col  D,  C.  HomeUm,  Corpe  of  Engineer: 


Ko. 


1 
•2 

3 

4 


Namo  and  address  of  bidder. 


El^ah  Brainard,  Kew  York  City 

Hartfofd  Dredging  Company.  Hartford,  Conn 

John  H.  FeDner.  Jersey  Cltv,  N.J 

Morris  8l  Cnmmlngs  Dredgmg  Company,  New  York  City 


Rate  per 

enbioyard 

(80.000 

oabio 

yards). 


21 

15.7 

18 


AmoitBl 
of  bid. 


tie. 

14. 

la 


*  Lowest  bid ;  entered  into  oontrapt  Febroary  4, 1888 ;  in  progress. 
KOTB. — Amoant  available  for  contract  work,  $22,000. 


Abetract  of  proposals  for  dredging  in  Thames  Biver  below  AUyn^s  Point,  Conneetieut,  opened 
December  13>  lti88,  by  ColD.  C.  Houston,  Corps  of  Engineers. 


No. 


•1 

s 

3 

4 


Name  and  address  of  bidder. 


Eiyah  Brainard,  New  York  City 

P.  Banford  Ross.  Jersey  City.  >(.  J 

Hartford  Dredging  Company.  Hartford,  Conn 

Morris  &  Cammings  Dredging  Company,  New  York  City 


Bate  per 

eabio  yard 

(SO.WO 

oabio 

yards). 


(ktUs, 
18.9 
25 
23 
27 


of  Md. 


$18. 1» 
20.  Ml 
I8.4t0 


*  Lowest  bid ;  entered  into  contract  Janoary  3, 1888 ;  contract  completed  Jane  11, 1888. 
Not*.— Amoant  available  for  contract  work,  $32,000. 

COMMERCIAL  STATISTICS  FOR  THE  CALANDRft  YEAR  1888. 


From  the  best  obtainable  estimates  the  amoant  of  freight  received  in  this  river  is 
about  255,000  tons,  valued  at  |2,.350,000.  By  far  the  larger  part  of  this  is  coal,  iha 
rest  is  iron,  building  materials,  dye-woods,  and  general  merchandise. 

It  is  carried  in  vessels  drawing  from  4^  to  16  feet  of  water. 
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D  a. 

IMPROVEMENT  OF  NEW  LONDON  HARBOR,  CONNECTICUT. 

New  London  Harbor  is  that  part  of  the  Thames  Eiver  which  lies  in 
front  of  the  city  of  New  London,  extending  from  Wintbrop's  Point  to 
Long  Island  Soand,  a  distance  of  about  3  miles.  It  has  good  anchorage 
ground  and  a  channel  from  30  to  50  feet  deep  and  a  quarter  of  a  mile 
wide,  extending  up  to  Winthrop's  Point.  It  is  one  of  the  best  harbors 
on  the  Atlantic  coast. 

PROJECT  FOR  mPROTEHENT. 

In  the  Annual  Beport  for  1878  upon  the  improvement  of  Thames 
Biver  (see  Annual  Beport  of  the  Chief  of  Engineers  for  1878,  Part  1, 
page  397),  shortly  after  the  completion  of  the  New  London  Northern 
Kailroad  Wharf,  a  petition  of  certain  citizens  of  New  London  and  Nor- 
wich was  presented,  asking  that  the  United  States  undertake  the  re- 
moval of  a  shoal  east  of  that  wharf.  The  desired  work  was  estimated 
to  cost  $6,800,  and  it  was  recommended  that  it  be  included  in  the  gen- 
eral project  for  the  improvement  of  the  Thames  Biver.  The  estimate 
was  as  follows : 

To  remoYe  the  shoal  and  bowlders  to  a  depth  of  16  feet  at  mean  low  water  wiU 

leqaire  the  excavation  of  VJb  cnbic  yards  of  bowlders,  at  $5  per  yard |625 

37,000  cnbic  yards  of  gravel  and  mnd,  at  15  cents  per  cubic  yard 5, 560 

Add  for  contingencies G25 

Total 6,800 

This  shoal  extended  from  the  shore  out  about  as  far  as  the  end  of  the 
wharf.  The  part  whose  removal  was  contemplated  was  that  part  lying 
south  of  a  line  running  east  from  a  point  on  the  railroad  wharf  500  feet 
from  its  outer  end. 

The  river.and  harbor  act  approved  June  14, 1880,  appropriated  "  for 
the  improvement  of  the  Thames  Biver,  of  which  sum  $2,500  shall  be 
expended  in  the  removal  of  rocks  and  sand  from  New  London  Harbor, 
$25,000." 

In  1881  and  subsequently  appropriations' were  made  for  improving 
New  London  Harbor. 

The  first  work  under  this  project,  so  inaugurated,  was  done  in  1880. 
It  was  found  that  the  presence  of  bowlders  made  the  dredging  much 
more  expensive  than  had  been  counted  on,  and  in  the  Annual  Report  for 
1881  (see  Annual  Beport  of  the  Chief  of  Engineers  for  1881,  Part  1,  page 
586)  a  new  estimate  was  submitted,  placing  the  cost  from  the  beginning 
at  $24,000. 

In  1882  the  project  was  modified  so  that  the  area  to  be  dredged  should 
be  that  part  of  the  shoal  lying  southwest  of  a  line  running  a^ut  south- 
east from  a  point  on  the  wharf  600  feet  from  its  outer  end ;  the  object 
of  this  modification  was  to  avoid  as  far  as  possible  the  large  bowlders 
that  were  found  near  the  crest  of  the  shoal,  and  to  keep  the  cost  of  the 
work  within  the  last  estimate,  while  affording  no  less  accommodation 
to  vessels  using  the  wharf.  The  depth  over  this  part  of  the  shoal  was 
from  5  to  15  feet  at  mean  low  water. 

Nineteen  thousand  eight  hundred  dollars  have  been  appropriated  for 
this  work ;  22,902  cubic  yards  of  sand  and  stones  and  564  cubic  yards 
of  bowlders  have  been  removed. 
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GThe  proportion  of  bowlders  to  mad  and  gravel  in  the  original  esti- 
mate was  about  1  to  300  f  tlie  proportion  actnally  fonnd  has  been  about 
1  to  41.  The  actaal  cost  of  dredging  mnd  and  gravel  has  averaged  54} 
cents  per  cnbic  yard,  and  of  removing  bowlders  $8.51  per  cubic  yard. 
The  bowlders  have  ranged  in  size  from  one-fonrth  cubic  yard  to  5  cubic 
yards,  many  of  them  having  to  be  blasted. 

OPERATIONS  DURING  THE  FISCAL  TEAR  ENDING  JUNE  30,  1889. 

No  work  was  done,  the  project  being  substantially  completed. 
Appropriations  for  improving  New  London  Harbor  have  been  made 
as  follows,  viz : 


AppUoatltii. 


Drediriiig  shoAl  east  of  railroad  wharf . 

Do 

Do , 


Total 


Jnno  14,1880 
Mareh  8^1881 
Aug.  8, 1883 
July  8,1884 
Aug.    6, 1888 


•8J.W 
2.W 


■ 


19.810 


*  Part  of  appropiiatloo  for  Thames  Btror  improreoMiil 

New  London,  the  port  of  entry  f ^r  the  colleotion  diatriot  of  New  London,  is  tit- 
nated  on  the  weet  bank  of  the  Thames  River,  about  2^  miles  from  Long  Island  Sound. 
The  harbor  is  the  month  of  the  Thames  Rirer. 

New  London  light-hoase  is  located  at  the  entrance  to  the  harbor,  ontbe  westsbon. 
Forts  Tmmbnll  and  Griswold  command  the  harbor  firom  either  side. 

Money  statement. 

July  1,  1888,  amount  aTailable |20LS9 

July  1,  1889,  balance  available aOt» 


D3. 

IMPROVEMENT  OF  THE  CONNECTICUT  RIVER,  MASSACHUSETTS  AND 

CONNECTICUT. 

This  river  rises  in  the  northern  part  of  New  Hampshire,  flows  in  s 
general  southerly  course  between  the  States  of  Kew  Hampshire  and 
Vermont,  crosses  the  States  of  Massachusetts  and  Gonnecticat,  and 
empties  into  Loug  Island  Sound  at  Saybrook  Point,  Conneoticnt.  It  is 
divided  naturally  into  two  parts,  Hartford,  Gonn.,  at  the  head  of  nav- 
igation, being  the  point  of  division,  and  appropriations  by  Oongress 
have  generally  specified  in  which  part  the  money  appropriated  was  to 
be  expended. 

I'he  divisions  are  as  follows : 

1.  Above  Hartford^  Conneetiout. — Embracing  a  length  of  about  66 
miles,  from  Hartford,  Conn.,  to  Miller's  Falls,  Mass. 

2.  below  Hartford^  Connecticut. — Embracing  a  length  of  abont  50 
miles  from  Hartford  to  Long  Island  Sound. 

By  the  river  and  harbor  act  of  1882  an  examination  or  survey  of  the 
Connecticut  River  from  Bellows  Falls,  Vt,  to  Pittsburgh,  N.  H-,  was 
authorized.    Bellows  Falls  is  about  105  miles  above  Hartford|  and  Pitl»' 
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burgh  is  180  miles  above  Bellows  FaUs.  A  preliminary  examinatidn 
was  made,  the  report  on  whichf  printed  in  the  Annnal  Report  of  the 
Chief  of  Engineers  for  1884,  Part  1,  page  659,  recommended  no  survey 
and  propos^  no  plan  of  improtrement. 

(1)  ABOVE  HABTFOBDy  {dOKllBOTlCIUl?. 

MiUer^s  Falls,  Mass.,  is  at  the  head  of  possible  navigation  of  the  Oon- 
necticnt  Biver.  From  this  point  down  to  Holyoke,  l£us.,  a  distance  of 
about  32  miles,  the  liver  is  susceptible  of  improvement,  but  it  can  not 
be  used  by  vessels  now  on  account  of  a  dam  and  falls  at  Holyoke,  which 
entirely  obstruct  navigation.  The  lockage  required  to  lift  boats  from 
the  lower  to  the  upper  levels  at  Holyoke  is  about  60  feet.  From  Hol- 
yoke, Mass.,  to  Enfield  Falls,  Conn.,  a  distance  of  18  miles,  there  is  a 
fair  channel,  4  to  5  feet  deep  at  low  water,  which  could  be  made  8  feet 
deep.  Enfield  Falls,  or  Bapids,  cover  a  stretch  of  river  about  5  miles 
long,  having  a  fall  of  about  32  feet  at  low  water.  The  bed  is  rocky  and 
very  uneven,  and  the  slope  is  not  uniform,  but  consists  of  a  succession 
of  long,  shallow  reaches  separated  by  rapids. 

From  the  foot  of  Enfield  Falls  to  Hartford,  a  distance  of  11  miles,  the 
river  has  a  broad,  sandy  bed  with  a  depth  of  2  to  5  feet  at  low  water. 
Under  a  charter  from  the  State  of  Gonnecticut,  granted  in  May,  1824, 
the  Gonnecticut  Biver  Company  has  constructed  a  canal,  with  locks, 
around  Enfield  Falls.  The  locks  are  80  feet  long,  18  feet  wide,  and  4^ 
feet  deep.  The  canal  is  chiefly  used  for  water-power;  the  company  col- 
lects toll  from  vessels  using  it. 

Following  is  a  list  of  places  in  this  part  of  the  river  where  work  has 
been  done  by  the  United  States,  with  distances  above  the  wagon  bridge 
at  Hartford : 

Barbel's  Landing 4 

Farmhigton  Riyer 5 

Strongs  Island 6^ 

Boantio  River 7J 

PBOJEOTS  FOB  IMPBOVEMENT. 

No  general  project  for  the  improvement  of  this  part  of  river  is  on 
record  as  approved  and  adopted.  All  the  work  done  has  been  under 
special  projects  for  expenditure  of  the  several  appropriations.  It  con- 
sists of  dredging  at  Barber's  Landing  in  1873,  and  construction  of  dikes, 
or  wing-dams,  at  Scantic  Biver,  Strong's  Island,  and  Farmington  Biver 
in  1871,  at  Farmington  Biver  and  Barber's  Landing  in  1878,  and  again 
in  1880  and  1881. 

Plans  and  estimates  for  a  larger  canal  around  Enfield  Falls  were 
submitted  in  1878,  and  modified  in  1880.  (See  Annual  Beport  of  the 
Ohief  of  Engineers  for  1881,  Part  1,  p.  566.)  They  proposed  a  canal  on 
the  east  bank  of  the  river,  extending  from  above  Enfield  Falls  down  to 
the  mouth  of  the  Hockanum  Biver,  opposite  and  just  below  Hartford, 
as  the  best  means  of  gaining  an  available  depth  of  8  feet  from  Hart- 
ford to  and  around  the  falls. 

The  canal  levels  were  to  be  10  feet  deep  at  low  water,  and  120  feet 
wide  at  the  water-line ;  the  locks  200  feet  long,  55  feet  wide,  with  8  feet 
depth  over  the  mitersills  at  low  water.  The  cost  of  the  work  was 
estimated  at  $1,332,805.  It  was  considered  not  advisable  to  begin 
construction  with  a  less  sum  than  $450,000. 
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No  work  was  done.  -  The  available  money  is  insafficient  to  begin  any 
general  improvement  in  this  fMtrt  of  Ihe  river. 

PRESENT  CONDITION  OF  IMPROVEMENT. 

• 

The  wing-dams  are  all  in  fair  condition ;  they  are  as  follows: 
One  at  Scantic  Kiver,  one  at  Strong's  Island,  one  at  the  month  of 
Farmington  Kiver,  two  nearly  opposite  the  month  of  Farmington 
River,  and  two  on  the  east  bank,  opposite  Barber's  Landing* 

The  available  channel  depth  from  H^artford  to  Scantic  Biver  isaboat 
2  feet  at  ordinary  summer  stage  of  water;  this  part  of  the  river  is  navi- 
gable for  freighting  only  when  in  freshet  No  work  has  been  done 
above  Scantic  River ;  the  depth  from  thera  np  to  the  foot  of  Enfield 
Falls  is  greater  than  from  there  down  to  Hartford. 

PROPOSED  OPERATIONS. 

No  work  in  the  river  above  Hartford  is  contemplated  daring  the  en- 
suing year.  Should  any  ii\jary  to  the  wing-dams  oocnr,  the  money 
available  will  be  sufOicient  for  repairs. 

Appropriations  for  improving  the  Oonnecticut  Biver  above  Hartford 
have  been  made  as  follows,  viz : 


AppUoatioii. 


Duds  at  SoaoUo  Riyer,  Strons's  Ial«nd,  Fanninfftoo  Biver,  and  Bar- 1 
)r'8  Landing;  repairs  of  dams;  dredging  at  Barber^  Landing ;  sorveya.  j 


Total. 


July  11,1870 
Haroh  1.1871 
Jane  16, 1872 
March  8,1873 
Jane  14,1880 


mm 


Qf  these  amounts,  the  following  balance  is  yet  unexpended : 
From  appropriation  of  June  14,  1880,  for  ^*  improving  Gonnecticat 
Biver  between  Hartford  and  Holyoke,''  $9,133.20. 

Money  statemeiU. 

Jnly  1,  1888,  amount  available 99,133.S0 

July  1,  1889,  balance  available 9,133.90 


COMMKBCIAL  STATISTICS  FOR  THC  CALENDAR  TSAR  1P8B. 

BeoHpU  bff  water. 
Artiolea. 


Coal 

Paper  and  paper  stock 


Total. 


Vecsels  employed  In  this  traffic. 


S  Bteam-tiige. 
4Moirt 


In  its  present  condition  this  part  of  the  river  is  navigable  only  during  freshets. 
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(2)  BELOW  HARTFORD,  OONNBOTICUT. 

The  OounecticDt  River  below  Hartford  is  a  large  stream,  for  the  first 
21  miles  flowiug  in  a  winding  coarse,  mostly  throagh  alluvial  meadows, 
which  are  overflowed  at  high  water,  and  which  consist  of  a  light,  sandy 
soil,  easily  undermined.  For  the  remaining  29  miles  to  Long  Island 
Sonnd,  at  Saybrook  Point,  the  course  is  straighter,  the  banks  more  per- 
manent and  generally  harder. 

A  gauge  has  been  established  at  Hartford,  whose  zero  is  the  lowest 
stage  that  the  water  is  known  to  have  reached  from  natural  causes ; 
closing  the  gates  at  the  Holyoke  Dam  in  time  of  drought  has  caused  the 
water  to  fall  lower.  The  usual  low- water  stage  of  the  river  in  summer 
is  about  1  foot  on  this  gauge ;  spring  freshets  ordinarily  Hse  to  20  feet ; 
the  highest  recorded  stage  of  water  is  29  feet. 

The  average  tide  at  oaybrook  is  3^  feet ;  at  Hartford  it  is  about  I 
foot,  though  when  the  water  stands  above  5  feet  on  the  Hartford  gauge 
the  tide  there  is  not  perceptible.  The  slope  of  the  river  from  Hartford 
to  Saybrook  averages  .0458  foot  per  mile.  The  bed  of  the  river,  through 
the  alluvial  meadows  within  10  miles  of  Hartford,  is  constantly  chang- 
ing, from  the  undermining  of  the  banks.  It  is  said  that  in  places  it  has 
changed  itA  position  a  half  mile.  The  bars  in  this  part  of  the  river,  after 
being  dredged,  form  again  during  freshets  and  ice-jams  so  that  some  of 
them  require  dredging  annually ;  others  less  frequently.  This  part  of 
the  river  was  work^  upon  by  corporations  and  private  parties  at  various 
times  between  1800  and  1870.  Several  small  stone  piers,  to  deepen  the 
channel  at  shoal  places,  were  built  in  this  way.  Some  of  these  are 
covered  by  new  banks,  the  channel  has  shifted  to  the  opposite  side  of 
others,  and  others  still  have  been  dredged  out,  because  they  had  come 
to  be  obstructions.  The  depth  sought  by  these  works  was  6  feet  at  low 
water. 

The  following  list  gives  the  names  of  the  several  places  on  the  river 
below  Hartford  where  work  has  been  done  by  the  United  States,  with 
their  distances  by  coarse  of  channel  below  the  Hartford  wagon  bridge: 


Looality. 


HMtford  Bar 

CUy  Banks  i  ar 

Pratt's  Ferry,  or  Kaatmo  Bar 

Press  Bam  Bar 

Glastonbnry  Bi 

DiTidend  Bar 


Locality. 


Pistol  Point  Bar 

ICoose  Island  Bar 

Had  dam  Island  Bar 

Chester  Rook 

Calres  Island  Bar 

Saybrook  Bar  (at  month) 


Miles. 


16 
30| 
30 
38 

60 


PBOJEOTS   FOB   IMPBOVEMENT. 

By  act  of  July  4, 1836,  Congress  appropriated  $20,000  <<for  improv- 
ing the  harbor  at  Saybrook,  by  removing  the  bar  at  the  mouth  of  the 
Connecticut  Biver."  Under  this  appropriation  a  survey  was  made  by 
Capt.  W.  H.  Swifty  U.  S*  Engineer  Corps.  In  his  report  on  this  survey, 
dated  January  3 J ,  1837,  and  printed  in  House  Ex.  Doc.  l^o.  252,  Twenty- 
fifth  Congress,  Captain  Swift  submitted  a  project  for  deepening  the 
west  channel  over  Saybrook  Bar,  dredging  a  cut  500  feet  wide  and  12 
feet  deep  at  mean  low  water,  at  an  estimated  cost  of  954,380.50;  the 
estimated  cost  per  cubic  yard  for  dredging  and  dumping  was  25  cents. 
The  available  depth  over  the  bar  before  dredging  was  7  feet  at  mean 
low  water.  Captain  Swift's  project  was  approved,  and  work  was  begun 
m  May,  1838,  under  contract  with  Randall,  Haskell  &  Holmes,  at  the 
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rate  of  62^  cents  per  cabio  yard,  measured  in  scows ;  dredging  was 
continued  until  the  fall  of  1840,  when  the  appropriation  was  exhausted; 
26,984  cubic  yards  of  sand  and  stones  bad  been  removed,  making  a 
channel  1,500  feet  long,  50  feet  wide,  and  from  11  to  12  feet  deep.  This 
channel  was  nearly  destroyed  by  storms  and  freshets  in  the  following 
winter  and  spring.  March  1, 1843,  $3,471.57  was  appropriated  to  pay 
a  balance  due  the  contractors. 

No  further  work  was  done  upon  the  river  until  1867.  By  act  of  Oon* 
gress,  approved  March  2, 1867,  a  survey  of  the  river  was  ordered,  which 
was  made  in  the  following  season,  and  which  embraced  all  the  principal 
bars  and  obstructions  between  Hartford  and  £x)ng  Island  Sound.  With 
the  report  on  this  survey,  dated  January  11, 1868,  and  printed  on  page 
754  et  seq.y  of  the  Annual  Report  of  the  Chief  of  Engineers  for  18^ 
was  presented  a  project  for  improving  this  part  of  the  river;  it  pro- 
posed dredging  at  Hartford,  Clay  Banks,  Pratt^s  Perry,  Glastonbury, 
and  FisUA  Point,  to  make  channels  8  feet  deep  at  low  water  and  100 
feet  wide,  dredging  at  Saybrook  Bar  to  make  a  channel  8^  feet  deep 
and  200  feet  wide,  piling  for  shore  protection  at  Hartford  and  Wethers- 
field,  and  the  removal  of  Chester  Rock,  at  a  total  estimated  cost  of 
$70,000 ;  an  estimate  of  $10,000  for  annual  maintenance  was  submitted. 
AH  the  dredging  done  up  to  1880  was,  in  accordance  with  this  project, 
extended  to  make  9  to  9^  feet  depth,  instead  of  8  feet,  and  also  to  in- 
clude Press  Barn,  Dividend,  and  Mouse  Island  bars :  the  piling  at 
Hartford  was  built  in  1871,  and  the  removal  of  Chesty  Kock  was  begun 
in  the  same  year,  but  abandoned  by  the  contractor  soon  after  beginning. 

January  22, 1873,  a  project  for  building  three  jetties  at  Saybrook  and 
for  dredging  was  approved  by  the  Secretary  of  War ;  the  jetties  were 
to  be  of  a  double  row  ot  piles  20  feet  apart,  filled  with  stone  to  a  height 
of  8  feet  above  low  water ;  the  dredging  was  to  be  9  feet  deep  and 
400  feet  wide.    The  estimated  cost  was : 

Dredging $17,650 

Jettieg... 318,760 

Total 336,610 

Before  work  on  the  jetties  was  begun  the  plan  of  construction  was 
modified  to  one  for  building  them  of  riprap  stone,  triangular  cross-sec- 
tion, rising  to  level  of  highest  water,  {.  0.,  about  5  feet  above  mean  low 
water,  this  plan  being  much  more  economical  than  the  previous  one. 

The  jetties  were  begun  in  1873,  and  two  of  them  were  completed  in 
1881.  The  third  has  not  been  built,  and  may  not  be  needed;  the  west 
jetty  has  since  been  extended,  and  both  have  been  repaired  and 
strengthened. 

In  1880  a  project  was  adopted  for  permanent  works  of  improvement 
at  six  of  the  worst  bars  (see  Annual  Report  of  the  Ohief  of  Engineers 
for  1880,  Part  I,  page  396  et  seq.). 

This  project  provided  for  riprap  wing  doors,  mattress  shore  protec- 
tion, and  rectification  of  the  banks  at  the  following  places,  viz : 


Locality. 


Hartford  Bar ... 

Clay  Banks  Bar 

Pratt's  Ferry  or  Nanboo  Bar. 
PreaaBam  Bar 


$88,  Mi 

60,Ufl 
64.786 
41.140 


1 


Glaatonbniy  Bar 
DiridradBar.... 

Total 


$U4.t2S 
7,Ut 


881^487 
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With  dredging,  to  make  and  maintain  a  permanent  channeL  The 
project  did  noC  provide  ior  extension  and  repair  of  the  Say  brook  jetties, 
nor  did  the  estimate  include  any  amount  for  annaal  dredging  to  main- 
tain channels,  nor  for  dredging  between  the  jetties  at  Saybrook.  nor 
for  9my  work  whatever  at  Pistol  Point,  Moose  Island,  Haddam  Island, 
and  Calves  Island  bais,  where  dredging  has  since  been  required ;  all  of 
tbese  have  consumed  a  large  part  of  the  appropriations  made  since. 

Under  this  project,  extended  as  above  up  to  Uie  close  of  the  last 
ifiscal  year,  a  training- wall  of  riprap,  3,689  feet  long,  had  been  built  at 
IHartford  Bar  (instead  of  the  proposed  wing  dam),  and  a  riprap  wing- 
dam  5,300  feet  long  had  been  built  at  Glastonbury  Bar,  both  to  the 
height  of  3  feet  alK>ve  low  water;  part  of  the  Hartford  training- wall 
was  subsequently  built  to  4  feet  above  low  water:  the  west  jetty  at 
Saybrook  had  been  extended  to  the  16-foot  curve,  the  east  jetty  to  the 
12-foot  curve,  and  a  channel  120  feet  wide  and  12  feet  deep  at  mean  low 
water  had  been  dredged  between  them,  besides  maintaining  the  re- 
*  quired  depth  in  the  upper  half  of  this  part  of  the  river  by  annual  dredg- 
:  ing  at  a  cost  of  from  #5,000  to  $10,000  each  year. 

In  1887  it  had  become  evident  that  the  proposed  plan  of  permanent 
improvement  would  not  materially  reduce  the  amount  of  dredging  an- 
]nually  required,  and  that  no  effectual  substitute  could  be  recommended 
which  would  not  be  very  expensive ;  and  in  December,  1887,  a  new  project 
^wa8  adopted,  under  which  future  operations  were  to  be  confined  to  com- 
ipleting  the  jetties  at  the  mouth  of  the  river  to  a  height  of  5  feet  above 
.high  water,  with  a  top  width  of  6  feet,  widening  the  channel  between 
:the  jetties  to  400  feet  width  with  a  depth  of  12  feet  at  mean  low  water, 
:and  annual  dredging  to  maintain  the  channel  from  Hartford  to  Long 
Island  Sound  at  an  estimated  cost,  as  follows : 


oompletiDg Jetties ^^^  |60,000 

For  dredging  between  Jetties ,,,.    20,000 


80,000 


For  average  annual  maintenance  of  channel  from  Hartford  to  Long 
Island  Sound  $10,000. 

The  reasons  for  this  change  of  project  are  fhUy  given  in  a  letter 
printed  in  the  annual  report  of  the  Ohief  of  Engineers  for  1888,  Part  I, 
;  pages  636-538. 

OPEBATIONS  BUBINO  THB  FISOAL  YEAR  ENBING  JUNE  30,  1889. 

^At  the  close  of  the  last  fiscal  year  dredging  was  in  progress  under  an 

•  open  market  transaction  with  Mr.  0.  0.  6o<^rich,  of  Hartford,  Conn., 

the  rate  of  payment  being  10  cents  per  cubic  yard  of  material  dredged 

'from  the  river,  and  for  work  between  the  jetties  at  the  mouth  of  the 

river  a  rate  per  day  equal  to  the  average  per  diem  earning  in  the  river. 

Under  this  transaction  15,130  cubic  yards  had  been  dredged  from  bars 

':  in  the  river  up  to  July  1, 1888,  making  depths  of  9  feet  at  low  water. 

Work  was  continued  until  December  8, 1888,  and  channels  of  the  re- 

squired  depth  were  made  through  all  the  shoals  in  the  river,  and  the 

^channel  between  the  jetties  at  Uie  river's  mouth  was  widened  to  130 

Ifeet,  with  depth  of  12  feet  at  low  tide. 

The  following  table  shows  the  amount  of  work  done  under  this  ar- 
rangement, bo&  before  and  after  July  1, 1888. 
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Hartford  Bar 

Clay  Banka  Bar 

PreM  Barn  Bar  and  Crow  Point 

Qlantonbary  Bar 

Dividend  Bar  

PiHtdl  Point  Bar 

Sajbrook  Bar 


Total 


Before  July 
1,1888. 


Ou.jfard». 
10,095 
3,310 


835 


Since  Jnly 
1, 1888.* 


16,  Ud 


(Xi.  yonb. 

is,a«o 

6,404 
6^934 
8,144 
7,306 
6.3« 
S8.7»i 


78,  TO 


*  50|  dayA  worked. 

By  act  of  Congress  of  August  11,  1888,  $10,000  was  appropriated  for 
continuiug  the  improvement  of  the  river ;  the  amount  estimated  for  an- 
nual maintenance  of  depth. 

The  advantageous  rates  of  the  previous  year's  open  market  transac- 
tion  could  not  be  renewed  in  1889,  and  as  it  was  impracticable  to  specify 
with  any  accuracy  .and  in  advance  what  work  would  be  required,  pro 
posals  were  advertised  for  and  opened  March  13, 1889,  for  hire  of  dredg- 
ing plant  by  the  hour,  and  a  contract  dated  April  23, 1889,  was  enteretl 
into  with  J.  TI.  Fenner,  of  Jersey  City,  N.  J.,  to  furnish  the  required 
plant  ac  the  rate  of  $8.45  per  working  hour.  Under  this  contract  work 
was  begun  May  20,  and  up  to  the  close  of  the  fiscal  year  the  plant  had 
worked  372^  hours,  dredging  22,233  cubic  yards,  as  follows: 

Cubic  yaids* 

From  Hartford  Bar 13,»fl 

From  GlastODbary  Bar 4,li^ 

From  Dividend  Bar 4,1^ 

The  total  amount  dredged  from  the  river,  including  Saybrook  Bar, 
during  the  past  fiscal  year,  is  98,511  cubic  yards. 

PRESENT  CONDITION  OP  IMPROVEMENT. 

At  the  close  of  the  fiscal  year  dredging  was  in  progress  upon  the 
shoals  which  had  formed  during  the  winter  and  spring.  These  shoals 
were  in  rather  worse  than  an  average  condition,  due  to  the  long  and 
unusual  freshets  of  the  late  fall  and  winter;  the  spring  freshets  of  1889 
were  not  as  high  as  ordinary.  Under  the  contract  now  in  force  the 
depth  of  9  feet  has  been  partly  restored  on  the  bars  at  Hartford,  Glas- 
tonbury, and  Dividend. 

The  channel  between  the  Saybrook  jetties  is  as  left  last  fall,  12  feet 
deep  and  130  feet  wide. 

The  Hartford  Dike  is  in  good  condition ;  the  Glastonbury  Dike,  bailt 
on  a  convex  bank,  is  now  nearly  covered  by  the  advance  of  the  bank. 

Both  jetties  at  Saybrook  are  in  fair  condition.  They  should  be  bailt 
up  to  the  dimensions  provided  for  in  the  project  to  make  them  permanent. 

The  length  of  the  dikes  and  jetties  is  as  follows: 

Feet. 

Hartford  Dike 3,9g 

Glastonbury  Dike 5,300 

Saybrook : 

.  Westjetty 8,5?? 

East  jetty *i,316 

PROPOSED  OPERATIONS. 

With  the  funds  available,  the  9-foot  depth  on  the  bars  between  Hart- 
ford and  Long  Island  Sound  will  be  restored. 
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The  object  of  first  importance  will  always  be  the  annaal  maintenance 
of  this  9-tbot  depth  ;  so  much  of  fntnre  appropriations  as  is  not  needed 
for  this  pnrpose  shonld  be  applied  to  enlarging  the  Saybrook  jetties  and 
to  widening  the  channel  between  them,  as  provided  in  the  project. 

About  $3,700  was  expended  on  the  channel  at  Saybrook  last  year. 

The  appropriation  of  Augnst  11, 1888.  being  applied  to  annnal  main- 
tenance of  channels,  does  not  reduce  tne  amount  of  estimate  for  com- 
pletion. 

Appropriations  for  the  improvement  of  the  Connecticut  Biver  below 
Hartford  have  been  made  as  follows : 


AppliGatk». 


Dredging  At  Saybrook  Bar , 

Dredging  at  ^ybroolc  Bar  (the  unexpended  balanoe  of  1B36  was  re- 
appropriated). 
Baliuioe  doe  eont 
Snrvei 


eontraotofs  under  prerions  appropriatkma. 


irvey 

Dredgmg  at  Pratt's  Ferry,  Pistol  Point ,  House  Island ;  piling  at  Hart- 

Dredging  at  Hartford,  Clay  Banks,  PierL  Pier  J,  Pratt's  Ferry,  Glas- 
tonbury, Pistol  Point,  and  Chester  Bock. 

Di  edging  at  Pratt's  Perry  snd  Pistol  Point ;  Saybrook  Jetty 

Dredging  at  Hartford,  Pratt's  Ferry.  Glsstooburv ;  Saybrook  jetty 

Dredging  at  Hartford.  Pratt's  Ferry.  Saybrook ;  Saybrook  letUes 

Dredging  at  Hartford.  PraU's  Ferry,  OIastonbn<  y;  Saybrook  Jetties 

Dredging  at  Hartford,  PraU's  Ferry,  Glastonbury;  Saybrook  Jetties; 
Salmon  Biver,  dredging. 

Compensation  for  previous  dredging 

Saybrook  Jetttoe ;  survey  from  Hatiford  to  Booky  HiU 


Dredging  at  Hartford,  Press  Bam,  Glastonbury. 

Dredging  at  Havtfotd  and  Glastonbury:  Saybrook  Jetties 

Dredging  at  Hartford.  Pratt's  Ferry,  Glastonbury ;  Glastonbury  wing- 
dam  aud  Saybrook  Jetties. 

I>*^ff^g  •(  Hartford.  Clay  Banks,  Pratt's  Ferry,  Press  Bam,  Glaston- 
bury, Dividend,  Pistol  Point,  and  Salmon  Biver;  Hartfi»rd  Dike.  * 

Dredging  at  Hartford.  Clay  Banks,  Pratt's  Ferry,  Press  Bam,  Glaston- 
bury, Dividend,  Pistol  Point,  Mouse  Island,  ana  between  Saybrook  Jet- 
tlea;  extending  west  Jatty  at  Saybrook. 

Dredging  at  HM^ord,  day  Banks,  Naubao,  Press  Bam,  Glastonbury, 
Divided,  Pistol  Point,  and  Haddam  Island ;  repair  of  Hartford  Dike 
and  Saybrook  Jetties. 

Oompensatton  for  previous  dredging 

Annual  dredging,  in  progress 


Total. 


July  4,1836 
Mar.  8, 1839 

Mar.  1,  1843 
Mar.  2, 1867 
July  11, 1870 

Mar.    3,1871 

June  10,1872 
Mar.  a.  1^78 
June  23, 1874 
Mar.  3.  J875 
Aug.  14. 1876 

^1878 

June  18, 1878 
Mar.  8.1879 
June  14, 1880 
Mar.  8. 1881 

Aug.  2, 1^82 

July  5,  1884 


Aug.  5,  1886 


Mar.  8.1885 
Aug.  11, 1888 


Amount. 


$20,000.00 


8,471.57 

8,995.22 

20,000.00 

85,000.00 

40,00*.  00 
20,000.00 
20,000.00 
20,000.00 
20,000.00 

4.208.00 
80,000.00 
10,000.00 

iaooo.oo 

80.000.00 
46,000.00 
35,000.00 

26,250.00 


4,745.48 
10,000.00 


407,665.22 


The  Connectioat  River  is  in  the  collection  district  of  Hartford.  By  coarse  of  river 
the  distance  from  Holyoke,  Mass.,  to  Hartford,  Coon.,  is  about  34  miles,  and  from 
Hartford  to  Long  Island  Soond,  about  50  miles.  There  is  a  light-honse  on  Saybrook 
Point,  on  the  west  shore  of  the  river,  at  its  month,  and  another  at  the  end  of  the  west 
Jettj,  besides  which  there  are  three  small  beacon  lights  in  the  lower  part  of  the  river 
which  are  maintained  by  the  United  States. 

Fort  Tmmbnll,  New  London  Harbor,  Connecticut,  about  16  miles  east  from  Say- 
brook Point,  is  the  nearest  work  of  defense. 


Money  statemeiU. 

July  1,  1888,  amount  available $3,744.37 

Amount  appropriated  by  act  of  August  11, 1888 10,000.00 

13, 744. 37 

July  1, 1880,  amount  expended  during  fiscal  year,  exclusive  of 

Uabilities  outstanding  July  1,  1888 $4,154.52 

July  1, 1889, outstanding  liabilities 2,336.17* 

July  1,  1889,  amount  covered  by  existing  contracts 3, 000. 00 

9,488.69 

July  1,  1889,  balance  available 4,255.68 
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:  f  Amoant  (estimated)  required  for  completion  of  exiating  project 9*^,  000. 00 

1  Amount  (estimated)  required  for  annual  maintenance  of  ohannel 10, 000. 00 
Amount  that  can  be  pmn  tably  expended  in  fisoalyear  ending  June  30^  18dl    90^  000. 00 
Submitted  in  compliance  with  requirements  of^  sections  z  of  river  aiid 
harbor  acU  of  1866  and  1867. 


^khttraot  ofcoiUr€ietfor  improvimg  Oanmeeticut  River,  in  force  during  Ikefiaeal  pear  w<ihi| 

June  30,  1889. 


l^Bine  snd  addreM 
of  coDtrsotor. 

Dftteof 
oontraot. 

Solidect. 

Price 
per  hoar. 

^.  H.  Fanner,  Jeney 
City,  N.  J. 

1889. 
April  23. 

Hire  of  dredging  pUnt . . . 

$8.45 

* 

Contract  In  piogreia. 

Ahstraet  of  prapotaU  far  hire  of  dredging  plant  for  improving  ConnecHout  Bioer^  Con- 
neoHeutj  opened  March  13, 1889,  by  Col,  D.  C,  Houitom,  Corp*  of  Engineer: 


Ko. 


1 
a 
s 

4 


Xsmea  of  bidders. 


W.  H.  Beard,  Brooklrn, N.  Y...  

Hartford  DrrdgingOo.,  GUrtfoid,Conn. 

Richard  Parrott,  Newbargh.  K.  Y. 

J.  H.  Fenner,  Jeraey  City,  N.  J 


Bate  per 
boar. 


$12.00 
0.90 
9.50 
0.45 


Gnaranteed 

rate  of  ex* 

oration  per 

hoar. 


OttbU  yard: 
60 
05 
60 


Prtoe 
percnhit 


OndM, 


1»A 
19 

14^ 


KOTB.— Amoant  aTailable  for  contract,  $8,000. 


COMMERCIAL  STATISTICS  FOR  THK  CALENDAR  YXAR  1888. 

Beceipie  and  $hipment$  by  water. 


Coal 

Stone  

Hiaoellaneoaa 

Total... 


300.000 
400.000 
350.000 


1,050.000 


$l«5t0.«» 
SSkON^OOt 


Veeeele  employed  in  above  traffic 
[Draaght,  7  to  12  feet] 

^_^_m i_ -^^ -       -       -  .. — 

Deacriptlon. 

Owned  in  district: 

Steamers  

Sail  Teasels 

Barges 

Kot  owned  in  diatrict : 

Vessels  of  all  kinds 

Total 
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D4. 

IMPR0VEME5^T  OF  CLINTON  HARBOR.  CONNECTICUT, 

Glinton  Harbor  is  on  the  north  shore  of  Long  Island  Sound,  about: 
10  miles  west  of  the  month  of  the  Gonnecticnt  River.  It  consists  of  am 
open,  shallow  bay,  and  of  the  month  of  the  Hammonasset  River,  a  smalli 
stream  which  flows  easterly  in  front  of  the  town  wharves  and  empties* 
into  the  bay.  For  three-quarters  of  a  mile  above  its  mouth  the  river 
is  separated  from  the  bay  by  a  narrow  strip  of  sand  and  marsh.  About 
1840  a  breach  was  made  through  this  strip  a  half  a  mile  above  the  mouth 
of  the  river,  which  diverted  a  considerable  part  of  the  tidal  flow,  and 
since  then  two  shoals  have  formed,  one  just  inside  the  river's  mouth, 
with  4.5  feet  of  water,  and  one  out  in  the  bay  shortly  before  reaching 
deep  water  |n  the  sound,  with  a  depth  of  4  feet.  It  is  said  that  formerly 
there  were  depths  of  from  8  to  12  feet  on  both  these  bars,  and  that 
shoaling  occurred  soon  alter  the  breach  was  made. 

a 

,     PROJECT  FOR  IMPROVEMENT. 

By  act  approved  March  3, 1881,  Congress  authorized  a  survey  of  the 
harbor,  which  was  made  the  same  year.  In  his  report  on  the  survey, 
dated  January  17, 1882,  and  printed  in  the  Annual  Report  of  the  Ghief 
of  Engineers  for  1882,  part  1.  page  630,  Colonel  Barlow,  Corps  of  Env- 
gineers.  submitted  a  project  tor  restoring  the  original  condition  of  the* 
channel  by  closing  the  breach  and  by  subsequently,  should  the  increased 
tidal  current  not  produce  the  deepening  desired,  drec||^ing  through  the 
shoals,  making  a  channel  100  feet  wide  and  6  feet  deep  at  mean  low 
water. 

The  cost  of  a  dike  to  close  the  breach  was  estimated  at  $3,000,  and 
the  cost  of  the  whole  project,  including  the  dredging,  at  $10,000. 

OPERATIONS  DURING  THE  FISCAL  YEAR  ENBINO  JUNE  30,  D8681 

Nothing  was  done;  the  available  funds  were  not  sufficient  foteoi^ 
tinuing  the  improvement. 

PRESENT  CONDITION  OP  IMPROVEMENT. 

The  dike  was  built  in  1883,  using  1,574  tons  of  riprap  granite,  andl 
costing,  exclusive  of  superintendence,  $2,219.34.  An  examination  made^ 
in  1885  showed  that  it  had  settled  about  2  feet  and  would  require  500» 
tons  of  stone  to  build  it  up  to  full  height;  also  that  no  material  change; 
in  the  channel  had  taken  place  since  the  dike  was  built.  It  seems  es- 
tablished that  the  increase  of  tidal  flow  will  not,  of  itself,  deepen  the> 
channel  as  desired. 

PROPOSED  OPERATIONS. 

It  is  proposed  to  complete  the  project  by  dredging  channels  100  feet 
wide  and  6  feet  deep  at'mean  low  water  through  the  two  shoals  in  the 
harbor  when  the  estimated  funds,  $7,000,  are  appropriated. 

The  only  appropriation  made  for  improvement  of  this  harbor  is  the 
one  of  $3,000  in  1882,  ex  (tended  i»  construction  of  dike. 

ClintoQ  Harbor  is  in  the  collection  district  of  Hartford.  Tbe  nearest  light-boose  is 
olifFalkner's  Island,  8  miles  south  west*  Foct  Hale^New  Ha^en  Harbor^  8S  milsa  west, 
is  the  nearest  work  of  defense. 
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Money  itatement 

July  1, 1888,  amount  available $S5S.73 

Jaly  1, 1889,  balance  ayaiiable 25S.73 


J 


Amount  (estimated)  reqoired  for  completion  of  existing  project 7, 000. 00 

^  Amount  that  can  be  profitably  expended  in  fiscal  vear  ending  June  30, 1891  7, 000. 00 
j  Submitted  in  compliance  with  requirements  of  sections  i  of  riv^er  and 
I    harbor  acts  of  1866  and  1867. 


OOmCBRCIAL  STATISTICS  VOR  THX  CALENDAR  TSAR  1886. 

Arrivals  and  departures  of  Tcesels 90  to  100 

Shipments : 

Wood  and  lumber tons..        12,000 

Hay  and  straw .' do  ...  500 

Total 2,500 

•  

Receipts: 

Coal tons..        1,200 

Lumber .Mfeet..  108 

Oysters bushels  ..       10,000 

Draught  of  vessels  using  the  harbor feet..     4^U>7\ 

Tonnage  of  vessels  usine  the  harbor tons..  30  to  150 

No  statistics  for  1888  have  been  received.    It  is  believed  that  the  above  fairly  rep- 
resents the  present  commerce  of  the  harbor. 


Ds. 

IMPROVEMENT  OF  NEW  HAVEN  HARBOR,  CONNECTICUT. 

New  Haven  Harbor  is  a  bay  on  the  north  shore  of  Long  Island  Sound 
extending  abont  4  miles  inland  and  from  1  to  2  miles  wide.  The  Mill 
and  Qainnipiac  rivers  empty  into  the  head  of  the  harbor;  these  rivers 
are  of  no  commercial  importance  except  for  tidal  navigation  at  aod  nesr 
their  months. 

The  harbor  channel  is  from  400  feet  to  a  mile  wide,  with  mud  and 
sand  flats  on  either  side.  When  the  Oovernment  began  work  in  this 
harbor  in  1867,  the  available  low- water  depth  above  Crane's  Bar,  abont 
a  third  way  down  the  harbor,  was  9  feet;  thence  to  Fort  Hale,  which  is 
about  half  way  down,  it  was  10  feet  or  over ;  a  short  distance  below 
Fort  Hale  was  a  bar  of  very  soft  mud  extending  across  the  harbor»  with 
13  feet  available  depth  at  mean  low  water. 

The  entrance  to  the  harbor  was  partly  obstructed  by  several  sunken 
rocks. 

PROJECTS  FOR  IMPROVEMENT. 

Several  plans  for  removal  of  certain  of  the  rocks  at  the  harbor  en- 
trance have  been  proposed  and  undertaken,  but  not  completed.  The 
removal  of  the  harbor  light-house  to  Southwest  Ledge  and  the  comple- 
tion of  the  present  plan  for  breakwaters  will  obviate  the  necessity  for 
further  work  upon  the  work. 

The  work  of  deepening  the  channel  in  this  harbor  has,  for  the  most 
part,  been  done  in  accordance  with  plans  presented  in  annual  or  special 
reports  of  the  Ohief  of  Engineers,  the  projects  being  adopted  tx>  com- 
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ply  with  Bubseqaent  appropriations,  and  not  based  upon  examinations 
or  surveys  ordered  by  Congress. 

In  a  letter  dated  January  20, 1871,  printed  as  House  Ex.  Doc.  No. 
95,  Forty-ftrat  Congress,  third  session,  and  also  on  page  771  of  the  An- 
nual Eeport  of  the  Chief  of  Engineers  for  1871,  General  Warren  says 
that  "  the  business  of  New  Haven  requires  that  there  should  be  a 
channel  dredged  200  feet  wide  and  to  a  depth  of  14  feet  at  mean  low 
water  up  to  the  wharves,"  and  that  this  is  '^  in  many  respects  more 
important  to  New  Haven  than  the  removal  of  the  rocks  at  the  entrance 
to  the  harbor."  It  was  estimated  to  cost  $64,815.  March  3,  1871, 
$40,000  was  appropriated  and  expended  in  the  same  year  in  making 
a  channel  13  feet  deep,  200  feet  wide  up  to  Long  Wharf,  350  feet  wide 
at  the  bend  ai,  Long  Wharf,  and  100  feet  wide  from  there  to  the  steam- 
boat wharf. 

In  a  letter  of  December  23, 1871,  printed  in  House  Ex.  Doc.  No.  137, 
Forty-second  Congress,  first  session,  General  Warren  submitted  an  esti- 
mate of  $26,250  for  dredging  16  feet  deep  and  200  feet  wide,  across  Fort 
Hale  Bar,  addingthat  there  was  some  doubt  as  to  the  permanence  of  such 
a  channel.  June  10, 1872,  $15,000  was  appropriated  for  the  removal  of 
rocks  and  $20,000  for  harbor  improvement.  The  former  amount  was 
expended  upon  Luddington  Rock;  the  latter,  with  part  of  an  appro- 
priation of  $25,000  made  March  3, 1873,  was  expended  in  dredging  on 
the  Fort  Hale  Bar,  and  at  the  close  of  the  season  of  1873  the  channel 
had  been  made  15  feet  deep  and  200  feet  wide,  as  proposed.  It  soon 
filled  to  nearly  its  former  condition.  The  13  foot  channel  above  Long 
Wharf  was  also  widened  to  110  feet. 

In  the  Annual  Report  for  1873  General  Warren  says  :    ' 

It  is  thought  that  no  improvement  here,  beyond  what  can  be  accom- 
plished with  the  funds  now  available,  is  called  for  on  the  part  of  the 
United  States,  and  no  further  appropriation  is  asked  for. 

No  appropriation  for  this  harbor  was  made  in  1874,  and  none  was 
recommended  in  the  Annual  Report  for  that  year. 

In  a  report  dated  January  27, 1875,  in  reply  to  the  first  part  of  a  res- 
olution of  the  House  of  Representatives,  January  21, 1875,  asking  ''  for 
a  report  from  surveys  already  made,  in  regard  to  the  expediency  of 
widening  and  deepening  the  main  channel  of  New  Haven  Harbor,  Con- 
necticut, to  a  depth  not  exceeding  20  feet,  and  also  the  expediency  and 
estimate  of  cost  of  a  breakwater,"  Colonel  Barlow,  United  States  En- 
gineers, then  in  charge,  presented  estimates.  (See  Annual  Report  for 
1875,  Part  H,  page  250.) 

For  obaanol  400  feet  wide  and  20  feet  deep $416,490 

For  channel  400  feet  wide  and  18  feet  deep 276,990 

For  channel  300  feet  wide  and  20  feet  deep 329,925 

For  channel  300  feet  wide  and  Id  feet  deep 208,890 

Also,  February  8, 1875,  in  reply  to  request  from  the  Chief  of  Engi 
ueers,  he  estimated  $10,000  as  the  cost  of  widening  to  200  feet  the  13 
foot  chaunel  above  Long  Wharf,  already  110  feet  wide.    In  submitting 
these  reports  the  Chief  of  Engineers  recommended  the  latter  work  **  as 
being  of  immediate  importance,  and  whatever  action  may  be  taken  upon 
the  project  of  making  a  20  foot  channel,  this  at  least  should  be  done." 
In  a  subsequent  report  on  the  sam^  matter,  February  9,  1875,  Colonel 
Barlow  presents  an  estimate  of  $35,000  for  widening  the  channel  above 
Long  Wharf  to  400  feet ;  this  was  transmitted  to  the  House  of  Repre- 
sentatives by  the  Secretary  of  War,  February  13, 1875,  with  favorable 
indorsement  of  the  Chief  of  Engineers.    This  latter  plan  was  carried 
oat  under  the  appropriation  of  $10,000  made  March  3, 1875,  with  a  bal- 
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ftDoe  of  aboat  $6,000  fh>m  previoas  appropriations,  and  the  13-foot 
channei  was  made  4L5  feet  wide  above  lioog  Wharf^  the  prioe  of  work 
being  mncb  lower  than  had  been  estimated. 

Nothing  was  appropriated  for  this  harbor  in  1870  or  1877. 

In  the  Annual  Report  for  1877  Colonel  Barlow  refers  to  the  estimates 
submitted  in  letter  of  Janaary  25, 1875,  and  recommends  that  the  chan- 
nel below  Long  Wharf  be  made  400  feet  wide  and  16  t<det  deep,  its  then 
dimensions  (200feet  wide  and  13  feet  deep)  not  affording  <^  sufficient  space 
for  convenient  navigation."    The  estimated  cost  was  $40,000. 

In  1878,  under  an  appropriation  of  #25,000,  made  JiHue  14, 1878,  the 
channel  was  dredged  to  length  and  depth  as  proposed  with  width  of 
300  feet. 

In  a  letter,  February  4, 1879,  transmitting  map  of  harbor  examina- 
tion made  in  December,  1878  (letter  printed  in  Annual  Report  of  the 
Chief  of  Engineers  for  1879,  Part  I,  page  336),  Oolonel  Barlow  recom- 
mends deepening  the  channel  above  Long  Wharf  and  widening  tiiat 
below  to  secure  400  feet  width  with  16  feet  depth  from  the  steam-boat 
wharf  down  to  Fort  Hale;  aJso  dredging  a  channel  500  feet  wide  and 
16  feet  deep  through  Fort  Hale  Bar ;  the  work  above  Fort  Hale  was 
estimated  to  cost  $65,000,  that  below  $35,000.  The  proposed  depth 
Mid  slightly  greater  width  above  Fort  Hale  were  obtained  by  October^ 
1881,  under  three  successive  appropriations  of  $15,000  each  in  1879^ 
1880,  and  1881 ;  nothing  had  been  done  on  the  Fort  Hale  Bar. 

In  the  Annual  Report  for  1879  a  dike  at  Sandy  Point  (opposite  Fort 
Hale)  was  suggested  as  a  means  of  increasing  the  depth  on  Fort  Hale 
Bar,  but  on  account  of  its  expensiveness  was  not  recommended  to  be 
undertaken  until  dredging  had  been  tried  again. 

In  the  Annual  Report  for  1880  (Part  I,  page  445)  Oolonel  Barlow 
renews  his  recommendation  for  dredging  a  channel  through  Fort  Hale 
Bar  500  feet  wide  and  16  feet  deep. 

In  the  Annual  Report  for  1881  (Part  I,  page  592),  after  current  obser- 
vations and  borings  had  been  made,  a  dike  St>m  Sandy  Point  is  recom- 
mended, the  length  to  be  determined  experimentally  as  construction 
progresses!)  but  to  be  at  least  4,400  feet,  which  length  was  estimated  to 
cost  $60,000. 

Under  appropriation  of  $30,000  made  August  2, 1882,  a  plan  for  this 
dike  was  submitted  and  referred  to  the  Board  of  Engineers,  by  whom 
it  was  slightly  modified  and  approved  October  2, 1882.  The  project  as 
approved  consisted  of  a  dike  connected  with  Sandy  Point  by  a  shore- 
arm  about  2,160  feet  long,  and  extending  southward  as  a  channel-arm 
about  3,200  feet,  the  channel-arm  and  part  of  the  shore-arm  to  be  built 
of  creosoted  piling  in  double  rows  filled  in  with  stone.  In  188B  the 
location  of  the  shore-arm  was  modified  upon  the  request  of  oyster 
growers  in  the  vicinity,  and  in  1886  the  method  of  construction  was 
modified  in  order  to  use  riprap  instead  of  creosoted  piling ;  the  latter 
being  found  more  expensive  both  to  construct  and  to  keep  in  repair. 

The  appropriations  of  1882  and  1886  were  expended  upon  the  dike, 
building  rather  more  than  one-half  of  the  work.  The  appropriation  of 
1884  was  expended  in  dredging,  under  a  special  project  for  widening  the 
channel  above  Long  Wharf  with  depths  of  8  and  12  feet,  and  for  remov- 
ing part  of  the  piers  and  abutments  oC  Tomlinson's  Bridge,  just  above 
the  steamboat  wharf,  which  bridge  was  at  this  time  being  rebuilt. 

The  present  project  for  making  a  1,6-foot  channel  across  Fort  Hale 
Bar  includes -the  completion  of  the  dike  at  an  estimated  cost  of  $46,000, 
and  dredging  a  channel  16  feet  deep  through  the  bar,  which  for  400  feet 
width  is  estimated  to  cost  $47,000;  total  $93,000.    (See  revised  esti- 
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mates,  A^nnaal  Report  of  the  Chief  of  Eugioeers  for  1887,  Part  h  pages 
599  and  600),  to  be  reduced  by  $15,000,  appropriated  Augast  11,  1888, 
makiog  present  estimate  for  completion  $78,u00. 

OPERATIONS  DURING  THE   FISCAL   YEAR  ENDING  JUNE  30,  1889. 

By  act  of  Congress  of  Angast  11,  1888,  $15,000  were  appropriated  for 
this  harbor.  After  dae  advertisement,  proposals  for  furnishing  riprap 
and  extending  the  dike  were  received,  and  under  date  of  January  19, 
1889,  a  contract  was  entered  into  with  John  Beattie,  of  Leetes  Islaod, 
Connecticut,  to  do  the  requireii  wort  at  the  rate  of  $1.16  per  ton  of  rip- 
rap placed  in  the  dike.  Work  was  begun  March  19,  and  up  to  the  close 
of  the  fiscal  year  5.081  tons  of  stone  had  been  placed  in  the  dike,  ex- 
tending it  410  feot.    The  contract  is  btill  in  progress. 

PRESENT  CONDITION  OF  IMPROVEMENT. 

The  available  depth  over  Fort  Hale  Bar  is  about  13  feet  at  mean  low 
water.  Above  tuis  bar  there  is  a  16-foot  channel  up  to  Tomlinson's 
Bndge,  at  the  head  of  the  harbor,  with  from  400  to  600  feet  width.  Just 
below  the  sewer  dock,  on  the  west  side  of  the  channel,  is  an  anchorage 
basin  of  about  2  acres  area  and  8  feet  deep,  and  on  the  east  side  of  the 
channel  above  Long  Wharf  an  additional  width  of  aboat  100  feet  has 
been  dredged  12  feet  deep  or  over. 

Of  the  8andy  Point  Dike,  the  shore-arm,  2,140  feet  long,  and  1,769 
feet  of  the  channel-arm  (including  an  icebreaker  20  feet  long)  have  been 
built:  1,294  feet  of  the  inner  eud  of  the  shore-arm  are  of  riprap;  the 
outer  part  of  the  shore-arm,  846  feet  long,  and  254  feet  at  the  north  end 
of  the  channel-arm  are  built  of  two  rows  of  creosoted  piliug  8  feet  apart 
from  out  to  out,  and  tilled  in  with  stone ;  1,495  feet  of  the  channel-arm 
south  of  the  pile  work  are  built  of  riprap,  of  which  the  north  273  feet 
are  on  a  log  foundation ;  the  icebreaker  at  the  north  end  of  the  chan- 
nel-arm is  also  of  heavy  riprap  on  log  foundations. 

PROPOSED  OPERATIONS. 

• 

With  future  appropriations  the  dike  will  be  completed  and  the  chan- 
nel dredged  through  Fort  Hale  Bar.  The  estimated  cost  of  this  is 
$78,000,  to  which  should  be  added  an  estimate  of  $5,000  annually  re- 
quired for  maintenance  of  channels  and  for  repair  of  dike. 

Appropriations  for  the  improvement  of  JS'ew  Haven  Harbor  have  been 
made  as  follows,  viz  : 


Applicfttlon. 


Bemoral  of  Middle  Rock,  not  expended  nntil  1807 

BemoTiil  of  rocks 

Dredjpiuc  (13  feet)  above  Fort  Hale 

Oredging  (16  ieei)  Fox  t  flaio  Bar  and  lemoYul  of  rocks. 

Bredglog  (Iti  foet)  Foit  Hale  Bar  

BredffinR  (U  fee  )  abore  Long  Wh|irf 

I>redrnK  (10  f««  )  Long  Wha.  f  to  Fort  Hale 

Dredging  (It)  feet)  above  Long  Wharf 

iHiduiofi  (10  feet )  Long  Whajir  to  Fort  Haie 

Dandy  Point  Dike  

Dredjpng  (18.  12,  and  8  feet)  above  Long  Wharf 

Dandy^int  Dike 


Total 


Date. 


Ang. 
Jnly 
Mar. 

Jone 
Mar. 
Mar. 
June 
Mar. 
Jane 
Mar. 
Aug. 
Jnly 
Ang. 
Aug. 


30,1852 
11, 1870 

8,  in 

10, 1872 
8,18T3 
8,1875 

18,1878 
8,187» 

14.1880 
8,  lb8l 
2, 1882 
5,1884 
6,1888 

11,1888 


Amount. 


$6,000 
15.000 
40,000 
35,000 
2.1.000 
10,000 
25.000 
15,000 
15,000 
15.000 
90,000 
10,000 
20.00U 
1.000 


276,000 


New  Haven,  the  port  of  entrv  for  the  collection  district  of  New  Haven,  in  sitnated 
at  the  head  of  New  Haven  Harbor,  about  3^  miles  from  Long  Island  Sound.  Th^re  is 
a  light-house  on  Southwest  Ledge,  at  the  mouth  of  the  harbor.  Fort  Hale,  2  miles 
b^w  the  city,  commands  the  channel. 

JiWO  89 43 
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Money  statmeni. 

July  1,  1888,  amount  available $1,329.96 

Amoaot  appropriated  by  act  of  August  11, 1888 15,000.00 

16,329.98 
Jaly  1, 1889,  amount  expended  daring  fiscal  year,  exclusive  of 

liabUities  outstanding  July  1,  1888 $3,650.21 

July  1,  1889,  outstanding  liabilities 3,519.89 

July  1,  1889,  amount  covered  by  existing  contracts 8, 000. 00 

15,170.10 

July  1,  1889,  balance  available 1,159.89 

(Amount  (estimated)  required  for  completion  of  existing  project 78, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,  m91    78, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acto  of  1866  and  1867. 

Ahttract  of  proposals  for  extending  the  dike  in  New  Haven  Harhor,  Conn,,  opened  Deeember 

13, 1888,  hy  CoU  D.  C.  Houston,  Corps  of  Engineers, 


No. 


1 
a 

8 

4 
5 

7 


>  Name  and  addxMs  of  bidder. 


Jaium  Y.  Lnoe,  Niantio,  Conn 

Wm.  H.  Molthrop  A  Co.,  Gales  Ferry,  Conn . 

Charles  H.  Bdwarda,  Boston,  Mass 

Frauois  H.  Smith,  New  York  City 

Jotin  A.  Bouker,  New  York  City  , 

John  Beattie.  Leetcs  Island,  Conn 

S.  dc^  £.  S.  Belden,  Booky  Hill.  Conn 


Bate  per  ton 
(10,000  tons). 

Amoant 

of  bid. 

$L52 

♦l^«» 

1.5ft 

U.600 

1.19 

11. MO 

1.43 

14,300 

1.35 

13,500 

1.10 

11.000 

1.21 

12.100 

Note. — Amoant  ayailable  for  contract  work,  $13,000. 

*  Lowest  bid ;  entered  into  contract  January  7, 1880 ;  in  progress. 


Commerce  of  New  Haven  Harbor  for  year  ending  December  31, 1889. 

rOBXION. 

Value  of  imports 1278,090.94 

Value  of  exports $2,046,292.18 

ReveDoe  receipts $104,800.86 

Foreign  vessels  entered  from  foreign  ports 33 

Foreign  Tcssels  cleared  for  foreign  ports , 17 

Domestic  Yessels  entered* 840' 

Domestic  vessels  cleared 733 

COASTWIflK. 

Vstee. 

Coal  received  (750,000  tons) $3,375,000 

Iron  received  (98, 000  tons) 1,160,000 

Lumber  received  (70,000,000  feet) 3,800,000 

Miscellaneous  merchandise  received 80,300,000 

Miscellaneous  merchandise  shipped 70,600,000 

Total 159,235.000 

YES6EL8  ARRIYUfO  AKD  DEPARTHTO. 

Steamers 8  250 

Sail-vessels 10,  %0 

Barges  in  tow 7,760 

Total 96,960 
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D6. 
CONSTRUCTION  OP  BREAKWATER  AT  NEW  HAVEN,  CONNECTICUT. 

New  Haven  Harbor  is  the  only  accessible  natural  harbor  of  any  con- 
siderable area  and  depth  in  Long  Island  Sound,  between  New  London 
H^irbor,  45  miles  east.,  and  Huntington  Bay,  32  miles  southwest  At  this 
point  Long  Island  Sound  is  at  its  widest,  and  the  broad,  open  mouth  of 
the  harbor  left  the  anchorage  ground  exposed  to  storms  from  a  south- 
erly quarter,  so  that  vessels  driven  in  by  stress  of  weather  were  fre- 
qnently  obliged  to  cross  Fort  Hale  Bar,  going  from  2  to  4  miles  up  the 
harbor,  and  to  anchor  in  the  dredged  channel  in  order  to  reach  secure 
shelter. 

PROJECT. 

December  15, 1874,  the  Harbor  Commissioners  of  New  Haven  ad- 
dressed a  memorial  to  the  members  of  Congress  from  Connecticut  asking 
that  measures  be  taken  ^^  to  procure  appropriations  by  Congress  for 
deepening  the  main  ship-channel  of  the  harbor  to  20  feet,  and  for  con- 
structing a  breakwater  from  the  light-hous^  [then  on  Five-Mile  Point] 
to  Southwest  Ledge."  The  memorial,  printed  in  House  Ex.  Doc.  No. 
162,  Forty-third  Congress,  second  session,  stated  that  the  breakwater 
contemplated  would  add  greatly  to  the  value  of  the  harbor  as  a  harbor 
of  i-efuge. 

Jannaiy  21, 1875,  a  resolution  was  passed  by  the  House  of  Bepresenta- 
tives  asking  ^^  for  a  report,  from  surveys  already  made,  in  regard  to  the 
expediency  of  widening  and  deepening  the  main  channel  of  New  Haven 
Harbor,  Connecticut,  to  a  depth  not  exceeding  20  feet,  and  also  the  ex- 
I>ediency  and  estimate  of  expense  of  a  breakwater  between  the  eastern 
shore  of  the  entrance  of  said  harbor  and  Southwest  Ledge,  so  called,  or 
such  part  of  said  distance  as  may  be  found  most  expedient  or  necessary 
for  the  protection  of  said  harbor."  In  reply  to  this  resolution  a  report 
was  made  by  Col.  J.  W.  Barlow,  Corps  of  Engineers,  dated  January  27, 
1875,  printed  in  House  Ex.  Doc.  above  mentioned,  and  also  in  the  An- 
nual Keport  of  the  Chief  of  Engineers  for  1875,  Part  II,  page  251,  sug- 
gesting three  locations  for  a  breakwater,  viz : 

1.  That  indicated  in  the  resolution  and  terminating  at  Southwest 
Ledge. 

2.  A  line  running  nearly  east  and  west,  its  middle  point  resting  upon 
Adam's  Fall  Rock,  about  one-half  a  mile  north  of  Southwest  Ledge. 

3.  A  line  400  yards  further  north  running  nearly  west  from  Five-Mile 
Point. 

Estimates  of  cost  ranging  from  $248,000  to  $465,330  were  submitted, 
and  with  the  report  were  also  presented  letters  and  commercial  statis- 
tics bearing  upon  the  subject. 

The  question  of  a  westerly  breakwater  does  not  appear  to  have  been 
considered  at  that  time. 

This  report  is  referred  to  by  Colonel  Barlow  in  the  succeeding  annual 
reports  for  1876, 1877,  and  1878,  and  in  the  latter  year  additional  statis- 
tics were  submitted,  but  no  action  was  taken  until  1879,  when  an  ap- 
propriation of  $30,000  was  made  ^^  for  the  construction  of  a  breakwater 
at  New  Haven,  Conn.^ 

In  August  of  the  same  year  an  examination  of  part  of  the  mouth  of 
the  harbor  was  made,  and  a  map  transmitted  to  the  Chief  of  flngine^^rs 
wiUi  several  projects  for  breakwaters,  which  were  referred  to  the  Board 
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of  EDgiDeers  for  report.  Tbe  report  of  the  Board,  dated  Noveinber  24, 
1879,  and  printed  in  the  Annaal  Report  of  the  Chief  of  En^neers  for 
1880  (Part  I,  pages  449  to  452),  recommended  a  breakwater  from  Sonth- 
west  Ledge  to  Qnixes  Ledge,  as  contemplated  in  the  resolution  of  the 
House  of  Representatives  of  January  21,  1875  -,  but,  as  the  anchorage 
ground  wonld  still  be  exposed  to  southwesteily  gales,  the  Board  stated 
as  its  opinion  that  a  breakwater  extending  nortawest  from  Luddingtoa 
Bock  would  be  necessary.  Their  plan  provided  for  two  riprap  break- 
waters, 12  feet  wide  on  top,  rising  6  feet  above  high  water,  with  exteriw 
slopes  of  one  on  three  and  interior  slopes  of  two  on  three,  with  estimates 
as  follows: 

K8TIMATB8  FOR  BBBAKWATER  FHOM   UGHT-HOUSB  UCDOB  TO  QUIXS8  LKDOB. 

LengthofoonBtmctioD,  yards 1,100 

Average  height  of  work,  feet 32 

Average  cross-section,  yards 299 

Cost  per  cubic  yard * $i 

328,900  cubic  yards,  at  $2 $657,805 

ESTIMATES  FOR  BRSAKWATBR  IN  THE  VICIMITT  OF  LUDDINOTON  ROCK. 

Iieog^h,  yards. - 1,400 

Average'  height,  feet 2S 

Cro*4frttectiOD,  square  yards 233^ 

326,667  cubic  yards,  at  $2 1653,334 

This  plan  locates  the  easterly  breakwater  so  as  to  lie  between  Light- 
house Ledge  (or  Southwest  Ledge),  and  Quixes  Ledge,  and  the  west- 
erly one  to  extend  in  a  northwest  and  southeast  direction,  overlymg 
Loddington  Rock.  This  report  was  transmitted  to  the  Secretary  of 
War  by  the  Chief  of  Engineers,  with  the  snggestion  that  the  appropri- 
ation ($30,000)  be  appli^  toward  the  construction  of  the  easterly  break- 
water, and  was  approved  by  him  January  31,  1880.  Before  work  had 
been  begun  the  details  of  cross-section  were  modified  with  the  approval 
of  the  Chief  of  Engineers,  so  that  the  exterior  slope  should  be  one  on 
two,  and  the  interior  one  on  one. 

The  first  load  of  stone  was  delivered  April  22, 1880,  beginning  tbe 
east  breakwater  at  the  end  resting  upon  Southwest  Ledge;  under  sub- 
sequent appropriations  it  ha^  been  extended  northeasterly,  and  up  to 
July  1, 1888,  2,818  linear  feet  of  this  breakwater  has  been  built,  using 
246,971  tons  of  granite. 

OPERATIONS  DURING  THE  FISCAL  TEAR  ENDING  JUNE  30^  1886. 

The  contract  with  John  Beattie,  dated  May  11,  1888,  which  was  in 
progress  at  the  close  of  the  last  fiscal  year,  was  completed  August  31, 
1888;  5,478  tons  of  granite  having  been  placed  in  the  breakwater,  in- 
creasing its  length  by  67  feet  and  making  its  total  length  2,870  feet. 
Of  these  amounts  4,227  tons  of  stone  were  delivered  and  52  linear  feet 
of  breakwater  were  built  since  July  1, 1888. 

The  act  of  Congress  of  August  11, 1888,  appropriated  $75,000  for  con- 
struction of  breakwater,  and  provided  that — 

The  Chief  of  Engineers  may,  if  deemed  necessary,  relocate  the  western  breakwalor : 
and  the  Secretary  of  War  is  aothorized,  in  his  discretion,  to  expend  any  portion  of 
said  sam  in  commencing  its  constrnction. 

Proposals  for  delivery  of  riprap  and  enlarging  and  extending  the 
east  breakwater  were  opened  December  13, 1888,  and  January  7»  1889, 
a  contract  was  entered  into  with  John  Beattie,  of  Leete's  Xslandi  Co&d., 
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for  delivery  of  aboat  30,000  tons  of  riprap  granite,  at  the  rate  of  $1.22 
per  ton. 

Work  under  this  contract  was  began  Jannary  14,  and  np  to  June  SO, 
16,067  tons  of  granite  had  been  delivered,  extending  the  breakwater 
300  linear  feet. 

The  contract  is  still  in  progress. 

The  total  amount  of  stone  delivered  in  the  breakwater  during  the 
fiscal  year  was  20,294  tons,  and  the  length  of  work  built  was  352  feet. 

With  approval  of  the  Chief  of  Engineers  an  arrangement  has  been 
entered  into  with  John  Beattie  for  pnrcbase  and  delivery,  as  an  open- 
market  transaction,  of  about  12,000  tons  of  riprap,  which  it  is  estimated 
will  be  sufficient  to  wholly  complete  the  east  breakwater.  The  rate  is 
$1.22  per  ton,  the  same  as  the  present  contract  prices. 

Jn  September  and  December,  1888,  an  examination  was  made,  and  a 
series  of  borings  was  taken,  in  order  to  present  estimates  of  cost  of  re- 
location of  the  westerly  breakwater,  as  authorized  by  the  act  of  Con- 
gress. A  report  upon  this,  dated  January  26,  1889,  was  submitted  to 
the  Chief  of  Engineers,  and,  with  accompanying  papers,  is  attached  to 
this  report. 

PRESENT  CONDITION  OP  WORK. 

The  east  breakwater  is  now  3,170  feet  lopg ;  it  contains  267,265  tons 
of  stone,  and  has  cost  (supervision,  etc.,  included)  about  $100  per  linear 
foot.  The  part  first  built  has  settled  slightly  and  needs  repairing,  and 
the  outer  or  seaward  slope  is  not  built  out  quite  to  the  required  slope 
of  one- half. 

PROPOSED  OPERATIONS. 

Under  the  contract  now  in  force,  and  under  the  open  market  porchase 
of  about  12,000  tons  of  stone,  at  rates  not  exceeding  the  contract  price, 
it  is  proi>osed  to  extend  the  east  breakwater  to  and  across  Quixes 
Ledge,  to  the  edge  of  the  channel  on  the  east  side  of  the  rock,  a  total 
length  for  the  breakwater  of  about  3,450  feet ;  to  repair  the  part  which 
has  settled,  and  to  strengthen  the  seaward  slope.  This  will  complete 
the  easterly  breakwater  to  its  full  dimensions. 

The  river  and  harbor  act  of  Augu&t  11,  1888,  provided — 

And  the  Chief  of  EDgineers  may^  if  deemed  neceseary,  relocate  the  western  break- 
water; and  the  Secretary  of  War  is  aathorized,  in  his  discretion,  to  expend  any  por- 
tion of  said  snm  in  commencing  its  conb traction. 

An  examination  in  reference  to  this  matter  was  made  in  the  fall  of 
1888,  and  the  results  reported  in  my  letter  to  the  Chief  of  Engineers, 
datea  January  26,  1889  (copy  attached).  The  estimated  cost  of  a  har- 
bor such  as  would  meet  the  wishes  of  the  harbor  commissioners  is 
$5,000,000.  So  large  an  expenditure  does  not  seem  to  be  warranted 
by  the  present  demands  of  commerce.  At  the  same  time  the  harbor  as 
designed  is  not  of  sufficient  capacity,  and  is  now  exposed  to  southerly 
and  southwesterly  storms.  Vessels  will  not  lie  at  anchor  immediately 
behind  the  easterly  breakwater,  owing  to  the  existence  of  submerged 
rocks  having  over  them  a  minimum  depth  of  5  feet,  so  that  the  anchor- 
age gronnd  which  it  really  protects  is  that  above  Five-Mile  Point,  which 
is  limited  in  area,  and  its  use  by  vessels  seeking  refuge  interferes  with 
the  channel  to  the  wharves  at  New  Haven.  What  is  needed  is  a  har- 
bor easily  accessible  and  the  occupation  of  which  will  not  interfere  with 
the  local  harbor.    They  should  be  two  distinct  harl>ors. 
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The  CDtrance  to  the  barbor,  according  to  the  present  plan,  between 
Laddington  Bock  and  Southwest  Ledge  is  3,500  feet  wide.  This  width 
is  annecessarily  great  and  might  be  Educed  without  interfering  with 
the  free  passage  of  vessels  and  better  protection  be  afforded  the  harbor. 

From  a  personal  examination,  I  am  of  the  opinion  that  the  present 
and  prospective  demands  of  commerce  for  a  long  time  to  come  wonld  bo 
met  by  changing  the  location  of  the  western  breakwater  to  the  south- 
westward  about  6,000  feet,  and  constructing  a  breakwater  crossing  Lud- 
dington  Bock  on  a  course  S.  54^  W.,  commencing  at  a  point  on  this 
line  1,000  feet  K.  54^  E.  from  Luddington  Bock  and  extending  S.  649 
W.  5,000  feet,  leaving  an  opening  of  2,000  feet  or  less  between  its  west- 
ern end  and  the  southern  end  of  the  westerly  breakwater  in  its  pro- 
posed change  of  location.  The  location  of  these  works  is  shown  on  the 
accompanying  sketch.  The  cost,  in  addition  to  the  present  estimates 
(viz,  $1,311,134)  will  be  about  $750,000.  The  space  behind  the  break- 
water  proposed  through  Luddington  Bock  is  free  from  obstructions  and 
has  a  depth  of  from  15  to  20  feet,  with  good  holding  ground;  it  can  be 
reached  at  the  eastern  end  with  a  depth  of  17  feet,  and  at  the  western 
end  with  a  depth  of  28  feet.  This  plan  will  not  interfere  with  its  exten. 
sion  farther  to  the  westward  should  the  necessities  of  commerce  de- 
mand  it  in  the  future. 

This  work  should  commence  at  Luddington  Bock  and  extend  in  both 
directions  as  funds  are  provided.  This  rock,  which  now  forms  an  ob- 
struction, will  be  covered  by  the  breakwater,  and  a  permanent  beacon 
at  the  eastern  end  will,  with  the  light-house  on  Southwest  Ledge, 
clearly  mark  the  entrance.  The  entrance  between  them  will  be  'J,500 
feet  wide,  with  a  minimum  depth  of  17  feet  and  a  maximum  of  25  feet. 

For  the  better  protection  of  the  harbor,  the  space  between  the  eastern 
breakwater  and  the  shore,  a  distance  of  2,000  feet,  should  be  partially 
closed  by  a  breakwater,  extending  from  the  shore  towards  the  eastern 
end  of  the  easterly  breakwater,  leaving  an  opening  in  the  present  east- 
ern channel,  13  feet  deep,  of  800  feet.  The  cost  of  this  is  estimated  at 
$90,000.  This  is  not  so  important  as  the  works  proposed  on  the  west- 
ern side  of  the  harbor,  and  may  be  deferred  until  they  are  complete<!. 

With  future  appropriation  it  is  proposed  to  construct  the  westerly 
breakwater  in  accordance  with  either  the  original  plan  or  with  such  re- 
location as  may  be  made  by  the  Chief  of  Engineers  under  the  special 
authority  conveyed  by  Congress. 

In  either  case,  during  the  ensuing  year  $500,000  could  be  profitably 
applied  to  construction  of  the  westerly  breakwater. 

Appropriations  for  the  New  Haven  Breakwater  have  been  made  as 
follows: 


Date. 


Har.  8,1879 
Jcme  14, 1880 
Mar.  8,1881 
Aug,  2,1882 
July  6,1884 
Aqr.  &,1886 
Aug.  11, 1888 


Application. 


East  breakwater. 
do 


.do. 
do. 
do. 
.do. 


CompletioK  breakwater. 


Total 


AjDoani. 


$90,«00 
30.00e 
60,000 
00.000 
40,000 
7^000 
75,000 


no^ooo 


Now  Haven,  the  port  of  entry  for  the  collection  district  of  New  Haven,  is  sitnated 
at  the  head  of  New  Haven  Harbor,  about  4  miles  north  of  the  breakwater.  There  is 
a  light-hoase  on  Southwest  Ledge,  at  the  west  terminus  of  the  east  breakwater.  Fort 
Hale,  2  miles  north  of  the  breakwater,  commands  the  channel. 


AT 


«^^' 


I 


Hall. 
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Money  statement. 

July  1, 1888,  amonnt  available 191.21 

A moant  appropriated  by  act  of  August  11, 1888 75,000.00 

75,091.21 
July  1, 1889,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1, 1888 $17,845.66 

July  1, 1889,  outstanding  liabilities.. 4,530.24 

July  1,  1889,  amount  covered  by  existing  contracts 29, 280. 00 

51,655.90 

July  1, 1889,  balance  available 23,43.^.31 

i Amount  (estimated)  required  for  completion  of  existing  project 941,  VM.  00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1891  500, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


Abstract  of  proposals  for  hredkwater  at  New  JSTaven,  Conn,,  opened  December  13,  1888,  by 

CohD,  C.  Honstont  Corps  of  Engineers. 


No. 


1 
•2 


Kame  sad  addrass  of  bidder. 


Francis  H.  Smitb,  New  Yoric  City. 
John  Boatiie,  Leet^s  Island,  Conn. 


Bate  per 

ton  (30,000 

tons.) 


$1.45 
1.22 


AiDonnt 
of  bid. 


$48,500 
36,600 


**  Lowest  bid ;  entorad  into  oontraot  January  7, 188Q ;  contract  in  progress. 
Note.— Amount  arailable  for  contract  work  $67,600. 


COMMSRCIAL  STATISTICS  FOR  TBAR  ENDING  DECEMBER  31,  1888. 

Vessels  passing  New  Haven  Breakwater. 


Teasels. 


Men  of  war 

Steam-shins 

Ships,  barks,  and  brigs 
Steamers  of  idl  kinds  . . 


Ifmnher. 


85 

2,450 

875 

28,400 


Vessels. 


Schooners  and  sloops 
Barges  in  tow 


Total 


Komber. 


16,100 
24.300 


66,250 


These  fignres  are  not  complete,. as  many  vessels  would  pass  unobserved  in  night  or 
in  thick  weather. 


BEPOBT  ON  EXAMINATION  WITH  BEFBBBNOE  TO  RELOCATION  OF 

WESTBBN  BBEAKWATEB. 

Enoineeb  Oppiob,  tr.  8.  Abmy, 

New  Tarkj  January  26, 1889. 

Oenebai.  :  I  have  the  hoDor  to  sabmit  the  following  report  on  an 
examination  made  with  reference  to  relocating  the  western  breakwater 
at  New  Haven,  Conn.,  as  provided  for  in  the  river  and  harbor  act  of 
August  11, 1838,  viz : 

Improving  breakwater  at  New  Haven,  Conn.,  continuing  improvement,  (75,000; 
and  the  Chief  of  Engineers  may,  if  deemed  necessary,  relocate  the  western  break- 
water: and  the  Secretary  of  War  is  authorized,  in  his  discretion,  to  expend  any  por- 
tion of  said  sum  in  commencing  its  constmction. 


680        REPORT   OP   THE   CHIEF   OP   ENQINEERS,  U.  S.  ARBIT. 

I  inclose  a  tracing*  showing  the  results  of  this  examination,  character 
of  bottom,  etc. 

Under  the  present  project  the  western  breakwater  is  to  extend  in  a 
northwesterly  direction  from  Luddington  Uock  so  as  to  protect  the 
anchorage  under  the  easterly  breakwater  (now  nearly  completed)  from 
southwesterly  storms,  and  thus  form  a  harbor  of  refuge,  protected  from 
storms  in  all  directions.  It  is  represented  by  the  Hartor  Commissioners 
of  New  Haven  that  such  a  harbor  would  not  have  sufficient  capacity 
for  the  present  and  future  demands  of  commerce,  and  they  have  pro- 
posed a  large  harbor  to  the  westward,  as  explained  in  their  letter  of 
Octot>er  13,  1887,  with  accompanying  sketches  (returned  herewith). 

The  present  examination  has  bieen  made  with  a  view  to  making  esti- 
mates for  works  necessary  to  provide  a  large  harbor  of  refuge  south- 
westerly of  Luddington  Uock,  and  has  consisted  principally  in  borings 
to  determine  the  character  of  the  bottom.  These  borings  were  at  first 
made  on  a  line  running  S.  54^  W.  from  Luddington  Eock  for  a  distance 
of  about  2^  miles,  and  thence  in  a  direction  K.  65<^  W.  for  a  distance  of 
about  1  mile,  it  being  assumed  that  these  lines  would  afford  the  most 
desirable  Jocations  for  breakwaters  to  protect  a  large  harbor.  The  re- 
sult of  the  borings  was  to  develop  a  deposit  of  soft  mud  from  2  to  3 
miles  west  of  Luddington  Bock  as  great,  in  places,  as  28  feet  deep  in 
a  depth  of  33  ft^et  of  water.  I  therefore  directed  borings  to  be  made 
so  as  to  cover  the  entire  area  where  works  would  probably  be  located. 
I  have  indicated  on  the  tracing  a  plan  for  a  large  harbor,  as  follows: 
First,  a  breakwater  to  commence  at  Luddington  Kock  and  extend  in  a 
southwesterly  direction  about  2  miles;  second,  a  breakwater  to  com- 
mence at  a  point  in  the  prolongation  of  the  first  and  about  one-haif 
mile  from  its  western  extremity  and  extending  in  a  northwesterly  direc- 
tion about  1  mile.  The  cost  of  these  works  is  estimated  at  about 
$5,000,000.  A  large  portion  of  this  cost  is  due  to  the  deposit  of  mud 
above  referred  to.  As  this  deposit  diminishes  to  the  eastward,  as  shown 
on  the  tracing,  as  well  as  the  depth  of  water,  a  harbor  could  be  con- 
structed at  less  cost,  but  at  a  sacrifice  of  area  and  depth  of  water.  No 
adequate  harbor  can  be  made  here  except  at  great  cost.  The  estimated 
cost  of  the  wiestern  breakwater  under  the  present  project  is  $653,334. 
To  relocate  it  as  desired,  in  a  southwesterly  direction  from  Luddington 
Bock,  involves  not  simply  a  change  of  place,  but  a  large  additional  ex- 
penditure, for  which  no  estimates  have  been  submitted  to  Congress. 
The  question  of  a  large  harbor  here  should  be  considered  in  connection 
with  the  general  subject  of  harbors  of  refuge  on  Long  Island  Sound. 
Very  respectfully,  your  obedient  servant, 

D.  C.  Houston, 
Lieut  Col,  of  Engineers,. 

The  Ghibf  of  En  gineebs,  U.  S.  A. 


letter  from  capt.  charles  harvey  townsend,  transmming  communications 
referring  to  proposed  relocation  of  westerly  breakwater. 

Office  Board  op  Harbor  Combhssioners, 

Ifetp  Hatem,C<mn.f  January  10,  1689. 

Sir  :  In  compliance  with  your  request  to  the  Harbor  CommisBioners  "  for  New  Haven 
Harbor/'  dated  New  York,  May  24, 1888, 1  have  after  much  delay  been  able  to  collect 
the  iuclosed  statistics  of  values  transported  through  Lioog  Island  Sound  to  and  from 
foreign  and  domestic  ports ;  also  an  estimate  from  numerous  sources;  also  with  oom- 

•  Omitted. 
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mercial  Btatistics  from  the  collector  of  customa  of  the  port  of  New  Haveo,  Conn.,  for 
the  fiscal  year  ending  JaoeSO,  1888,  and  the  oostoms  collections  during  the  past  thirty 
years  from  June  30, 1855,  to  June  30, 1887,  inclusive.    Total,  $9,072,0^. 

The  exact  amount  of  yalue  transported  can  not,  as  yon  are  aware,  be  perfectly  ob- 
tained, bnt  enough  has  been  collected  from  official  sources  to  base  tnis  estimate, 
reaching  approximately  the  snm  total  of  upwards  of  $1,000,000,000,  or  in  exact  figures 
$1,029,064,990. 

This  amount  may  seem  very  large,  but  when  I  estimate  the  value  of  vessels  used  in 
this  transportation  I  feel  warranted  in  doubling  the  estimate  (say,  $2,000,000,000). 

I  also  inclose  copies  of  letters  from  distingniraed  officers  of  our  navy  and  merchant 
marine,  together  with  petitions  and  other  papers  bearing  the  indorsement  of  the  pro- 
posed plans  by  the  president  of  the  New  liaven  chamber  of  commerce,  the  president 
of  the  New  York  chamber  of  commerce,  the  president  of  the  vessel-owners  and  cap- 
tains' society,  the  president  of  the  marine  society,  and  also  the  president  of  the  mari- 
time association  of  the  port  of  New  York. 

Hoping  this  collection  of  material  will  be  useful,  the  whole  showing  the  importance 
of  the  Government  granting  immediate  and  liberal  amounts  to  complete  tliis  most 
necessary  and  long-needed  want, 

I  am,  very  respectfully,  your  obedient  servant, 

Chas.  Harvbt  Townssnd. 

Col.  D.  C.  Houston, 

Corp9  of  Engineeri,  U.8,A, 

E9timat4  of  value  of  wterckamdiBe  annuallit  traneporied  through  Long  Island  Sound  to  and 
from  the  citg  of  New  Yorh^from  New  Jiaveii,  Conn,,  and  other  eastern  porte^ fiscal  pear 
ending  June  30, 1888. 

New  York  and  New  Haven,  per  steamer $360,000,000 

coal 3,128,400 

iron 1,«74,000 

lumber 2,862,000 

oysters 3,000,000 

Miscellaneous  merchandise  received 72, 160,230 

shipped 59, 320;  840 

403, 145, 470 

Hartford  and  Connecticut  River,  per  steamer $720, 000 

coal 880,000 

iron 500,000 

stone 150,000 

lumber 1,000.000 

Miscellaneous  merchandise  received 23,260,000 

idiipped 11,234,520 

37, 744, 520 

Norwich  and  New  London  steamer 200,000,000 

Providence  and  Stonington  steamer 104,000,000 

Old  Colony  and  Newport  steamer 200,000.000 

New  Bedford  steamer 50,000,000 

New  York  and  Boston  steamer 20,000,000 

Portland,  Me.,  steamer 10,400,000 

Lumber,  Maine  steamer 3,475,000 

Spruce  piling,  Maine  (about) 300,000 

Total 1,029,064,990 

The  above  estimate  has  been  compiled  frx>m  original  documents  in  my  possession. 

Chas.  Harvey  Townsend, 
Harbor  Commissioner  of  New  Haven  Harbor. 

New  Haven,  Conn.,  Januarg  10, 1889. 


LETTER  of  THE  PRESIDENT  AND  CORRESPONDING  SECRETARY  OP  THE   NEW  HAVEN 

chamber  of  commerce. 

Chamber  of  Commerce  (Organized  1794), 

New  Haven f  Conn,^  October  31,  1888. 

Sir  :  The  New  Haven  Chamber  of  Commerce  respectfully  ask  your  indorsement  to 
their  memorial  to  Congress  for  advancing  the  constmction  of  the  breakwaters  and 
other  improvements  off  the  port  of  New  Haven,  Conn.,  for  the  general  benefit  of  for- 
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eiga  and  domesiio  commerco,  bolieviug  that  whatever  tends  to  beneGt  the  oommeree 
or  Long  Island  Sound  is  a  direct  benefit  to  Kevr  York  through  the  interstate  com- 
merce centering  at  your  port. 

The  measure  nas  received  the  approval  of  commercial  men  from  Maine  to  Geoi^ia, 
and  we  respectfnly  ask  the  added  weight  of  your  indorsement. 

James  D.  Dkwsix, 
[  Seal  of  Cluimber  of  Com-  PrefidmU, 

merceofNewHavea.]  T.  AttwATKR  Barkbs, 

Corresponding  Secretary, 

To  the  President  of  Veeeel  Owners?  and  CaptaiM  Co-operathe  Aeeociation, 

Approved. 

Jamrs  a.  Van  Bbunt. 
President  Vessel  Owners^  a/nd  Captain^  Co-operative  Assoeiatiom, 

A  copy  of  this  letter  addressed  to  *'  The  President  of  the  Marine  Society  **  received 
the  signature  of  Ambrose  Snow,  president  of  that  society. 


LETTER  OF  RADCLIFFB  BALDWIN,  PRESIDENT  OF   THE  NEW  YORK   MARirnCX  AS80> 

CIATION. 

The  Maritime  Association  of  tbb  Port  of  New  Tobk, 

Produce  Exchange  Building,  Beaver  Street, 

Jfleur  York,  December  12, 1888. 

Dear  Sir  :  At  a  meeting  of  the  board  of  directors  held  this  day  a  oommnnication 
from  your  chamber,  addressed  to  the  president  of  this  association,  was  received,  and 
the  following  resolution  unanimously  adopted : 

Resolvedf  That  this  association  indorse  the  memorial  to  Ccmgress  of  the  Chamber  of 
Commerce  of  New  Haven  for  advancing  the  construction  of  breakwaters  and  other 
improvements  off  the  port  of  New  Haven,  Comi. 
Very  respectfully,  yours,  etc., 

Radoliffb  Baldwin, 


Attest. 

Wm.  H.  Van  Brunt, 

Seoretonf* 
Mr.  T.  Attwater  Barnes, 

Set^y  Chamber  of  Commerce,  New  Haven,  CofMi. 


letter  of  cobcmander  f.  m.  green,  U.  8.  N. 

Navigation  Officb, 
Navif'Yard,  New  York,  December  17,  1886. 

Mt  Dear  Sir  :  In  answer  to  your  inquiries  I  beg  to  say  that  having  commanded  a 
ship  of  the  North  Atlantic  squadron  during  the  years  1686  and  1887,  I  have  had  fre- 
quent opportunities  of  noticing  the  enormous  traffic  passing  through  Long  Island 
Sound,  both  by  sail  and  steam,  and  have  been  particularly  interested  initf^m  the  fact 
that  before  entering  the  U.  8.  Naval  service  I  was  for  many  years  engaged  in  the 
merchant  marine.  Among  the  many  striking  features  of  the  traffic  along  the  coast, 
I  have  been  much  impressed  with  the  very  great  and  growing  value  of  the  harbor  of 
New  Haven  as  a  port  of  rcfnge.  A  visit  to  that  place  with  the  North  Atlantic  squad- 
ron in  the  summer  of  1886  made  me  better  acquainted  with  the  great  advantages, 
both  present  and  prospective.  During  my  visit  the  ships  lay  Just  inside  the  break- 
water in  about  4  fathoms,  an  excellent  summer  anchorage  and  ^^ell  protected  from 
southeast  gales  at  all  seasons.  When,  however,  the  new  breakwater,  stretching  south- 
eastwardly  from  the  west  shore  shall  have  been  completed,  the  benefit  to  the  ooasling 
trade  will  be  great  indeed.  Situated  at  the  widest  part  of  the  sound,  the  sea  caused 
by  a  wind  from  any  point  between  southwest  and  southeast  is  very  heavy,  and  the 
nearest  shelter  is  New  London  nearly  40  miles  away.  The  clearing  away  of  the  ob- 
structions in  Hell  Gate  and  the  iucr^asing  commerce  of  the  East  River,  as  well  as  the 
improvements  now  making  in  Harlem  River,  have  wonderfully  increased  th««  nnmber 
of  vessels  passing  through  Long  Island  Sound  and  will  do  so  still  more,  and  every 
navigator  on  board  of  them  will  be  thankful  to  have  such  a  harbor  of  refuge  so  ac- 
cessible and  so  safe  to  avail  themselves  of.  Few  people  realize,  until  they  have  navi- 
gated this  coast  constantly  in  bitter  winter  weather  and  in  the  numerous  fogs  which 
beset  our  shores,  the  enormous  value,  both  in  money  and  comfort,  of  securing  harb<»n 
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of  refuge.    I  havedesiguedly  omitted  Bpuakiu«;  of  Ibe  uiilitary  advantat^es  of  such  a 
harbor,  which  are  very  great,  but  the  benehts  to   be  derived   by  the  thousandM  of 
Bchoouers  and  steamere  paasins  through  the  Sonud  is  ample  to  more  than  justify  the 
bnilding  of  the  proposed  breakwater. 
Very  truly  yours, 

P.  M.  Green, 
Commander  U,  S,  N,,  NavigatioH  Officer. 

CHARLEtS  H.  TOWNSEND,  Esq., 

Ifew  Haven,  Conn, 


letter  of  commander  g.  m.  chester,  u.  s.  n. 

United  States  Steamer  Galena, 
Navy- Yard,  New  York,  November  30,  1888. 

My  Dear  Sir  :  Daring  the  past  three  years  as  commander  of  this  vessel  it  has  been 
my  pleasure  to  visit  New  Haven  several  times. 

I  have,  while  deprecating  the  distance  at  which  a  ship  of  the  size  of  the  Galena  ha«l 
to  anchor  from  the  city,  been  struck  by  the  excellent  possibilities  of  the  harbor.  These 
impressions  have  only  confirmed  me  in  the  views  formed  from  a  careful  study  of  the 
great  water  sheet  extending  from  Block  Island,  between  Long  Island  and  Connecti- 
cut, when,  while  in  charge  of  the  hydrographic  branch  of  the  United  States  Coast 
Survey,  I  had  a  plan  for  the  resurvey  of  the  Sound. 

It  is  indispensable  that  \n  the  near  future  Long  Island  Sound  will  become  a  most 
important  entrance  for  the  commerce  to  the  great  port  of  New  York.  Even  at  this 
date  the  traffic  through  Hell  Gate  is  immense.  New  Haven  occupies  a  central 
position  between  New  York  City  and  the  *'  Race,"  with  no  harbor  for  50  or  60  miles 
on  either  side  of  it.  That  a  safe  harbor  at  this  point  is  a  necessity  is  apparent  to  all 
seafaring  men. 

The  breakwater  already  built  has  fortunately  provided  a  refuge  for  vessels  during 
a  southeasterly  gale ;  but  for  those,  stronger  as  a  rule,  from  the  southwest  no  provis- 
ion has  been  made.  A  short  time  ago  the  press  was  filled  with  an  account  of  a  ter- 
rible catastrophe  which  had  happened  to  a  United  States  revenue  vessel  just  outside 
of  the  breakwater;  it  was  reported  she  had  been  overwhelmed  by  the  sea  and  all 
hands  lost,  but  happily  the  rumor  was  ill  founded,  and  she  escaped  after  a  fearful 
wrestling  with  the  waves,  being  much  damaged  in  tne  encounter. 

Last  summer  I  experienced  one  of  those  southwest  gales,  and,  although  provided 
with  a  steam-launcn,  was  compelled  to  give  up  an  attempt  to  reach  the  ship  at 
anchor  in  the  outer  harbor  and  remain  on  shore,  anxious  lest  she  should  follow  most 
of  the  other  vessels  present  and  drift  ashore.  The  breakwater,  in  the  construction 
of  which  many  of  your  citizens  are  interested,  would  not  only  prevent  such  accidents, 
hut  would  mase  tnis  one  of  the  finest  harbors  on  the  coast. 

As  a  naval  officer,  I  would  like  to  add  that  when  the  subject  of  our  coast  defenses, 
now  fast  growing  in  import^mce,  shall  be  properly  considered,  Now  Haven,  with  a 
harbor  such  as  the  breakwater  would  make  it,  with  accommodations  for  our  largest 
Iron-clads,  will  hecome  of  vast  strategic  valuo  to  the  country ;  for  where,  may  I  ask, 
have  we  another  single  port  in  the  vicinity  of  the  metropolis  which  will  allow  the 
entrance  of  a  vessel  drawing  30  feet  of  water  at  all  stages  of  the  tide,  save,  perhaps, 
the  exposed  one  of  Gardiners  Bay  f  One  can  imagine  what  England  would  give  for 
a  place  of  like  natural  advantages.  How  long  would  she  bo  in  building  up  a  ^rand 
harbor;  and  wonder  why  the  money  from  our  own  great  resources  is  not  immediately 
forthcoming  to  carry  out  the  sugg^tions  of  the  harbor  commissioners  of  New  Haven, 
supported  bv  petitions  to  Congress  f^om  important  citizens,  representing  the  whole 
Atlantic  seaboard  f 

Very  respectfully,  yonrs, 

C.  M.  Chester, 
Commander  V,  S,  Navy,  Commanding  Galena. 

Capt.  Ohas.  H.  Townsend. 


LETTER  OF  MR.  JA8.  M.  TOWNSEND. 


"  Raynham,"  Townsend  Avenue, 
New  Haven,  Conn.,  January  10,  1887. 

Dkar  Brother  :  I  must  call  your  attention  to  the  large  fleet  of  vessels  that  sought 
refbge  in  New  Haven  Harhor  during  one  of  the  very  heavy  gales  last  autumn.  One 
afternoon,  before  the  '^gale  broke,"  I  counted  one  hundred  and  seventeen  (117)  sail 
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of  vessels  of  all  classes  at  anchor  from  Long  Wharf,  in  the  channel,  to  the  breakwater. 
The  vessels  under  the  lee  of  the  breakwater  seemed  to  have  little  proteetion  when 
the  wind  shifted  to  the  southwest,  and  when  it  veered  more  westerly,  and  ai  low  tide, 
they  lay  across  the  channel,  blockading  the  whole  approach  to  the  wharf. 

Upon  inqniry,  I  find  it  is  the  opinion  of  vesselmen,  owiiers  of  vessels,  aa  well  as 
those  who  sail  them,  tliat  the  same  protection,  or  ample  protection,  shonld  be  made 
for  vessels  exposed  to  the  southwest  gale  as  is  now  being  furnished  a^nst  southeast 
gales  on  the  east  side  of  the  harbor,  and  that  the  Government  shbuld  at  once  af^io- 
priate  liberal  and  sufficient  sums  for  the  west  breakwater,  which,  in  the  opinion  of 
all  who  know  the  necessity  of  it,  should  be  hurried  to  completion. 
Sincerely,  yours, 

Jas.  M.  Townsrnd. 

Capt.  Cha&  Harvby  Towksbnd, 

New  Haven,  Conn. 


letter  of  mr.  john  c.  byxbeb,  collector  of  customb  at  new  havsh. 

Custom-House,  Collector's  Office, 

New  Haren,  Conn^^  Jamumy  7,  19tB, 

Dear  Sir  :  Inclosed  please  find  commercial  statistics  for  the  fiscal  year  ending  Jane 
30,  1888 ;  also  custom  receipts  at  this  port  for  the  past  thirty-three  years,  from  June 
30,  1K>5,  to  June  30,  1888,  inclusive. 

The  last  showing  that  upwards  of  ^9,000,000  have  been  paid  into  the  Treasary  of 
the  United  Stat-es  duTing  this  brief  period  would  seem  to  warrant  the  Gk>vemmeiit  la 
granting  liberal  appropriatione  for  the  general  benefit  of  foreign  and  domestic  oom- 
merce,  by  indorsing  the  plans  of  the  tJ.  S.  Engineers  in  the  scheme  for  locating  a 
place  of  refuge  off  the  entrance  of  this  port. 

This  measure  has  received  the  approval  of  commercial  men  ftom  Maine  to  Georgia 
who  are  interested  in  establishing  these  important  works  on  the  east  approach  to  the 
port  of  New  York,  and  securing  such  an  important  position  for  a  spacious  harbor  ot 
refuge  for  vessels  of  the  larger  class,  making  a  rendezvous  and  base  of  operationa  fat 
our  naval  vessels  in  time  of  war  engaged  in  defending  the  coasts  of  Long  Island  Soiiml 
fh>m  the  approach  of  hostile  fleets. 
Yours,  truly, 

JOBN  C.  BTXBBK, 

Collector  of  CusUmt, 

Capt.  C.  H.  Townsend, 

New  Haven, 


COMMERCIAL  STATISTICS  FOR  THE  FISCAL  YEAR  ENDIKO  JUNE  30,  1888. 

Foreign. 

Receipts  of  duties  on  imports |343,78S.73 

Miscellaneous  receipts $1,593.50 

Value  of  merchandise  imported $^8,967.98 

Value  of  merchandise  exported |2,566«S33.00 

Number  of  vessels  entered  from  foreign  ports 41 

Number  of  vessels  cleared  for  foreign  ports 23 

Total  foreign  tonnage -  9,812 

CoMiwiee* 

Sailing  vessels  entered 18,S30 

Sailing  vessels  cleared 18,830 

Steam-vessels  entered 9,300 

Steam-vessels  cleared 9,900 

Value  of  coal  received  (695,200  tons) $3,128,400.00 

Value  of  iron  received  (93,000  tons) $1,674,000.00 

Value  of  lumber  received $2,802»000.00 

Value  of  oyster  business $2, 600, 000;  00 

Value  of  miscellaneous  merchaudise  received $73, 160,230i.00 

Value  of  miscellaneous  merchandise  shipped $S9,^80,6IO,00 
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BeeapitnlaUon, 

Total  receipts - .' 1245.316.23 

Value  of  merchandise  imported 558,967.92 

Valae  of  merchandise  exported 2,566,233.00 

Value  of  merchandise  coastwise 82,424,630.00 

Value  of  merchandise  shipped 59,645,840.00 

Total 145.441,987.15 

Total  tonnage  of  vessels ^ tons..  550,600 


STATISTICS  OF  CUSTOM-HOUSE    AT    NEW    HAVBN,   CONNECTICUT,  THE    UVST    THIRTY- 
THBBB  YEARS,  FROM  JUNE  30,   1855,  TO  JUNE   30,   1887,  INCLUSIVE. 

The  following  tahle  will  show  the  collections  as  follows: 


1855 tW,325 

1856 286,875 

1H67 280,510 

1868 198,445 

1869 163,363 

1860 144.721 

1861 86,687 

1862 220,362 

1863 245,423 

1864 184,884 

1865 284,391 

1866 286,804 

1867 288,055 

1868 267,467 

1869 261,411 

1870 325,303 

1871 300,644 

1872 222,236 


1873 344,059 

1874 378,128 

1875 350,339 

1876 409,048 

1877 298,028 

1878 312,805 

1879 299,028 

1880 344,998 

1881 257,556 

1882 482,872 

1883 245.272 

1884 288,628 

1885 302,228 

1886 161,974 

1887 245,316 

Total 9,072,080 


IMPROVEMENT  OP  MILPORD  HARBOR,  CONNECTICUT. 

This  harbor  is  on  the  north  shore  of  Long  Island  Sonnd,  aboat  9 
miles  soathwest  of  New  Haven,  Conn.  It  consists  of  a  broad,  open 
bay,  from  the  head  of  which  the  Wepauwog  Biver,  a  small  tidal  stream, 
extends  three  quarters  of  a  mile  north  to  the  Milford  Wharves,  and  the 
Indian  Biver,  another  small  inlet,  extends  northeasterly.  The  mouth 
of  the  latter  stream  is  partly  closed  by  a  dam  formerly  used  to  create 
power  for  a  tide-mill. 

The  original  depth  on  the  bar  just  outside  the  mouth  of  the  rivers 
was  less  than  2  feet  at  mean  low  water,  and  in  some  places  between 
there  and  the  upper  wharves  low  tide  left  the  channel  nearly  bare. 

The  mean  rise  of  the  tide  is  6.2  feet. 


PROJECTS  FOR  IMPROVEHENT. 


A^sorvey  of  breakwater  at  Milford,  Oonn.,  was  ordered  by  Congress 
in  the  river  and  harbor  act  of  1872.  There  being  no  breakwater,  a  sur- 
vey of  the  harbor  was  made  for  a  breakwater,  and  in  his  report,  dated 
December  24, 1874,  (printed  as  part  of  Ex.  Doc  No.  107,  Forty-second 
OoDgxeea,  third  session^  and  also  on  page  1041  of  the  Annual  Heport  of 
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the  Chief  of  Engineers  for  1873),  General  Warren,  U.  S.  Engineers, 
submitted  the  following  plan  of  improvement : 

1.  A  riprap  breakwater  from  Welch's  Point,  on  the  east  side  of  tho  mouth  of 

the  harbor $67,000 

2.  Protecting  the  blafifs  on  the  east  shore  from  erosion  by  means  of  small 

stoue  jetties 5,500 

3.  Dredging  4  feet  deep  and  100  feet  wide  across  the  bar  at  the  month  of  the 

river 6,250 

4.  A  jetty  on  the  east  side  of  the  channel,  to  prevent  the  dredged  area  from 

tilling  and  to  confine  the  action  of  the  tide 5,000 

Superintendence 1,250 

Total ^,000 

In  1874  $5,000  was  appropriated  for  this  harbor,  and  work  under  the 
above  project  was  begun,  building  the  small  jetties,  to  protect  the  east 
shore.  Twelve  such  jetties  were  built  100  to  130  feet  long,  and  rising 
to  9  feet  above  mean  low  water  line*  The  appropriation  of  1875  ($13,- 
000)  was  applied  to  tho  repair  of  these  jetties,  to  constructiou  of  a  jetty 
from  the  east  shore,  at  the  mouth  of  Indian  Biver  (Long  Jetty),  and  to 
dredging  across  the  bar. 

In  the  Annual  Keport  for  1876  (see  Annual  Beport  of  the  Chief  of  En- 
gineers for  1870,  Part  I ,  page  225)  Colonel  Barlow,  U.  S.  Engineers, 
recommended  thatthedredged  channel  be  carried  up  to  the  Town  Wharf, 
about  a  half  mile  further,  at  an  additional  estimated  cost  of  $9,000. 

This  recommendation  was  renewed  in  1877,  and  was  included  in  the 
project  for  expenditure  of  the  appropriation  of  $10,000  made  in  1878. 
In  that  and  the  following  year  the  4-foot  channel  across  the  bar  was 
completed  to  180  feet  width  as  originally  projected,  and  was  extended  to 
Town  Wharf  with  width  irom  60  to  75  feet,  and  Long  Jetty  was  repaired; 
also  under  the  same  appropriation,  in  1879  and  1880,  an  additional  jetty, 
authorized  by  Department  letter  of  October  16, 1889,  was  built  on  the 
west  side  of  the  channel  extending  southward  from  Burns's  Point.  This 
appropriation  completed  the  original  project  except  the  breakwater; 
sufficient  money  for  beginning  that  had  not  been  appropriated. 

June  14,  1880,  $5,000  was  appropriated,  and  in  accordance  with  a 
project  for  its*  expenditure  submitted  and  approved,  the  4-foot  harbor 
channel  was  extended  from  Town  Wharf  to  the  Straw  Works  Wharf,  at 
the  upper  end  of  the  harbor,  with  a  width  of  40  feet.  This  was  com- 
pleted before  the  appropriation  was  exhausted,  and  "  at  the  earnest 
solicitation  of  those  most  interested  in  the  works  of  improvement  there, 
an  experimental  channel  25  feet  wide  and  8  feet  deep  was  cut  through 
the  bar  at  the  entrance  lying  within  and  on  the  west  side  of  the  4- 
foot  channel  already  made.  This  is  now  of  great  use  to  the  steam- ves- 
sels employed  in  the  fish- oil  works  at  that  place,  and  it  is  claimed  that 
the  increase  of  shipping  in  the  harbor,  particularly  in  the  oyster  busi- 
ness, for  which  those  waters  seem  very  well  adapted,  will  soon  require 
an  8-foot  channel  of  fully  100  feet  width.  Such  a  channel  would 
involve  the  removal  of  about  45,000  cubic  yards  more  of  material,  prin- 
cipally sand  and  gravel,  which,  at  ruling  prices,  would  cost,  including 
superintendence  and  incidental  expenses,  about  $11,000.  (Extract  from 
Colonel  Barlow's  Annual  Beport  of  188L  See  Annual  Beport  of  the 
Chief  of  Engineers  for  1881,  Part  I,  page  598  and  599.) 

Under  the  appropriation  of  $5,000  made  August  2,  1882,  the  project 
above  suggested  was  adopted  and  the  8foot  channel  was  widened  to 
65  feet  from  the  baj^  up  to  Merwin's  Wharf,  with  100  feet  width  around 
the  bend  at  Burn's  Point. 

By  act  of  Congress  approved  March  3,  1871,  a  survey  for  a  break* 
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water  and  harbor  of  refuge  at  Milford  Harbor  was  authorized*  The 
survey  was  made,  and  a  report,  with  estimates,  was  submitted  January 
20, 1882.  This  report  is  printed  in  the  Annual  Beport  of  the  Chief  of 
Engineers  for  1882,  Part  I,  page  632. 

OPERATIONS  DXJRINa  THE  FISCAL  YEAR  ENDING  JUNE  30,  1889. 

By  act  of  Congress  of  August  11, 1888,  $5,000  were  appropriated  **  to 
complete  improvement.  ^  The  project  for  expenditure  of  this  appropri- 
ation, as  approved,  contemplated  dredging  to  make  the  8-foot  channel 
100  feet  wide,  and,  if  practicable,  making  some  repairs  to  Long  Jetty. 

Proposals  for  dredging  were  received  under  date  of  February  4,  1889, 
and  a  contract  was  entered  into  with  the  Hartford  Dredging  Company, 
of  Hartford,  Conn.,  to  do  the  required  work  at  the  rate  of  18  cents  per 
cubic  yard.  Work  under  this  contract  was  begun  May  2,  and  com- 
pleted June  21 ;  18,000  cubic  yards  being  removed  and  the  8-foot  chan- 
nel being  made  100  feet  wide  or  over  across  the  bar  at  the  mouth  of  the 
river. 

After  the  contract  for  dredging  was  awarded,  it  appeared  that  a  part 
of  the  appropriation  could  be  applied  to  repair  of  Long  Jetty;  author- 
ity was  granted  fordoing  this  by  purchase  in  open  market,  and  265  tons 
of  new  stone  were  purchased  and  delivered  at  cost  of  $2.50  per  ton,  and 
395  tons  of  stone  were  removed  from  the  outer  end  of  the  jetty  and 
placed  to  reinforce  the  side  slopes  at  cost,  for  labor  of  removal  and  re- 
placing, of  $1.25  per  ton. 

The  jetty  was  shortened  by  about  60  feet ;  this  was  rendered  necessary 
by  the  widening  of  the  8^foot  channeL 

PRESENT  CONDITION  OF  IMPROYEMENT. 

The  channel,  dredged  4  feet  deep,  with  width  of  60  feet  for  about  two- 
thirds  distance  from  the  mouth  of  the  river  to  the  straw-works  wharf, 
and  width  of  40  feet  the  rest  of  the  distance,  is  understood  to  be  in 
good  condition,  Jiaving  filled  but  little. 

The  channel  across  the  bar  is  now  8  feet  deep  and  over  100  feet 
wide. 

Long  Jetty,  on  the  east  bank  at  the  mouth  of  Indian  Biver,  needs 
further  repairs }  the  other  jetties  need  slight  repairs. 

PROPOSED  OPERATIONS. 

Future  appropriations  should  be  applied  to  repairing  the  jetties  and 
to  maintaining  the  channels  already  dredged.  A  recent  estimate  places 
the  cost  of  properly  repairing  the  jetties  at  about  $2,500.  Nothing 
will  be  needed  for  maintaining  the  channel  during  the  ensuing  year. 

Appropriations  for  Milford  Harbor  have  been  made  as  follows,  viz : 


Date. 


Jane 
Juoe 
H»r. 
Juoe 
Jnne 
Har. 
Ang. 


10,1872 

23,1874 

8.1876 

18.1878 

14,1880 

8,1881 

2,1882 

11,1888 


AppropriAtioii0. 


Surrey 

Jetties  on  oMt  shore 

Long  Jetty  and  dredging  at  month  of  river 

Dredging  to  Town  Wbar? 

Dredginff  above  Town  Wharf  and  8  feet  below  Merwin's  Wharf  on  bar 

Sarvoy  for  breakwater 

Dredging  8  feet  on  bar  .. 

Dredging  8  feet  on  bar  and  repiUring  Long  Jetty 

Total 


Amount. 


$1,600 

6.000 

13.000 

10.000 

^000 

100 

6.000 

6.000 

44,000 


Milford  Harbor  is  in  the  collection  dintriot  of  New  Hayeo  ;  it  is  abont  9  miles  west 
^m  Fort  Hale,  New  Hay  en  Harbor.  The  nearest  ligUt-hoose  is  oil  Stratford  Point, 
4  miles  to  the  westward. 
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Monejf  sUUemenU 

July  1, 1888,amount  available $241. (he 

Arnonnt  appropriated  by  act  of  August  ll,  1888 5,OOO.U0 


July  1, 1889,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1.  1888 t2,214.89 

Julyl,  1889,  outstanding  liabilities \,^1,1B 


5,241.  OS 


3,836.07 


Julyl,  1889,  balance  available 1,404.35 

{Amount  (estimated)  required  for  completion  of  existing  project 2, 500. 00 

Amount  that  can  be  profitably  expended  in  fiscal  vear  ending  June  30, 1^91  2  500.  rO 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


Abstract  of proposah  for  dredginain  Miljord  Hmrhor,  ConneoHcuUopeMdDooetuberl^y  IS^ 

by  Col,  2>.  C  HouatoHj  Corps  of  Engineers, 


No. 


2 


Knie  and  ftddrsM  of  bidder. 


Hartford  Dredging  ConipAny,  Hartford,  Conn. 
John  H.  Fenner,  Jersey  City,  N.  J 


Bate  per 

cobioyard. 

(18.000 

cnbie 

yarde). 


of  bid. 


03,140 
8,000 


*  Lowest  bid ;  entered  Into  contract  February  4, 1880;  contract  completed  Jane  21, 1880. 
Non.— Amount  available  for  contract  work,  $4,500. 


COMMRBCE  OF  MILFORD  HARBOR,  CONKECTICUT,  FOR  TBAR  KNDINO  DBORKBBR  31,  1868. 

Vessels  arriving  and  departing. 


Yeasela. 


Steamers  . . 
Sail-vessels 


Total 


Hi;  000 
U,7Si 


128, 


The  chief  articles  of  commerce  are : 
Coal  (2,500  tons) |11>250 


Lumber. 


8.>.000 


Oysters  shipped  (128,000  bushels) 96,000 

General  merchandise 50,000 

Fish-oil  and  fertilizers not  known. 

Most  of  the  coal  is  now  transported  by  rail. 


D  & 

IMPROVEMENT  OF  H0U8AT0NIC  RIVER,  CONNECTICUT. 

The  HousatODic  is  a  loDg  shallow  river,  ranning  soathward  throagh 
Massachusetts  and  Goonecticat  and  emptying  into  Long  Island  Sound 
just  east  of  Stratford  Point,  about  15  miles  southwest  from  New  Haven. 
At  Derby.  13  miles  above  its  moutb|  it  receives  the  discharge  of  tlie 
Naugatnck,  a  small  rapid  river.    This  point,  which  baa  been  regarded 
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as  tbe  head  of  uavigation,  is  nearly  the  head  of  tide- water.  Aboat  a 
mile  above  there  is  a  dam  across  tbe  Honsatouic  Kiver  famishing  large 
water-power.  For  at  least  5  miles  below  Derby  the  water  is  always 
iVesh. 

The  original  depth  on  the  worst  bars  in  the  river  (six  in  number)  was 
from  3.5  to  4.5  feet  at  mean  low  water ;  there  was  also  a  bar  across  the 
river's  mouth  with  abont  4  feet  low-water  depth* 

PROJECTS  FOB  IMPROVEMENT. 

In  pursuance  of  a  resolution  of  the  House  of  Representatives,  dated 
December  20, 1869,  authorizing  a  survey  of  the  Housatonic  River  below 
Derby,  which  resolution  was  referred  by  the  Secretary  of  War  to  the 
Chief  of  Engineers  for  report  as  to  "the  necessity  for  the  survey,''  an 
examination  of  the  river  from  Derby  to  Long  Island  Sk)und  was  made 
by  Col.  D.  C.  Houston,  Corps  of  Engineers,  who  reported  January  8, 
1870,  recommending  a  detailed  survey  of  all  that  part  of  the  river  at  an 
estimated  cost  of  t5,000. 

This  report  was  printed  in  House  Ex.  Doc.  Ko.  62,  Forty-first  Con- 
gress, second  session. 

By  act  of  Congress  approved  July  11, 1870,  a  survey  of  the  Housa- 
tonic River  below  Derby,  Conn.,  was  directed,  and  an  allotment  of 
$2,700  WHS  made  for  a  survey  "  sufficient  to  determine  the  prominent 
obstructions  to  navigation."  In  his  report  on  this  survey,  dated 
January  23,  1871,  and  printed  in  House  Ex.  Doc.  No.  95,  Forty-first 
Congress,  third  session,  also  in  the  Annual  Report  of  the  Chief  of  Engi- 
neers for  1871,  page  781.  General  Q.  K.  Warren,  Corps  of  Engineers, 
submitted  the  following  estimates  for  making  a  channel  7  feet  deep  at 
mean  low  water,  to  be  200  feet  wide  over  the  bar  at  the  mouth  of  the 
river,  and  150  feet  wide  in  the  river,  the  channel  at  the  river's  mouth  to 
be  protected  on  the  east  side  by  a  breakwater  from  Milford  Beach : 

Jetty  at  Sow  and  Pigs  R«ef $4,000 

Removing  Drew's  Rock,  357  onbio  yards 2,000 

Dredging  insidothe  bar  at  the  month 18.486 

Dredging  on  the  bar  at  the  mouth 12,000 

Constmction  of  breakwater  at  month 368,475 

Total 404,961 

The  breakwater  was  to  be  built  of  riprap  up  to  1^  feet  above  mean 
low  water  and  of  dimension  stone  above ;  it  was  to  be  6  feet  wide  on 
top,  rising  to  11  feet  above  low  water,  and  was  to  extend  to  the  6foot 
curve,  an  estimated  length  of  4,200  feet. 

March  3, 1871,  the  first  appropriation  for  improvement  of  the  river 
was  made  and  work  in  accordance  with  the  project  was  begun.  In 
1872  the  project  was  modified  to  admit  of  a  jetty  connecting  Drew's 
BocJs  with  the  west  bank,  instead  of  removal  of  the  rock.  This  was 
done  on  the  ground  of  economy  and  the  jetty  was  built  in  1872.  The 
result  has  b^n  to  form  a  bar  below  the  jetty,  which  required  such  fre- 
quent dredging  that  it  was  found  expedient  to  remove  the  rock,  as  orig- 
inally projected.    This  was  done  in  1887-'88. 

Appropriations  were  not  made  in  sufficient  amount  to  warrant  begin- 
Ding  the  breakwater  as  originally  desigued,  and  in  1879  Colonel  Barlow 
proposed  to  substitutefor  it  a  riprap  jetty  at  an  estimated  cost  of  $12,000. 
In  1882  the  estimate  was  changed  to  $20,250,  tbe  contemplated  jetty 
being  6,000  feet  long  and  rising  only  to  low-water  level.  Such  a  jetty 
could  subsequently  be  built  higher,  if  necessary,  and  there  seems  no 
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doabt  that  this  would  have  to  be  done  before  any  usefol  effect  oonld  be 
realized.  Therefore,  in  my  annaal  report  for  1887  (see  Annual  Report 
of  the  Chief  of  Engineers  for  1887,  Part  I,  page  607),  I  presented  revised 
estimates  for  a  breakwater,  modifying  the  originally  proposed  method 
of  construction  to  one  for  using  riprap  only,  experience  at  harbors  on 
Long  Island  Sound  having  shown  this  construction  to  be  as  durable  as 
dimension-stone  work  and  more  economical. 

At  the  same  time  estimates  based  on  recent  surveys  were  submitted 
for  the  dredging  necessary  to  make  the  channel  7  feet  deep  with  width 
of  200  feet  at  the  mouth  of  the  river  and  100  feet  above.  The  latter  width 
was  adopted  in  1883,  because,  up  to  that  time,  the  originally  proposed 
width  of  150  feet  had  never  been  obtained. 

Following  are  the  estimates  for  the  bi*eak water  and  for  dredging  sub- 
mitted in  1887 : 

• 

For  a  breakwater  5,750  feet  long,  extending  from  Milford  Beach  3,250  feet 
in  a  coarse  aboat  sonth-sontbeast,  thence  paraUel  with  and  500  feet  from 
tbe  channel,  2,500  feet  further  to  the  12-foot  curve  inside  the  bend  to  be 
bailt  up  to  3  feet  above  mean  low  water,  top  width  6  feet,  side  slopes  1  on 
on  1;  outside  tbe  bend  to  be  bnilt  up  to  6  feet  above  high  water,  top  width 
12  feet,  outer  slope  1  on  2,  and  inner  slope  1  on  1 $175,000 

For  dredging  at  the  month  of  the  river  and  at  six  bars  in  the  river,  146,000  en- 
bio  yi^s,  at  16  cents,  with  about  15  per  cent,  added  for  contingent  ex- 
penses  ^ 27,000 

Total 202,000 

To  which  should  be  added  about  $4,000  annually  required  for  main- 
tenance of  the  channels. 

January  27, 1888,  a  letter  further  explaining  the  reasons  for  the  new 
estimate  for  the  breakwater  was  submitted  to  the  Chief  of  Engineers, 
and  was  subsequently  printed  as  Senate  Ex.  Doc  Ko.  103,  Fiftieth  Con- 
gress, first  session,  and  also  in  the  Annual  Beport  of  the  Chi^  of  En- 
gineers for  1888,  Part  I,  page  554. 

OPEBATIONS  DUBINa  THE  FISCAL  YEAB  ENDING-  JUNE  30,  1889. 

The  act  of  Congress  of  August  11, 1888,  which  appropriated  #35,000 
for  improving  this  river  provided  that  $25,000  of  this  amount/^  may  be 
expended  in  commencing  the  construction  of  a  breakwater  at  the  mouth 
of  said  river.'^ 

Mr.  H.  J.  Lewis,  of  Stratford,  Conn.,  the  owner  of  that  part  of  Milford 
Beach  (on  the  east  side  of  the  river's  mouth)  where  it  was  designed  to 
place  the  shore  end  of  the  breakwater,  voluntarily  deeded  to  the  CTnited 
States  a  strip  of  beach  50  feet  wide  and  130  feet  deep  to  be  used  for  the 
construction  of  the  shore  end  of  the  breakwater. 

This  deed  was  accepted  by  the  Department  of  Justice  as  sufficient 
for  the  purpose  for  which  it  was  designed,  and  the  deed  is  reconied  in 
the  office  of  the  town  clerk  of  Milfor  J,  Conn. 

Proposals  for  commencing  the  construction  of  a  riprap  breakwater  to 
extend  southeastwardly  from  Milford  Beach  were  received  and  a  con- 
tract dated  May  17, 1889,  was  entered  into  with  William  EL  Norton,  for 
delivering  riprap  granite  and  constructing  the  breakwater  as  required,  at 
the  rate  of  $1.49  per  ton.  Arrangements  have  been  made  for  t^ginning 
work  under  this  contract  early  in  July. 

Ten  thousand  dollars  of  the  appropriation  being  applicable  to  dredg- 
ing, proposals  for  hire  of  dredging  plant,  crew,  and  necessary  appur* 
texances  were  received,  and  on  April  9, 1889,  a  contract  was  entered 
into  with  Richard  Parrott  to  furnish  plant,  etc.,  as  required,  at  the  rate 
of  $8.50  per  hour.    Work  under  this  contract  is  not  yet  begun. 
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PRESENT  CONDITION  OF  IMPROVEMENT. 

The  present  available  depth  on  the  several  bars  in  the  river  and  on 
the  bar  at  the  month  of  the  river  is  from  5  to  6  feet  at  mean  low  water. 
Drew's  Eock  and  Jetty  have  been  removed. 

PROPOSED  OPERATIONS. 

Under  the  contracts  now  in  force  the  channels  in  the  river  will  be 
dredged  to  7  feet  depth  at  mean  low  water  and  the  shore  end  of  the 
breakwater  will  be  coustracted. 

With  future  appropriations  it  is  proposed  to  widen  and  maintain  the 
river  channels,  to  complete  the  breakwater,  and  to  deepen  aod  main- 
tain the  channel  on  the  bar  at  the  river's  month,  as  provided  in  the 
project. 

The  estimated  cost  of  completing  this  work  is  $167,000,  to  which 
should  be  added  abont  $4,000  annually  for  maintenance  of  dredged 
channels. 

Appropriations  for  the  Honsatonio  Biver  have  been  made  as  follows, 
viz: 


Dato. 


Mar. 
Jnly 
Mar. 
Jane 
Mar. 
Jano 
Mar. 
Juae 
June 
Mar. 
Aug. 
July 
Aug. 
Aug. 


2,1867 

11,1870 

8, 1871 

10, 1872 

a,  1873 

23, 1874 

8,^875 

18,1878 

14.1880 

3,1881 

2,1882 

6,1884 

5,1886 

11,1888 


AppUoation. 


ExaroiDation 
Surrey 


Sovraod  IMea Jetty;  dredging. 
}k  jetty ;  dxedging . 


Drew's  Roc 
Dredging 
do.. 


.do 
do 
do 
do 


BemoTing  Drew's  Bock  and  jetty,  1887. 

do 

do 

CommenolDg  breakwater ;  dredging — 


Total 


Amount. 


$43 

2,700 

15,000 

15.000 

10,000 

10,000 

5.000 

5.000 

2,000 

2,000 

2,000 

2,500 

5,000 

35,000 


111,242 


The  HonsatoDic  River  is  the  boondary  between  the  coUection  distriots  of  New 
HavoD  aod  Fairfield.  The  nearest  work  of  defense  is  Fort  Hale,  New  Haven  Har- 
bor, about  15  mileo  east.  The  nearest  light-hoose  is  on  Stratford  Point  at  the  mouth 
of  the  river. 

Money  Statement. 

July  1,  1888,  amount  available $1,705.41 

Amount  appropriated  by  aot  of  August  11, 1888 a*),  000. 00 

36,705.41 
July  1, 1889,  amount  expended  during  fiscal  year,  exolnsive  of 

liabilities  outstanding  July  1,  1888 $614.23 

July  1, 1889,  outstanding  liabilities 100.00 

July  1, 1889,  amount  covered  by  existing  contracts 27,860.00 

28,574.23 

July  1,1889.  balance  available 8,131.18 


(Amount  (estimated)  required  for  completion  of  existing  project 167, 000. 00 
AmouQ  t  that  can  be  profitably  expended  in  fiscal  vear  ending  June  30, 1891  100,000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 
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AbHreict  of  proposah  for  hire  of  dredging  plant  for  improving  Housatonio  River,  Connect- 
ictti,  opfved  March  13,  1889,  by.  Col,  D,  C.  Houston,  Corps  of  Engineers, 


Xa 

Name  of  bidder. 

Kate  per 
hoar. 

Goarantied 
rate  of  ex* 
cava ti on 
per  boar. 

Bemarka. 

*1 

Kichard  Parrott,  Newborsh. N.  Y 

$8.50 
11.00 

(huyds, 
50 
60 

17  0  Ota  per  cable  TWd. 
18|  oenta  per  oabic  yard. 

2 

J.  II.  Fenner.  Jersey  Citv.  N.  J.. 

*  Entered  into  contraot  with  Bichard  Parrott,  under  date  of  April  9, 1889;  work  not  y^  beinm. 
Note.— Amoant  available  for  contract,  $9,000. 


Abstract  of  proposals  for  the  construction  of  breakwater  at  the  mouth  oftheHousatonicRiter, 
Connecticut,  opened  April  22,  1889,  by  Col.  D,  C.  Houston,  Corps  of  Engineert, 


No. 

Name  of  bidder. 

Bat« 

per  ton 

for  riprap 

(14,000 

tons). 

Amonnt 
of  bid. 

Bemarka. 

• 

1 

2 

•3 

4 

John  C.  Foejc  and  Herbert  H.  Scrib- 
ner. Jr.,  Now  York  Citv. 

J.  a  HowpU,  Now  York  City 

Wm.  H.  Morion,  New  York  City. . . . 

Francia  H.  Smith,  New  York  City  .. 

$2.43 

1.77 
1.49 

1.49 

$34,720 

24,780 
20.860 

20,860 

Kind  of  atone,  granite  or  blaok  rock. 

Xind  of  atone  not  stated. 

Kind  of  Htone,  granite,  rerbal.  Same 

rate  as  bid  No.  4. 
Kind  of  stone  not^tated.  Same  rat«  as 

bid  No.  3. 

^Entered  into  contract  with  Wm.  H.  Morton,  nnder  date  of  May  17, 1889;  workaUmt  to  begin. 
NOTB.— Amount  available  for  contract  work,  $20,000. 


COMMERCE  OF  1IOUSA.TONIC  RIVER  FOR  YEAR  ENDING  DXCBMBBB  31,  188^ 

At  Derby,  head  of  navigation^ 


Bteuners  ... 
Sail  vessels. 


Total 


Vessels  arriving  and  departing. 


814»TS8 


Articles. 


Lumber  received  and  shipped fbet.. 

Coal  received  tons.. 

Copper  received  and  shipped do... 

Paper  received  and  shipped do  .. 

Iron  received  and  shipped do... 

MiscellaneouH merchandise  received do... 

Miscellaneons  merchandise  shipped do. . . 

Total 


Qoaatity. 


2,000,000 
40,000 
6.000 
60,000 
12,000 
118,000 
50,000 


Talna 


$36,  $0$ 

210,240 

210,460 

24,000 

228^000 

13,000^000 

$,760,000 

M,  468. 640 
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Ji  Siratfordy  near  mouth  of  river. 


YdMels  ftrriving  and  depftrting. 


Large  Teasels  (steamers  and  sail  vessels) . 
Small  vessels,  "  oystermen  "  (sail  vessels). 


Tonnage. 


2,780 
12,000 


Articles. 


Coal 

Oysters 

Misoellaneona 
Oyster  shells. . 

Total.., 


Received. 


46,700 


Shipped. 


Ton*. 

Ton$. 

16,000 

12,500 

5,000 

5,000 

10,700 

28,770 

15,000 

15.000 

01,270 


The  yaloe  of  cargoes  reoeived  and  shipped  was  1844,700. 


D.  9- 

IMPROVEBIENT  OF  BRroOEPORT  HARBOR,  CONNECTICUT. 

This  harbor  extends  nearly  3  miles  inland  from  the  north  shore  of 
Long  Island  Sonnd,  its  width  of  abontone  mile  at  the  month  decreasing 
to  200  feet  between  opposite  wharves  at  its  npper  end.  The  channel 
even  in  the  widest  part  of  the  harbor  is  comparatively  narrow. 

Before  the  first  work  by  the  United  States  was  done  at  this  harbor, 
the  depth  over  the  bars,  at  the  harbor's  month,  was  abont  5  feet  at 
low  water,  equivalent  to  llj  feet  at  high  water,  and  the  low- water 
depth  above  the  bridges  was  from  2  to  7  feet. 

PROJECTS  FOR  IMPROVEMENT. 

In  1833  a  petition  of  citizens  of  Bridgeport  was  presented  to  Congress 
asking  an  appropriation  of  $10,000  to  improve  the  harbor  ^  this  was 
granted  in  1836,  and  the  agent  in  charge  was  instructed  by  the  Engi- 
neer Department  to  dredge  a  channel  8  feet  deep,  making  it  200  feet 
wide  through  the  outer  bar  and  100  feet  wide  through  the  inner  bar, 
or  as  much  as  the  appropriation  would  admit  of  ^  the  work  was  done  by 
contract  in  1837 ;  the  rate  was  high  (understood  to  be  72.8  cents  per 
cubic  yard)  and  the  funds  were  exhausted  when  the  channel  through 
the  outer  bar  had  been  made  60  feet  wide* 

In  1838  Captain  Swift,  U.  S.  Engineers,  reported  that  the  channel  had 
been  sounded  and  was  found  to  be  12  feet  deep,  or  4  feet  deeper  than 
when  left  by  the  dredger. 

Nothing  further  was  done  until  1852,  when  a  second  appropriation 
of  $10,000  was  made;  Captain  Dntton,  U.  S.  Engineers,  found  that  the 
channel  on  the  outer  bar  was  then  6  feet  deep  and  90  feet  wide,  and  ou 
the  inner  bar  but  5  feet  deep,  and  he  submitted  a  project  for  dredging 
through  both  bars  to  a  depth  of  8  feet  and  a  width  of  200  feet,  at  a  total 
estimated  cost  of  $32,000 ;  this  project  was  approved  by  the  Secretary 
of  War,  February  5,  1853,  and  with  the  $10,000  then  available,  chan- 
nels 8  to  13  feet  deep  were  dredged  100  feet  wide  through  the  inner 
bar  and  60  feet  wide  through  the  outer  bar. 
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Tbe  project  of  1882  for  making  600  feet  widtb  of  cbannel  betweeo  the 
inner  beacon  and  tbe  Kangatack  KaUroad  Wharf  was  reported  in  tho 
last  Annnal  Beport  as  completed. 

The  inner  beacon  has  been  rebnilt  and  its  location  slightly  changed, 
which  makes  it  desirable  to  cnt  off  a  shore  point  ontside  the  new  pod- 
tion  of  that  beacon  ;  this  was  partly  done  in  1888. 

PBOFOSED  OPEBATIOKS. 

With  fatare  appropriations  it  is  proposed  to  complete  the  channel 
above  tbe  bridges,  to  remove  tbe  shoal  places  above  the  Nangatock 
Bailroad  Wharf,  and  to  widen  the  channel  eastward  to  the  harbor  line 
an  additional  width  of  about  200  feet ;  also  to  constract  a  breakwat^ 
fixim  tbe  tongne  to  tbe  inner  beacon.  The  estimated  cost  of  tbe  above 
work  is  $65,000 ;  it  conld  be  done  to  advantage  id  a  single  year. 

The  annosl  cost  of  maintaining  the  dredged  channels  in  this  harbor  is 
estimated  at  $3,000. 

Appropriations  for  the  improvemeot  of  Bridgeport  Harbor  have  been 
made  as  follows,  viz: 


ISgaodKI  feet  of  breakwater... 

KMgudSSSfMtDflinnkwtiter 

\»g  iDoer  bar  uid  upper  bu-bor 

CaE.  brtdes  M  LoDK  isbDd  BoDiid  (9  fo«t) ... . 
-  "    "^-ioLoii([I»lMidSinind(I2fe«t).., 


40.on.M 

M,Me.M 


Mu-.    S,1BT« 


DjSj^^R  upper  hirbor  (Sfeet) _._ 

D^ANtg  Bbave  bridco  and  nuler  bu  (9  (ltd  13  fMtJ , . 
O0&^B.  brtdce  Id  LouK  I*land  Sonud  (12  feat) 


Dred|[iott>baTclsDerb«B<iau(13feet) 

DredgiuE  betweaa  Inner  beacon  and  laUroad  wbart  (U  fe 


Died^g  above  boTa^ralliead  bridge  (»t&A). .  ■ 


Bridgeport,  the  port  of  entr;  fur  tb«  colleotion  diatriot  of  Ffttrfleld,  is  sitoAted 
abont  ^  miles  ttom  Long  Island  Sound,  at  tbe  bead  of  BrfdKeport  Harbor.  Tbeie 
is  a  ligbt-hODse  at  the  entrance  to  tbe  barbor.  Fort  Hale,  New  Haven  Harbor,  tbe 
nearest  work  of  defense,  is  IB  miles  east. 

Money  statement. 

Jnly  1,  1868,  amonnt  available 1197.06 

Amount  appropriated  by  act  of  August  11,  1888 10,000. 00 

10, 197.06 
July  1,  1889,  amount  expentlBd  during  fiscal  year,  eiclDsive  of 

liahUities  outstanding  July  1,  1888 »l,4ia41 

July  1, 1689,  ODtaUoding  liabUities 5,869.50 

July  1, 1869,  amount  covered  by  existing  oontraots 1,070.28 

Jnly  1, 1^89.  balance  available 2,«a87 

{Amount  (estimated)  raqoired  for  eomptetion  of  ezistlne  project 55,000.00 
AmoDntthataiuibeproat«blyexpondedinfiaoalyeaTCDdingJoae30,1691    &5,OO0.D0 
Submitted  in  compliancB  witb  requirements  of  ee 
harbor  acta  of  IStiS  and  1667. . 


Stii«i»l 


Jnr  J 
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Tlio  project  of  1882  for  making  600  feet  width  of  clianuel  between  the 
inner  beacon  and  the  Naugatack  Bailroad  Wharf  was  reported  in  the 
last  Annual  Report  «s  completed. 

The  inner  beacon  has  been  rebuilt  and  its  location  slightly  changed, 
which  makes  it  desirable  to  cnt  off  a  shore  point  outside  the  new  posi- 
tion of  that  beacon  ;  this  was  partly  done  in  1888. 

PROPOSED  OPERATIONS. 

With  future  appropriations  it  is  proposed  to  complete  the  channel 
above  the  bridges,  to  remove  the  shoal  places  above  the  Naugatnck 
Bailroad  Wharf,  and  to  widen  the  channel  eastward  to  the  harlK>r  line 
an  additional  width  of  about  200  feet ;  also  to  construct  a  breakwater 
from  the  tongue  to  the  inner  beacon.  The  estimated  cost  of  the  above 
work  is  $55,000 ;  it  could  be  done  to  advantage  in  a  single  year. 

The  annual  cost  of  maintaining  the  dredged  channels  in  this  harbor  is 
estimated  at  $3,000. 

Appropriations  for  the  improvement  of  Bridgeport  Harbor  havebeeo 
made  as  follows*  viz: 


Dftte. 


Jaly 

Aug. 

Jddo 

July 

Mar. 

Jane 

Mar. 

Jane 

Mar. 

AUK. 

Jane 

Mar. 

June 

Mar. 

Aag. 

Jnly 

Aug. 

Aui;. 


4,1836 

80, 1852 

23, 1866 

11,1870 

3, 1871 

10. 1872 

3, 1873 

23,4874 

3, 1875 

14, 1870 

18, 1878 

8,1870 

14. 1880 

3, 1881 

2,1882 

5.1884 

0^1886 

11,1888 


▲pplfoitkio. 


Dredging  outer  bar 

Dredging  cater  and  inner  bars 

Survey   

do 

Dredging  and  621  feet  of  breakwater 

Dredging  and  859  feet  of  breakwater 

Dredging  inner  bar  and  upper  barbor 

Dredging,  bridge  to  Long  laland  Sound  (9  feet) 

Dre<1ging,  bridge  to  Long  Island  Sound  (12  feet) 

Dredging  upper  harbor  (9  feet) 

Dredging  above  bridge  and  outer  bar  (9  and  12  feet) 

Dredging,  bridge  to  Long  Island  Sound  (12  feet) 

do 

Dredging  above  inner  beacon  (12  feet) 

Dredging  between  inner  beacon  and  zailroad  wharf  (12  feet) 

do 

do 

Dredging  above  horee-railroad  bridge  (9  feet) 


Total 


$10,OOOlOO 

io,ooaoo 

U96&38 
600.M 
2O,0O0lW 
40,090.00 
80,000Lii0 
20,000.00 

i5,oooioe 
io.ooa(/0 
io.ooaoe 

10,000.00 
10,000.00 
10,000.01 
10,000.00 
5^000.00 

2o.ooaoo 
io,ooaoo 


243^485.80 


Bridgeport,  the  port  of  entry  for  the  collection  district  of  Fairfield,  is  sitaated 
abont  2  miles  from  Long  Island  8onnd,  at  the  head  of  Bridgeport  Harbor.  There 
is  a  light-house  at  the  entrance  to  the  harbor.  Fort  Hale,  New  Haven  Harbor,  the 
nearest  work  of  defense,  is  18  miles  east. 

Money  statement 

July  1, 1888,  amonnt  available $197.06 

Amount  appropriated  by  act  of  Angast  11,  1888 10,000.00 

10. 197. 06 
Jnly  1,  1689,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1888 $1,418.41 

July  1, 1689,  outstanding  liabilities 5,369.50 

July  1, 1689,  amount  covered  by  existing  contracts 1, 070. 28 

'  7,75ai9 

Julyl,  1689.  balance  available g,43a^ 

(Amount  (estimated)  required  for  completion  of  existing  project 55, 000. 00 

Amount  that  can  be  proioitabl^  expended  in  fiscal  year  ending  June  30, 1891  55, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  U  of  river  and 
harbor  acts  of  1866  and  1867. . 


Sui«i»( 


Ic/wt 


.-  'hf. 


r 
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AUiract  of  propoMh  for  dredging  in  Bridgeport  Harbor,  Conneetiout,  opened  Decemher  13, 

ldb8,  bjf  Col  D.  C.  Hou9ton,  Corpe  of  Engineers, 


No. 


1 

2 

•3 


Name  and  addreM  of  bidder. 


Hartford  Dredicing  Compaay.  Hartford*  Coon 

ElUah  Bralnard.  Mew  York  City 

A.  J.Beardeley  &8oii,BiidgeportkCoiiD 


Bate  per 
cnbio  yard 
(40,000  cubic 

yards). 


Omff. 


331 

20 
18 


Aroomit 
of  bid. 


♦P.  400 

10,400 

7,200 


*Loweetbid;  entered  into  contmct  Febmary  4,  lfi80.    Inprogreaa. 
NoTR.— Amoant  available  for  oontract  work,  $9,000. 


COMMSBCIAL  STATISTICS  FOR  CALENDAR  TEAR  OF  1888. 


Foreign  oommeroe : 

Arrivaltt 

Departarea 

I>on>eetio  commeroe^  arrivals  and  departarea 


Tonnage. 


1,827 

1,249 

1.265,700 


EetimaUd  value  of  cargoes, 

Reoeipta $41,000,000 

Sbipmenta 40,000,000 

Vessels  arriving  and  departing, 

(DraaghtetolSfeei.) 

Stearaera S.160 

Sailing  yesaela 0,100 

Bargee 5,800 

Total "^,060 

Vessels  carrying  212,000  tons  of  coal  entered  the  harbor  for  refnge  daring  1888. 


PETITION  RELATING  TO  DREDOINO  ABOVE  BRIDGES. 

To  the  honorable  Sbcrbtart  of  War  : 

The  undersigned  dock  and  property  owners  and  citizens  of  the  city  of  Bridgeport 
between  the  horse  railroad  bridge  and  the  Berkshire  Mills,  on  tho  harbor  of  said  city, 
respectfnlly  represent  that  while  large  appropriations  have  been  made  by  Congress 
from  time  to  time,  to  improve  Bridgeport  Harbor,  not  one  dollar  has  been  expended 
above  the  horse  railroad  bridge,  and  all  improvements  made  have  been  by  private 
enterprise.  A  large  amount  of  onsiness  is  now  transacted,  which  wonld  be  soon  foar 
folded  with  reasonable  facilities. 

A  moderate  outlay  in  cutting  off  some  points  of  mud  flats  would  straighten  the 
course  of  the  water,  give  a  direct  flow,  and  remove  the  eddies  which  now  fill  up  the 
ohanneL    By  deepening,  the  straightened  channel  (which  is  all  mud)  would  not  only 

five  us  the  same  advantages  for  water  traffic  as  enjoyed  below  us,  but  would  also 
elp  to  clean  out  the  channel  to  the  mouth  of  the  harbor  by  the  uno>>structed  flow 
of  water,  at  low  tide,  fit>m  the  mills  above. 

We  can  not  now  reach  our  docks  only  at  full  tide,  with  from  7  to  8  feet  of  water, 
which  is  a  serious  detriment  to  our  business.  We  are  often  delayed  for  hours,  and 
even  days,  on  account  of  the  tides. 

We,  therefore,  representing  the  amount  of  yearly  business  and  water  front  affixed 
to  our  names,  and  other  interested  citizens,  most  respectfully  petition  and  ask  for  an 
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appropriation  of  $10,000,  that  the  above-named  channel  may  be  opened  8i  to  9  feet 
deep,  and  100  feet  in  width. 


Names. 


Civilion  FooeA,  mayor 

Walter  Ooddard,  coUeotor  of  customs , 

John  McNeol,  harbor  master ^ 

P.  T.  Baronm.  per  B 

David  M.  Reidi  president  Board  of  Trade 

F.  AnnstroDfr , 

The  Water  Wheel  Company 

The  W.  F.  Swords  Lnmoer  Company 

The  Bridgeport  6as>Light  Company , 

George  W.  Hayes    

The  Acme  Star.  Company 

A. L.  Winston , 

Berkshire  Store  and  Coal  Company  (receive  3,000  to  5,000  tonacoal). 

Berkshire  Flour  and  Feed  Hills  (occnpving  300  feet  dock) 

J.A. Blank  (tonnage,  6,000  to 8,000 tons) 

F.  W.Pairott , 


Tho  Bridgeport  Spring  Company 
Mills  ABorritt... .Vl:.. 


Parrott  Varnish  Company 

The  Bridgepart  Paper  Company.  Kelson  Ciutls,  treasurer. 

Kangat»]ck  valley  ice  Company 

Hoosatonio  Ice  Company,  G.T.  It 


CapitaL 


*$100.000 

60,000 

100,000 


60,000 
(t) 


50,000 


100,000 

75,000 

850.000 

500,000 


Water 
fnmi. 


901 


200 

400 


TO 


400 
600 


^Ahont 


«$100,000  to  1150,000. 


[First  indorsement.] 

Office  Chief  of  Enqinesrs, 

U.  8.  Army, 
December  21,  1887. 

Respeetfally  referred  to  Lieut.  Col.  D.  C.  Hooston,  Corps  of  Engineers,  for  report 

To  be  returned. 

By  command  of  Brig.  Gen.  Duane. 

Ja8.  C.  Post, 
Mii^or  of  Engimeere. 

(Second  indorsement.] 

Engineer  Office,  U.  S.  Abmt, 

New  York,  January  19,  1888. 

Respectfully  returned  to  the  Chief  of  Engineers  with  report  of  this  date. 

D.  C.  Houston, 
IAeut,»CoL  of  Engineen, 


BEPORT  OF  COLONEL  D.  0.  HOUSTON,  CORPS  OP  KNaiNBBRS. 


New  Yore,  January  19, 1888. 

Sir  ;  I  have  the  honor  to  submit  the  following  report  on  the  accom- 
panying petition  of  citizenis  of  Bridgeport,  Conn.,  asking  an  appropria- 
tion of  $10,000  for  improving  the  channel  at  Bridgeport  Harbor,  above 
the  horse-railroad  bridge. 

I  forward  a  tracing  showing  the  locality  referred  to.  The  general 
project  for  the  improvement  of  this  harbor  has  consisted  in  deepening 
the  channel  from  Long  Island  Soand  to  the  lower  bridge,  and  in  widen- 
ing part  of  this  channel  to  afford  nearer  anchorage  ground  and  a  harbor 
of  refuge  for  vessels  navigating  the  Sound.  The  estimate  of  $17,000, 
submitted  in  my  last  annual  report,  is  made  under  this  project. 

The  only  work  which  has  been  done  above  the  lower  bridge  by  tiie 
United  States  was  in  1878.    A  communication,  dated  March  20, 1878, 
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was  addressed  to  Maj.  J.  W.  Barlow,  Corps  of  Engineers,  by  citizens 
of  Bridgeport,  asking  in  substance  that  the  ])roject  be  extended  so  as 
to  allow  dredging  ap  to  the  horse-railroad  bridge,  and  stating  that 
^'  the  traffic  above  said  bridge  is  insignificant,  and  will  not  justify  or 
require  any  expenditure  at  present."  Major  Barlow  forwarded  this 
petition  to  the  Chief  of  Engineers,  with  a  favorable  report. 

The  Chief  of  Engineers,  in  a  letter  dated  April  2, 1878,  replied  as 
follows  : 

The  dredging  asked  for  not  being  incladed  in  tho  plan  adopted  by  Congress  for  the 
improvement  of  the  harbor  for  which  appropriations  nave  been  made  can  not  be  nnder- 
taken  onti]  a  snrvey  is  made  of  the  locality  npon  which  to  base  a  plan  and  estimate 
of  cost. 

There  is  no  authority  in  this  office  to  direct  snch  a  snrvey,  and  there  are  no  fnnds 
available  for  the  pnrpose.  It  is,  therefore,  suggested  that  the  parties  interested  cor- 
respond npon  the  subject  with  their  Representative  in  Congress,  with  a  view  to 
having  a  survey  provided  for  in  the  new  river  and  harbor  act. 

The  next  river  and  harbor  act,  approved  June  18,  1878,  did  not  pro- 
vide for  a  survey,  but  appropriated  $10,000  for  "  Improvement  of 
Bridgeport  Harbor,''  of  which  sum  not  less  "  than  one-half  shall  be  ex- 
pended between  the  lower  bridge  and  the  horse-railroad  bridge." 

In  the  fall  of  1878  a  channel  was  dredged  from  the  lower  bridge  to 
the  horse-railroad  bridge,  as  shown  on  the  accompanying  tracing.  The 
same  reasons  that  called  for  this  improvement  in  1878  now  exist  for 
extending  it  above,  as  the  traffic  above  the  bridge  has  largely  in- 
creased. 

Since  1878  the  Armstrong  Manufacturing  Company  has  built  a  large 
factory  above  the  horse- railroad  bridge ;  the  Wales  Wheel  Company, 
the  Acme  Shear  Company,  Mills  &  Burritt,  and  others  whose  names 
are  signed  to  the  accompanying  petition,  have  located  there,  and  have 
need  of  better  water-privileges. 

During  the  past  year  the  draw  of  the  horse-railroad  bridge  was 
opened  about  three  hundred  times  for  vessels ;  2,500,000  feet  of  lumber, 
29,300  tons  of  coal,  and  miscellaneous  freight  not  recorded  came  through 
the  draw  in  about  138  cargoes.  Draught  of  vessels  ranges  from  7  to  9 
feet  and  tonnage  from  50  to  500  tons. 

The  tracing  shows  the  docks  and  other  improvements  above  the  horse- 
railroad  bridge,  but  it  gives  no  soundings.  Only  an  approximate  esti- 
mate of  the  cost  of  the  desired  improvement  can  be  made.  It  is  be- 
lieved that  the  sum  of  $15,000  will  be  sufficient  to  excavate  a  channel 
100  feet  wide  and  9  feet  deep  at  low  water  from  the  bridge  up  to  the 
mill-dam,  which  is  the  head  of  navigation.  To  make  this  channel 
available,  the  channel  below,  which  has  shoaled  and  narrowed  since 
1878,  should  be  made  of  the  same  width  and  depth  as  above;  the  esti- 
mate for  this  is  $3,000,  making  a  total  of  $18,000. 

Should  Congress  authorize  this  work  the  estimate  for  the  next  fiscal 
year  should  be  correspondingly  increased,  and  provision  made  for  ex- 
pending the  amount  necessary  between  the  lower  bridge  and  the  Berk- 
shire Mills. 

Very  respectfully,  your  obedient  servant, 

D.  C.  Houston, 
Lieut.  CoL  of  Engineers. 

The  Ohibp  of  Enoineeiis,  XJ.  8.  A. 
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PETITION  RELATING  TO  BREAKWATER  FROM  THE  TONaUB  TO    THE    INNER    BEACON. 

Bridgeport,  March  8, 1889. 

Toot  petitioners  respectfally  represent  the  necessity  of  an  inner  breakwater,  or  rip- 
rapi  for  the  harbor  of  Bridgeport,  Conn^,  extending  from  the  point  of  the  Tongue  (so- 
called),  being  the  easternmost  point  of  land  on  the  shore  of  the  Sonnd,  east  of  the  Sea- 
side Park,  thence  easterly  about  1,500  feet  to  the  iuner  beacon,  for  the  protectioD  of 
vessels  lying  at  anchor  in  the  harbor,  running  in  for  refuge,  or  at  the  docks,  £roin 
the  southerly  or  southeast  gales,  which  prevail  up  Long  Island  Sound  from  the  AtUn- 
tic  Ocean. 

Large  new  docks  have  been  recently  erected  near  the  mouth  of  the  harbor,  which 
are  exposed  to  these  gales,  renderiug  wharfaee  out  of  the  question,  and  thessme 
trouble  exists  at  the  docks  all  along  up  to  a  half  a  mile  above  on  both  sides  of  the 
harbor. 

The  wearing  away  of  the  beach  at  this  point  will  be  stopped  by  this  method,  aod 
save  large  additional  expense,  if  the  work  is  done  now  and  not  longer  delayed. 

The  entire  commerce  of  the  Sound  is  interested  in  this  work. 

Your  petitioners  earnestly  request  your  action,  and  as  in  duty  bound  willeverpny. 

Patrick  Coughun,  Mayor  (and  27  others). 

Hon.  Rbdfield  Proctor, 

Secretary  of  War. 

[Seoead  iBdonMMnt.1 

Offioe  Ohief  OF  Enoineebs, 

U.  S.  Army, 

March  18, 1889. 

Eespectfally  referred  to  Lient.  Col.  D.  C.  Honston,  Corps  of  EngiDeers, 
for  report. 

H.  M.  Apamh, 
Major y  Corps  of  Engineers^ 

In  Charge. 

[Third  i]idor8eiaflnt.J 

Engineer  Office,  XT.  S.  Army, 

ATeu?  TorJcy  March  23, 1880. 

Bespectfally  returned  to  the  Chief  of  Engineers,  with  tracing  of 
Bridgeport  Harbor. 

The  purpose  of  the  petition  is  to  secure  breakwater  extending  B.  SE. 
from  *'  the  Tongue  ^  to,  or  nearly  to,  the  "  inner  beacon,"  a  distance  of 
about  1,100  feet. 

The  location  is  about  3,000  feet  above  the  harbor  light-house  or  nearly 
half  way  from  the  lighthouse  to  the  lower  bridge. 

Bridgeport  Harbor  is  open  to  the  southward,  and  it  is  represented 
that  the  anchorage  ground  dredgod  between  the  inner  beacon  and  the 
Naugatuck  Wharf  is  so  rough  in  southerly  storms  that  the  barges  and 
small  vessels  will  not  lie  there,  but  haul  up  above  the  Naugatuck  Wharf, 
where  the  channel  is  not  wide  enough  for  convenient  anchorage  room. 
The  same  s^as  prevent  the  use  of  the  south  side  of  the  JKTaagatnck 
Wharf  and  of  the  small  wharves  opposite  in  southerly  winds. 

Above  the  Naugatuck  Wharf  the  water  is  always  stilL 

To  build  a  breakwater  from  ^<  the  Tongue  ^  to  the  inner  beacon  5  feet 
wide  on  top  and  3  feet  above  high  water  would  require  about  15,000 
tons  of  stone,  costing  (on  account  of  shoal  water)  $1.75  per  ton ;  allow- 
ing  about  15  per  cent,  for  contingencies,  the  total  cost  would  be  about 
$30,000. 

The  present  and  increasing  commerce  of  Bridgeport  requires  that 
the  harbor  should  ultimately  be  improved  to  its  fuU  capacity.  The  im- 
provement now  consists  of  a  chanue]  300  feet  wide  and  12  feet  deep  at 
mean  low  water  from  the  Sound  to  the  lower  bridge,  with  a  100-foot  chan- 
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nel  nearly  9  feet  deep  extending  to  the  upper  or  horse-railroad  bridge; 
it  is  also  proposed  this  season  to  extend  the  Ofoot  channel  up  to  Berk- 
shire Mills,  about  a  half  mile  farther. 

The  channel  between  the  inner  beacon  and  the  Naugatuck  Bailroad 
Wharf  has  been  widened  to  600  feet  for  a  length  of  3,000  feet,  with  a 
depth  of  12  feet  at  mean  low  water,  to  afford  a  harbor  of  safety  for 
vessels  and  tows  navigating  the  Sound,  which  harbor  is  extensively 
used. 

If  a  breakwater  is  to  be  constructed  on  the  west  side  of  the  harbor, 
I  am  of  the  opinion  that  it  should  extend  from  the  shore  to  the  light- 
house, as  shown  in  rod  on  the  tracing,  instead  of  from  the  ^^  Tongue''  to 
the  inner  beacon,"  as  shown  in  blue.  The  cost  of  such  a  work,  as 
nearly  as  can  be  estimated  from  existing  data^  would  be  as  follows : 

A  wall  extending  from  the  shore  to  the  lighthouse,  a  distance  of 
2,100  feet,  to  be  built  of  riprap  to  a  height  of  9  feet  above  mean  low  water, 
with  a  top  wid  h  of  7  feet,  and  with  side  slopes  of  1  upon  1,  to  be  cov- 
ered with  a  capping  of  rough  dimension  stone,  placed  as  a  course  6  feet 
wide  and  two  feet  high,  would  require: 

28,700  tone  of  riprap,  at  $1.40  per  ton $40,180 

93;i  oabio  yards  of  capping,  at  $13 12,129 

Contingent  expenses  about  15  per  cent 7,691 

Total  estimated  cost 60,000 

This  would  accomplish  the  object  of  the  petition  and  would  greatly 
increase  the  area  which  could  bl  improved  for  the  benefit  of  commerce. 
In  my  opinion,  the  importance  of  the  harbor  would  justify  this  expend- 
iture. 

It  may  also  be  advisable  at  some  future  time  to  extend  the  break- 
water on  the  east  side  of  the  harbor;  it  was  originally  designed  to 
be  3,000  feet  long,  but  only  1,380  feet  have  been  built.  Work  upon  it 
was  suspended  in  1873  because  it  appeared  that  the  pressing  needs  of 
commerce  could  be  better  met  by  applying  the  available  funds  to  dredg- 
ing, and  as  a  further  protection  ddd  not  prove  necessary  to  maintain 
the  ifredged  channels,  the  breakwater  has  not  since  been  extended. 
There  are  no  funds  available  for  a  breakwater  on  the  west  side  of  the 
harbor.  The  estimates  submitted  in  the  annual  report  for  1888  were 
for  dredging.  The  last  river  and  harbor  act  of  August  11, 1888,  appro- 
priated $10,000  for  continuing  improvements  of  Bridgeport  Harbor, 
and  provided  that  the  Secretary  of  War  might  '^  expend  such  portion 
of  said  sum  as  he  may  deem  advisable  above  the  bridges  across  the 
stream  emptying  into  said  harbor." 

D.  0.  Houston, 
Lieut  CoL  of  Engineers. 


« 


[Fourth  indonement.] 


Engineeb  Office,  U.  S.  Aemy, 

New  York,  May  8,  1889. 

Since  writing  the  above  indorsement  I  had  occasion  to  visit  Bridge- 
I)ort,  and,  at  my  request,  the  petition  was  returned  for  further  consider- 
ation with  letter  from  the  Chief  of  Engineers,  dated  March  29, 1889. 
The  result  of  this  visit  was  to  confirm  my  views  as  to  the  importance  of 
this  harbor,  and  the  necessity  of  further  improvements,  but  to  modify 
them  as  to  the  location  of  a  western  breakwater.  I  am  still  of  the  opin- 
ion that  the  construction  of  a  breakwater  ftom  the  shore  to  the  light- 
house, with  the  extension  of  the  eastern  breakwater,  would  constitute  a 
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more  complete  improvement  than  the  one  from  the  tongue  to  the  inner 
beacon :  bat  the  citizens  interested  prefer  the  latter,  which  wonldun- 
donbtedly  accomplish  the  object  they  have  in  view,  and  would  cost  mach 
less  than  the  plan  I  suggested. 

The  only  portion  of  the  harbor  which  is  now  nsed  both  for  vessels 
seeking  refnge  and  for  local  purposes  is  above  the  inner  beacon,  and 
this  below  the  Naugatuck  Railroad  Wharf  (with  the  wharf  on  the  east 
side) ;  is  very  much  exposed  during  southerly  and  southwesterly  winds. 
The  west  shore  south  of  the  tongue  is  occupied  as  a  public  park,  and 
can  not  be  utilized  for  the  construction  of  wharves. 

The  construction  of  a  breakwater  firom  the  tongue  to  the  inner  beacoQ 
with  the  future  extension  of  the  eastern  breakwater  will  effectually  pro- 
tect the  portion  of  the  harbor  nocw  used,  and  answer  all  requirements 
for  many  years.  I  would  therefore  report  favorably  on  the  request  made 
by  the  citizens,  and,  if  approved,  will  submit  estimates  for  the  needed 
works  in  my  next  annual  report. 

EespectfuUy  submitted. 

D.  0.  HotrsTON, 
Lieut  Col.  of  Engineers. 

[FifUi  indonemeDt] 

Office  Chief  of  ENaiNBEBs, 

D.  S.  Army, 
May  11, 1889. 

BespectfuUy  returned  to  Lieut.  Col.  D.  0.  Houston. 
It  is  suggested  that  it  would  be  well  to  notice  this  subject  in  his  next 
annual  report,  and  include  estimates. 
To  be  returned. 
By  command  of  Brig.  Oen.  Casey : 

H.  M.  Adams, 
Major y  Corps  of  Engineers. 

[Sixth  indoraMnent.) 

Engineer  Office,  U.  S.  Abmt, 

New  Torky  May  16,  1889. 
Respectfully  returned  to  the  Chief  of  Engineers^  records  of  all  in- 
dorsements having  been  made. 

D.  C.  Houston, 
Lieut.  CoU  of  Engineers. 


D  10. 

improvement  of  black  rock  harbor,  CONNECTICUT. 

This  harbor,  1^  miles  long  firom  northeast  to  southwest  and  firom  3O0 
to  2,500  feet  wide,  lies  between  the  mainland  on  the  west  and  Fair- 
weather  Island  on  the  east,  and  includes  the  navigable  part  of  Cedar 
Creek,  a  small  tidal  inlet  which  extends  up  into  the  western  part  of  the 
city  of  Bridgeport,  and  affords  water  communication  of  great  value  to 
several  large  manufactories  in  its  immediate  neighborhood.  It  is  in 
the  interest  of  the  city  of  Bridgeport  that  the  improvement  of  Black 
Rock  Harbor  is  desired. 

The  depth  in  the  lower  part  of  the  harbor  is  from  6  to  12  feet  at  mean 
low  water.    This  part  of  the  harbor  was  formerly  much  used  as  a  refuge 
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for  vessels  overtaken  by  storms,  but  it  is  not  deep  enoagh  for  most 
vessels  dow  engaged  in  commerce  throagli  the  Sound.  Before  work 
was  done  in  Cedar  Creek  the  depth  there  was  from  2  to  4  leet  and  the 
channel  was  narrow  and  crooked. 

The  head  of  the  harbor  was  separated  from  Long  Island  Sound  on  the 
southeast  by  a  broad,  flat  sand-bar,  which  was  bare  at  about  half- tide, 
and  which  joined  Fairweather  Island  with  the  main  shore. 

PROJECTS  FOB  DfPBOVEMENTS. 

Between  1836  and  1838,  $21,500  were  expended  in  building  a  sea-wall 
across  a  breach  in  the  southern  part  of  Fairweather  Island  to  preserve 
the  light-house  reservation  at  the  south  end  of  the  island,  and  to  pre- 
vent shoaling  on  the  aochorage-ground. 

In  1882  a  survey  of  the  harbor  was  ordered  by  Congress,  which  was 
made  in  1883.  In  his  report  on  this  survey,  dated  December  12, 1883, 
and  printed  in  Senate  Ex.  Doc.  No.  50,  Forty-eighth  Congress,  first  ses- 
sion ;  also  in  the  Annual  Beport  of  the  Chief  of  Engineers  for  1884  (Part 
h  page666).  Colonel  McFarland,  U.  S.  Engineers,  submitted  a  project  pro- 
viding— 

(1)  For  protecting  the  upper  partof  the  harborfrom  the  sea  by  build- 
ing a  breakwater  over  the  bar  northeast  of  Fairweather  Island,  to  be 
about  a  lialf  mile  long  and  6  feet  wide  at  the  top,  which  was  to  be  3^ 
feet  above  mean  high  water,  or  10  feet  above  low  water. 

(2)  For  making  a  channel  80  feet  wide  and  6  feet  deep  ^t  mean  low 
water,  extending  up  Cedai*  Creek. 

The  estimated  cost  was : 

Breakwater t^,000 

Dredging , ^ 22,000 

Total 80,00J 

Work  under  this  project  was  begun  in  1885,  and  up  to  July  1, 1888,  the 
breakwater  had  been  built  to  its  full  length  in  order  to  prevent  the  cur- 
rent's from  cutting  a  channel  across  the  bar,  but  its  cross-section  was  less 
than  designed,  both  in  height  and  width ;  also  a  channel  6  feet  deep, 
or  over,  had  been  dredged  with  width  of  60  feot  up  to  the  forge  com- 
pany's wharf  in  Cedar  Creek,  and  extended  about  430  feet  farther,  with 
a  width  of  30  to  40  feet. 

OPERATIONS  DUBINa  THE  FISOAL  YBAB  Bia>INa  JUNE  30,  1889. 

The  act  of  Congress  of  August  11, 1888,  appropriated  $10,000  for 
continuing  this  improvement.  Proposals  were  received,  and  under  date 
of  April  23, 1889,  a  contract  was  entered  into  with  J.  H.  Fenner,  of 
Jersey  City,  N.  J.,  to  do  the  required  dredging,  at  the  rate  of  16  cents 
per  cubic  yard.    Work  under  this  contract  is  to  begin  early  in  .July. 

PBESENT  CONDITION  OP  IMPBOVEMBNT. 

The  sea-wall  built  in  1836-'38  across  a  breach  in  Fairweather  Island 
is  still  effective  in  preserving  the  island  and  in  preventing  the  sea  from 
washing  over  into  the  harbor.    It  needs  some  repair. 

The  breakwater  between  Fairweather  Island  and  the  mainland  is 
built  to  its  full  length,  2,744  feet,  with  dimiuished  cross  section. 

The  6-foot  channel  has  been  dredged  to  the  full  width  projected  (80 
feet),  but  that  part  dredged  in  1884  has  shoaled  nearly  2  feet,  so  that 
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tho  present  available  widtb  is  but  60  feet ;  it  extends  up  the  harbor  to 
a  point  opposite  the  Forge  Oompan  j's  Wharf. 

PROPOSED  OPERATIONS. 

With  future  appropriations  it  is  proposed  to  complete  the  ehanuel  to 
its  projected  width  ot  80  feet,  to  extend  it  up  the  harbor,  and  to  build 
up  the  breakwater  to  the  dimensions  projected;  $20,000  could  be  profit- 
able expended  on  the  work  during  the  next  fiscal  year. 

Appropriations  for  the  improvement  of  Black  Kock  Harbor  have 
been  made  as  follows,  viz : 


Date. 


Application. 

Bailding  sea-waU  in  Fainreather  Inland ... 

Survey 

Building  breau^ater  and  dredging 

Dredging  .-  

l^t^guig  (not  yet  ezi>ended) 

Total 


]83«-*38 

Aug.  2.1882 
July  5.1883 
Aug  6.1886 
Aug.    5,1888 


m 

21.  (M 

5.000 

IOlOOO 


Black  Kock  Harbor  is  in  the  Fairfield  collection  district,  of  wbich  Bridgeport  is  the 
port  of  entry.  There  is  a  li^ht-house  at  the  harbor  entrance.  Fort  Hale/Kew  HaTeii 
Harbori  tho^nearest  work  ot  defense,  is  20  miles  east. 

Money  statement. 

July  1, 1888,  amount  available $140.30 

Amonnt  appropriated  by  act  of  Angnst  11,1888 10,000.00 

10, 140. 30 
July  1, 1889,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outetanding  Jnly  1. 1888 $55.74 

Julv  1, 1889,  amount  covered  by  existing  oontraots 8,000.00 

8,055.74 

July  1,  1889,  balance  available 2,084.56 

Amount  (estimated)  required  for  completion  of  existing  project 45, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Jnne  90, 

1891 20,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867. 


AbBtraot  of  propotaU  for  dredging  in  Bliiok  Book  ff arbor,  ConneoUcntf  opened  Mmrek 

13,  1889,  by  Col  /).  C.  Houeton,  Corpe  of  Engineere, 


Ko. 


Kame  and  addreaa  of  bidder. 


1  Brainard  Bros.,  New  York  Oitv 

2  Henry  Dubois'  Sons.  Kew  York  City. 
*3     J.  H.  Fenner,  Jeney  C  ity,  K.  J 


Bate  per 

onbioyard 

(50,M0  o  vbic 

yards). 


Aaionot  of 
bid. 


<kmt§. 


28 

3» 


•14.«0I 
U,2» 


*Loweet  bid. 

KOTK.  —Amount  available  for  contravt  |0,000. 
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Ahitraet  ofoontrciotfor  iwiproving  Black  Bock  HarharjConnscHeut,  in  force  d%rmgJl$oal 

year  ending  June  30,  loB9. 


If MBe  Mid  sddreM  of  oontrftctor. 

Dmto. 

Subject. 

Price  per 
oobioyard. 

J.  H-  Tanner.  Jvnvv  Oitr.  ^t  J  . ,  ^  ^  r .  -  r 

April  28, 1880. 

Dredging. 

OtnU, 
16 

Work  not  yet  began. 

OOMMBRCIAL  STATISTICS. 


The  amount  of  coal,  ir^  steel,  etc.,  received  in  Blaok  Book  Harbor  during  the 
oalendar  year  1888  was  27,500  tons ;  an  eqnal  or  greater  amount  is  now  carted  from 
Bridgeport  Harbor,  which  would  be  shipped  direct  to  Black  Rock  if  the  channel 
were  snfflciently  extended. 


D  II. 
DfPBOVEMENT  OP  NOBWALK  HABBOB,  CONNECTICUT. 

Korwalk  Harbor  or  Biver  is  a  tidal  estaary,  with  a  narrow  channel 
extending  about  3  miles  nortii  firom  Long  Island  Sonnd  to  the  town  of 
^orwalk.  Above  Norwalk  the  river  is  a  small  fresh-water  stream. 
Sonth  Korwalk  is  on  the  west  bank  of  the  river,  1^  milee  below  Nor- 
walk.  At  this  point  the  river  is  crossed  by  two  bridges/ the  lower  one 
a  wagon  bridge  and  the  other  (450  feet  above)  the  bridge  of  the  Kew 
York,  New  Baven  and  Hartford  Railroad. 

In  1867  a  company  was  incorporated  under  the  laws  of  the  State  of 
Oonnecticut  for  the  improvement  of  this  river.  Little  work  was  done, 
and  when  the  improvement  was  begun  by  the  United  States  the  low- 
water  depth  to  South  Norwalk  was  5  feet  and  to  Norwalk  but  1  foot. 

PROJECTS  FOR  IMPROVEMENT. 

By  act  of  March  2, 1829,  Oongress  appropriated  $80  ''for  making  a 
survey  of  the  harbor  of  Norwalk,  Conn.,  with  a  view  to  its  improve- 
ment.'' 

The  survey  was  made  by  Capt.  Hartman  Bache,  U.  S.  Engineers, 
who,  in  his  report  on  the  same,-  dated  May  10, 1830,  recommended  ex- 
cavating the  channel,  proposing  to  build  a  steam-dredge  for  the  purpose, 
to  cost — 

For  a  ohannell2  feet  deep  at  ordinary  high  water $15,668.96 

For  a  channel  10  feet  deep  at  ordinary  high  water 12,286.45 

No  money  was  appropriated  for  carrying  out  this  plan,  and  in  1871 
another  survey  was  ordered  by  Congress,  which  wa«  made  in  the  same 
year.  In  his  report  upon  the  latter  survey,  dated  December  16, 1871, 
and  printed  in  Senate  Ex.  Doc.  No.  23,  Forty-second  Congress,  second 
session,  fdso  in  the  Annual  Report  of  the  Chief  of  Engineers  for  1872, 
page  900,  General  Warren,  U.  S.  Engineers,  submitted  a  project  for 
dredging  a  channel  6  feet  deep  and  100  feet  wide  fh>m  Long  Island 
Bound  up  to  Norwalk  at  an  estimated  cost  of  $34,000. 

In  1880  the  terms  of  the  river  and  harbor  act  provided  that  ''so  much 
of  said  appropriation  ($5,000)  as  shall  be  necessary  therefor  shall  be  so 
exx>ended  as  to  have  a  channel  6  feet  deep  at  low  wat«r  between  the 

BNG  89 45 
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Steam-boat  landing  in  said  Norwalk  and  Long  Island  Soond.'^  As  a 
channel  of  the  projected  width  (100  feet)  and  dt-pth  of  6  feet  at  mean 
low  water  already  existed,  this  was  interpreted  to  reqoire  a  depth  of  6 
feet  at  extreme  low  water  (see  Annual  Eeport  of  the  Chief  of  Engi- 
neers for  1881,  Part  I,  page  609),  which  would  be  8  feet  at  mean  low 
water,  and  the  project  was  accordingly  modified  to  provide  for  obtain 
ing  that  depth  up  to  South  Norwalk. 

The  latest  estimate,  made  to  include  the  cost  of  this  modification  uid 
of  a  large  amount  of  dredging  already  required  to  maintain  the  depths, 
places  Uie  total  cost,  ^m  the  time  of  beginning  work,  at  $84,000. 

Up  to  July  1, 1888,  the  channel  below  South  Norwalk  had  been  dredged 
100  ieet  wide  and  8  feet  deep  at  mean  low  water,  bot  the  width  had 
somewhat  diminished  by  washing  in  from  the  banks.  Above  8(mth 
Norwalk  the  channel  was  from  60  to  100  feet  wide  and  6  feet  deep  ai 
mean  low  water. 

March  3, 1888,  a  letter  was  sent  to  the  Secretary  of  War  by  the  Hon. 
William  P.  Frye,  United  States  Senator,  asking  that  a  special  examina- 
tion of  Norwalk  Harbor  be  made  with  reference  to  a  developing  busi- 
ness which  urgently  required  a  further  improvement. 

There  was  no  money  avcalable  for  a  detailed  ex»nination|  but  inquiry 
was  made  and  estimates  for  the  desired  improvement  (which  consisted 
of  dredging  at  Wilson's  Point  at  the  western  approach  to  the  hartior) 
were  submitted,  based  upon  charts  of  the  United  States  Ooast  Snewtsy. 
A  copy  of  the  letter  to  the  Secretary  of  War,  witii  indorsements,  is 
appended. 

OPBRATIONS  DURINa  THB  FISOAL  YEAR  ENI>IN0  JUHB  30,  1889d 

By  act  of  August  11, 1888,  Congress  appropriated  $28,000  for  con- 
tinning  the  improvement  of  tliis  harbor,  with  provision  as  follows: 

Twenty-five  tbonsatid  dollars  of  whioh  shaU  be  expended  in  dredging  and  deed- 
ing the  channel  in  the  lower  harbor  up  to  Wilson's  Point. 

Proposals  were  received  for  dredging  in  the  river  under  the  $3,000 
applicable  to  that  work,  and  for  dr^ging  at  Wilson's  Point  under  the 
$25,000  specially  appropriated  for  such  dredging. 

Under  date  of  January  15,  1889,  a  contract  was  entered  into  irith 
Messrs:  A.  J.  Beardsley  &  Son,  of  Bridgeport,  Oonn.,  for  dredging  at 
Wilson's  Point,  at  the  rate  of  11  cents  per  cubic  yard,  and  under  date 
of  February  4,  1889,  a  contract  was  made  with  the  same  parties  far 
dredging  in  the  river  at  the  rate  of  15  cents  per  cnbic  yard. 

Work  at  Wilson's  Point  was  begun  January  15.  and  continned  until 
April  20, 1889;  109,995  cubic  yards  of  sand,  mud,  and  clay  had  been 
drodged,  making  a  channel  15  feet  deep  and  200  feet  widCi  eztesding 
about  two-thirds  the  required  distance. 

The  Housatonic  Railroad  Company,  which  controls  all  the  oommeroe 
of  the  harbor,  had  done  a  large  amount  of  dredging  in  the  harbor,  so 
that  there  was  a  channel  to  the  wharves  of  fully  12  feet  depth  and  100 
to  300  feet  wide,  before  the  Government  work  was  be^n.  On  this  se- 
count  fhrther  work  was  not  immediately  needed,  and  the  contract  was 
temporarily  suspended,  to  be  resumed  early  in  July.  In  May,  1880, 
the  depots,  docks,  and  landings  of  the  railroad  company  w^e  atanost 
totally  destroyed  by  fire,  and  their  freight  terminus  was  U^nsferred  to 
Bridgeport.    It  is  understood  that  the  wharves  will  be  rebuilt. 

Under  the  contract  for  dredging  in  the  river  work  was  begun  April 
23^  and  completed  May  6, 1889,  12,337  cubic  yards  of  mud  beiag  tf^ 
aoved  in  restoring  the  cluumel  where  it  had  narrowed  ficom  washing  in 
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at  the  sides:  10,194  cabic  yards  of  this  amoant  were  dredf;^  firom  be- 
low Soath  iMorwalk,  making  8  feet  depth,  and  2,143  cabic  yards  from 
above  South  Norwalk,  making  6  feet  depth. 

PRESENT  CONDITION  OF  IMPBOYSMENT. 

In  the  river  the  channel  below  Soath  S'orwalk,  which  has  been 
dredged  100  feet  wide  and  8  feet  deep,  is  in  fair  condition,  the  wid& 
being  sHghtly  less  than  projected  on  accoant  of  caving  and  washing 
of  the  banks.  Above  South  Korwalk  the  channel  is  6  feet  deep  and 
from  60  to  100  feet  wide. 

At  Wilson's  Point  the  channel  close  to  the  docks  is  12  feet  decn, 
dredged  by  the  railroad  company ;  ootside  of  this  is  a  channel  also  12 
feet  deep  and  100  feet  wide,  extending  to  the  12-foot  cnrve,  and  dredged 
by  the  railroad  company.  East  of  the  latter  is  a  channel  200  feet  wide 
and  15  feet  deep,  bat  as  yet  extending  only  to  the  12-tbot  carvei 
dredged  under  the  Government  contract. 

PROPOSED  OPERATIONS. 

Under  the  contract  now  in  force  it  is  proposed  to  complete  the  chan- 
nel  at  Wilson's  Point  to  15  feet  deep  and  300  feet  wide  as  originally  de- 
sired. It  is  believed  that'  this  can  be  accomplished  under  the  appro- 
priation of  $25,000,  as  yet  but  partly  expended.  This  is  much  less  than 
the  estimated  cost,  because  of  the  large  amount  of  work  done  by  the 
railroad  company  since  the  date  of  the  estimate  and  because  of  the  un- 
expectedly low  rates  obtained.  No  further  appropriation  will  be  needed 
for  Wilson's  Point. 

The  estimated  amount  to  complete  work  in  the  river  is  $4,000.  This 
ooald  be  advantageously  expended  in  the  ensuing  year  in  r^toring  and 
maintaining  the  channels  already  dredged.  It  seems  unnecessary  and 
inexpedient  to  attempt  to  make  and  maintain  a  width  of  100  feet  above 
South  Norwalk. 

Appropriations  for  improving  Norwalk  Harbor  have  been  made  as 
follows,  viz : 


Date. 


Umr.    S.18S9 
«,1871 
10,1873 
_  9,191% 

J«M3i.l«74 
Umt.  t,1875 
18^1878 
8kl87» 
14,1880 
8.1881 
3,1883 
8,1884 

^     5^1888 

▲««.  11.1888 


Jidly 


AppUoatloii. 


Surrey 

iSredffing  (8  feet)  above  Soath  Norwiilk •. 

....  do 

......do 

DredffiiiK  (8  feet)  below  Soatb  Noi-walk 

do • 

Dredging  (0  feet)  above  and  below  South  Norwalk 

DredgJiv  (eteet)  beiow  South  Norwalk 

Dredging  (8  feet)  boiow  and  (6  feet)  above  Soath  Korwalk 

Dredging  (Ofeet)  above  Soath  Korwalk 

Dredging  ('•  feet)  below  soath  liorwalk 

Dredging  (6  feet)  above  Soath  Korwalk 

Dredging  (6  feet)  above  and  (8  leet)  below  Soath  Norwalk,  and  $28,000 
In  diwigug  15  feet  deep  at  Wilaon'a  Point. 

Total 


Amount. 


$80.00 

1.108.88 

10  000.00 

10,000.00 

10.000.08 

7,000.00 

8.0^00 

10.000.00 

6^000.00 

&ooo.oa 
£ooo.oo 

8,000  00 

8,000.00 

38;  000. 00 


106^346.08 


Norwalk  i«  in  the  Fairfit'ld  collection  diatri.  t.  ftnd  is  11  miles  west  of  Bridgeport, 
tbe  port  of  entry.  Norwalk  light-hoaoe  is  on  bbefii  Id's  laland,  »t  the  harbor  en- 
triuioe.  The  nearest  work  of  defenoo  is  Jr  oft  S.hayler,  at  the  bend  ol  Long  laland 
^ifVLB^  99  miioo  southweet. 


708   BEPOBT  OF  THE  CHDEP  OP  ENGINEERS,  U.  S.  ARMY. 

Money  statemenU 

July  1, 1888,  amount  available •303.10 

Amount  appropriated  by  act  of  Aogast  11, 1888 28,000.00 

28,503.10 
Joly  1, 1889,  amount  expended  daring  fiscal  yei^,  exolusive  of 

Uabilitiee  outstanding  July  1, 1888 $14,153.13 

July  1, 1889.  outstanding  liabilities 1,S09.94 

July  1,  1889,  amount  covered  by  existing  contracts 3, 300. 55 

-  18,663.62 

July  1, 1889,  balance  available 9,839.48 

— — — — ^=« 

• 

(Amount  (estimated)  reauired  for  completion  of  existini;  project 4, 000. 00 
Amount  that  can  be  prontably  expended  in  fiscal  vear  ending  June  30, 1891     4, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


Abitraei  ofpropoaaU  for  dredging  at  WiUfm*$  Paint,  NorwaVs  Harbor,  ConmneotietU,  opeMd 
JJeoember  13,  1888,  by  CoU  />.  C.  HouiUm,  Carps  of  EngiMorM. 


No. 


1 

a 

8 

4 
•6 


Name  and  address  of  bidder. 


HartfSord  Dredging  Company,  Hartford,  Conn. 
Biyab  Brainard»Kew  7orkCity 


John  H.  Fenner,  Jersey  City,  N.J. 

P.Sanford  Koes,  Jersey  City,  K.  J 

A.  J.  Beardsley  St,  Son,  Bridgeport,  Conn . 


Bat»  per 

cobioyard 

(140,000 

cubic 

yards). 


18 

17 
16 
11 


Amoaat 
ofUd. 


r.soi 

23,800 
11,000 
A400 


KOTS.— Amoiint  available  for  oontract  work,  $32,000. 

*Lowest  bid ;  entered  into  oontract  with  A..  J.  Beardsley  &  Son,  under  date  of  January  U^  IBM.  Co» 
tract  still  in  force. 

AUiraot  of  propa$aU  far  dredging  in  Norwalk  Btver,  ConneoHcntf  opened  J>eoember  13, 

1888,  bg  Col,  D.  C,  Houeton,  Corpe  ofEngineere. 


Ko. 


Kame  and  addreaa  of  bidder. 


Bate  pear 

cable  yard 

(12.000 

came 

yards). 


ofU4. 


1 

S 

•3 


HartfSDrd  Dredging  (Tompany,  Hartford,  (Tonn 

ElUah  Brainard,  Hew  York  City 

A.  J.  Beardsley  A  Son,  Bridgeport,  Conn 


Omit. 

21 
16 


1. 


VOTB.— Amount  arailable  for  contract  work,  $2,600. 

*Lowest  bid :  entered  into  contract  with  A.  J.  Beardsley  Sc  Son,  under  date  of  TtHmary  4,  U80.  Cea* 
tract  completed  May  6^  1389. 


COMMSRCIAL  STATISTICS. 


Nostatement  of  commerce  of  the  Norwalk  River  for  1888  is  yet  reoelYod;  it  is  proba- 
bly not  far  from  that  for  1886,  when  the  receipts  and  shipments  amounted  to  438,600 
tons,  carried  by  2,370  yeesels  of  9  to  10  feet  draught. 

The  totai  amount  of  freight  jeceived  and  shipped  at  Wilson's  Point  during  1668 
was  94, 235  tons. 
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letter  from  hon.  willloi  p.  frye,  united  states  senator,  to 

the  seoretart  of  war. 

Senate  Chamber, 
Washingtanj  D.  C,  March  3, 1888. 

Sir:  It  is  represented  to  the  Committee  on  Commerce  that  on  account 
of  a  developing  business  at  Norwalk  Harbor,  in  Connectioat,  there  is 
urgent  need  for  a  considerable  appropriation  for  its  immediate  improve- 
ment. If  practicable,  the  committee  desires  that  a  special  examination 
of  the  harbor  with  reference  to  the  necessity  and  cost  of  such  improve- 
ment be  made  with  as  little  delay  as  may  be,  and  the  result  communi- 
cated to  the  committee,  or  to  the  Senate; 
Very  respectfully,  yours,  etc., 

Wm.  p.  Fryb. 
Hon.  Wm.  0.  Bndioott, 

Secretary  of  War. 

[FSnt  indoneoMni.  ] 

Offioe  Chief  of  Engineers, 

U.  S.  Aricy, 
March  8, 1888. 

Bespectfhlly  referred  to  Lieut.  Col.  D.  C.  Houston,  Corps  of  Engineers, 
for  report.    To  be  returned. 
By  command  of  Brig.  Gen.  Duane. 

Jas.  0.  Post, 
Major  of  Engineers. 

[Second  indoneaient] 

Engineer  Office,  U.  S.  Army, 

Kew  Yorkj  March  20, 1888. 

Bespectfully  returned  to  the  Chief  of  Engineers. 

The  present  approved  project  for  the  improvement  of  Norwalk  Har- 
bor provides  for  dredging  a  channel  from  Long  Island  Sound  to  the 
wharves  at  Norwalk  100  feet  wide,  the  depth  to  be  8  feet  below  South 
Norwalk,  and  6  feet  above  that  point. 

The  estimate  of  $7,000  submitted  in  the  Annual  Beport  of  the  Chief 
of  Engineers  for  1887  is  for  the  completion  of  that  project 

It  appears  from  personal  interviews  with  citizens  of  Norwalk  that 
no  further  improvement  of  Norwalk  Harbor  than  this  is  desired  at 
present.  I  am  informed,  however,  that  a  petition  has  been  sent  to  Con- 
gress asking  for  certain  improvements  at  Wilson's  Point  on  Long  Island 
Sound,  about  1^  miles  west  of  the  entrance  to  Norwalk  Harbor. 

This  point  is  a  terminus  of  the  Honsatonic  Bailroad,  and  it  appears 
from  surveys  by  the  Coast  Survey  (1885  and  1886)  that  a  depth  of  7 
feet  can  be  carried  up  to  the  railroad  wharves. 

The  parties  interested  desire  a  depth  of  15  feet. 

This  can  be  accomplished  by  extending  the  wharves  out  to  that  depth, 
or  by  excavating  a  channel  about  one-half  a  mile  in  length  to  a  depth 
of  15  feet  at  mean  low  water  from  the  wharf  to  the  15-foot  curve.  The 
surveys  do  not  show  any  material  that  can  not  be  removed  by  dredging. 

The  approximate  cost  of  excavating  such  a  channel  to  the  desir^ 
width  of  300  feet  would  be  as  follows : 

230,000  oabio  yards,  at  20  oent« $46,000 

ContingenoieB,  15  per  cent 6,900 

52,900 
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Tbe  loeatioa  is  partially  protected  by  the  l^orwalk  Islands,  bat  odt 
safficiently  to  prevent  the  chanoel  from  filling  by  the  action  of  storms. 
Periodical  expenditures  would  be  required  for  its  maintenance.  There 
does  not  seem  to  be  any  objection  to  extending  the  wharves  out  to  the 
15-foot  curve,  as  above  suggested.  This  would  obviate  the  necessity 
of  other  improvements. 

The  commerce  at  this  locality  is  confined  to  that  connected  with  tbe 
railroad. 

The  petition  also  asked  for  a  breakwater  on  Green's  Ledge,  to  pro- 
tect the  channels  and  wharves  at  Wilson's  Point  and  afford  incidental 
protection  to  passing  vessels,  but  it  seems  that  this  idea  has  been  abaa- 
doned  for  the  present.  The  cost  of  such  a  work  would  be  about 
$260,000,  but  there  does  not  appear  to  be  a  necessi^  for  it. 

D.  0.  Houston, 
Lieut  QoL  of  Bngiwun* 


D  12. 
IMPROVEMENT  OP  PIVE  MILE  RIVER  HARBOR,  CONNECTICUT. 

This  harbor  is  an  inlet  on  the  north  shore  of  Long  Island  Soasd, 
about  2  miles  west  of  the  mouth  of  Forwalk  Harbor,  Gonneeticot.  It 
is  about  one  mile  long  and  from  three  hundred  to  eight  hundred  feet 
wide ;  about  three  quarters  of  a  mile  above  its  mouth  it  runs  bare  at 
low  tide,  at  the  mouth  the  depth  is  about  3  feet,  increasing  to  9  feet  at 
a  point  about  750  feet  out  into  the  Sound. 

The  mean  rise  of  tide  is  about  7  feet. 

Since  1848  Five  Mile  Biver  has  been  largely  engaged  in  oyster  grow- 
ing, and  in  this  business  now  employs  about  one  hundred  and  twenty 
vessels. 

These  vessels  can  only  enter  or  leave  the  harbor  at  high  tide ;  conse- 
quently during  their  busy  seasons  they  are  obliged  to  lay  up  fbr  the  night 
at  other  and  less  convenient  harbors. 

PROJECT  FOR  IMPROVEMENT. 

By  act  of  Congress  approved  August  6, 1886,  a  survey  or  examina- 
tion of  this  harbor  was  ordered,  which  was  made  in  the  folfowing  fall 
and  reported  on  under  date  of  December  7, 1886,  and  printed  in  the 
Annual  Beport  of  the  Chief  of  Engineers  for  1886,  Part  I,  page  639. 

In  this  report  a  project  for  improvement  was  proposed,  which  am- 
sisted  in  dredging  a  channel  8  feet  deep  at  mean  low  water  and  100  feet 
wide,  to  extend  up  the  harbor  and  to  be  about  6,000  feet  long ;  the  esti- 
mated cost  was  $25,000.  This  project  was  adopted  in  1888,  when  woric 
under  it  was  ordered  by  the  appropriation  of  $5,000  made  by  act  of 
Congress  of  August  11, 1888. 

OPERATIONS  DURING  THE  PISOAL  YEAR  ENDING  JUNE  30,  1889. 

Under  the  appropriation  mentioned  above  proposals  for  dredging  by 
the  cubic  yard  were  duly  advertised  for,  and  at  the  time  of  openmg, 
December  13, 1888,  but  one  proposal  had  been  received.  The  price  of* 
fered  was  considered  altogether  too  large  and  the  proposal  wasr^ected. 
Advertisement  was  made  for  hire  of  dredging  plant  by  the  hour,  and 
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propoeala  were  opened  March  13, 1889.  A  contract  for  this  w<tf k  was 
entered  into  under  date  of  April  9, 1889,  with  Richard  Parrolt,  of  Kew- 
burgh,  N.  T.,  at  the  rate  of  $8.50  per  hoar,  with  a  guaranty  of  at  least 
50  cubic  yards  per  hour  in  ordinary  depth  and  material.  Work  was  be- 
gun May  22,  and  up  to  the  close  of  the  fiscal  year  the  dredge  had  worked 
207  hours,  removing  10,976  cubic  yards  and  making  an  8-foot  channel 
40  feet  wide  and  750  feet  long.    The  contract  is  still  in  progress. 

PRESENT  CONDITION  OP  IMPROVEMENT. 

The  work  now  under  way  is  the  first  that  has  been  done  in  this  hw- 
bor,  and  its  condition  is  as  stated  above. 

PROPOSED  OPERATIONS. 

Under  the  present  contract  the  channel  will  be  extended  as  far  up  the 
harbor  as  practicable. 

With  future  appropriations  it  is  proposed  to  complete  the  channel  as 
projected,  and  for  this  work  $10,000  could  be  profitably  expended  during 
the  ensuing  fiscal  year. 

The  only  appropriation  made  for  this  harbor  is  the  one  of  $5,000  by 
act  of  Congress  of  August  11, 1888,  which  is  now  being  expended. 

Five  Mile  River  is  in  the  Fairfield  coUeotion  district,  and  is  abont  13  miles  west  of 
Bridgeport,  the  port  of  entry.  The  nearest  light-house  is  on  Sheffield's  Island,  nearly 
S  miles  ftom  the  month  of  the  harbor.  The  nearest  work  of  defense  is  Fort  Sohuylery 
at  the  head  of  Long  Island  Soond,  27  miles  sonthwest. 

Money  Statement 

Amoont  trnpropriated  by  act  of  Anj^t  11, 1888 |6,000.00 

Jnly  %,  1889,  amount  expended  durmg  fiscal  year,  ezolnsive  of 

UabiUties  oatstandmg  July  1,  1888 |383. 5» 

Jnly  1, 1889, outstanding  liabilities 1,859.50 

Jnly  1,  1889,  amount  covered  by  existing  contracts 2, 756. 97 

5,000.00 

{Amount  (estimated)  required  for  completion  of  existing  project 20, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1891    10, 000. 00  > 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


Ab9trMe$  <^f  pfnpo9mU  f&r  dredging  in  F^  Mils  Biver  Earlwr,  Conneetientf  ap§n$d  Ds- 
eewiber  13, 1888,  hy  Col.  D.  C.  ffonttan  Corp$  of  Enginoon. 


Ho. 

Hame  sod  sddroM  of  bidder. 

Bate  per  cable 

yard 

(90,000  onbio 

yarda). 

Amomitef 
bid. 

•1 

ITAvftAnnd  T¥p««lflrl'n9  OmnnMIT    lif»Tt,tarA.  flUiPn ^ 

Omte. 

83 

H«Oi 

*0iily  Md ;  no  oontraot  awarded. 
VoTS.— Amoimi  available  for  oontract  work,  fl,SOO. 
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Ahttraoi  of  propo$al$  for  Mre  of  dredging  plant  for  improving  Five  MiU  Biver  Softer, 
ConneoiUMtj  opened  March  13, 1889,  bji  Col,  D.  C.  HoubU>Hj  Corpe  of  SngiMoere. 


No. 


•1 

s 


Name  and  addiew  of  bidder. 


Bieherd  Parrott,  Newborgh,  N.  Y. 
J.  H.  Fenner,  Jersey  City,  N.  J.... 


Bate 
per  hoar. 


$&G0 
li.00 


Gnarantled  rate 

ofezoaT^on 

per  hoar. 


Cfubie  yardi, 
60 
00 


17  cents  per  cnUo  yard. 
23|  cents  per  oohioyaid. 


^Entered  Into  contract  April  0,  1889 ;  in  progress. 
NoTB.— Amonnt  available  for  contract,  $4,500. 


COMHBBCIAL  STATISTICS  VOR  THK  OALSNDAR  TSAR,  1888. 

BosbelB  ofoysteiB  raised 600,000 

Value  of  oysters  raised $360,000 

Steamers  employed .*. 69 

Sail-vessels  employed 100 

Valoe  of  vessels |800,000 


Dx3. 
IMPROVEMENT  OF  STAMFORD  HARBOR,  CONNECTIOUT. 

This  is  a  small  harbor  on  the  north  shore  of  Long  Island  Sonnd,  aboat 
6  miles  east  of  the  New  York  State  line.  The  harbor  consists  of  a  bay 
about  a  mile  long  and  a  mile  broad  and  of  the  month  of  Mill  Biver,  s 
small  stream,  which  is  dammed  at  Oliver  Street  Bridge  at  the  head  of 
the  harbor.  The  original  low- water  depth  for  a  mile  below  the  bridge 
was  from  1  to  3  feet  in  a  crooked  channel,  and  the  6-foot  cnrve  in  the 
bay  was  about  6,600  feet  below  the  bridge;  the  wharves  are  all  in  the 
upper  half  of  this  distance. 

The  mean  rise  of  tides  is  7.9  feet 


PROJBOTS  FOR  IMPROVEMENT. 

By  act  of  March  2, 1829,  Congress  appropriated  $100  for  <<  making  a 
survey  of  the  harbor  of  Stamford,  Conn.,  with  a  view  to  its  improve- 
ment.^ 

The  survey  was  made  by  Gapt.  Hartman  Bache,  (J.  S.  Engineers,  in 
1829;  in  his  report  on  the  same,  dated  May  10,  1830,  Oaptain  Bache 
recommends  excavating  the  channel  (proposing  to  build  a  steam  dredge 
for  the  purpose),  to  cost: 

For  a  ohannel  12  feet  deep  at  ordinary  high  water  (aboat  4  feet  at  mean 

low  water) $18,960.00 

For  a  channel  10  feet  deep  at  ordinary  high  water Il,035wfl0 

No  money  was  appropriated  for  carrying  out  this  plan. 

The  river  and  harbor  bill  of  1882  authorized  a  survey  of  this  harbor, 
which  was  made  in  the  following  year.  In  his  report  on  this  survey 
dated  December  12,  1883,  printed  in  Senate  Ex.  Doc  No.  60,  Forty- 
eighth  Congress,  first  session;  also  in  the  Annual  Beport  of  the  Ghief  of 
Bngineers  for  1884,  Part  I,  page  672,  Colonel  McFarland,  IT.  3.  Engi- 
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neerB,  sabmitted  a  project  for  dredging  a  channel  80  feet  wide  and  6  feet 
deep<at  mean  low  water  from  deep  water  in  the  bay  up  to  Oliver  Street 
Bridge,  estimated  to  cost  as  foUows : 

DiedgiDg80,000oabioyardsof  mad,at20oent8 '. $16,000 

Contmgenoies 4,000 

Total 20,000 

It  was  not  intended  to  include  the  removal  of  the  ledge  under  and 
just  below  the  bridge. 

The  beginning  of  work  under  this  project  was  approved  by  the  Secre- 
tary of  War  August  30,  1886,  after  the  first  appropriation  for  im- 
proving the  harbor  had  been  made. 

Up  to  July  1, 1888,  the  channel  had  been  dredged  6  feet  deep  at  mean 
low  water,  with  width  of  75  feet  for  the  lower  half  of  its  projected 
length  and  50  feet  wide  above. 

OPERATIONS  BURma  THE  FISOAL  YEAR  ENDINO  JT7NB  30,  1889. 

An  appropriation*of  $5,<100  was  made  by  act  of  Congress  of  August 
11, 1888,  for  continuing  this  improvement,  and  under  date  of  February 
4, 1889,  a  contract  was  entered  into  with  the  Hartford  Dredging  Com- 
pany, of  Hartford,  Conn.,  for  dredging,  to  widen  the  channel,  at  the 
rate  of  18  cents  per  cubic  yard.  Work  under  this  contract  was  begun 
March  8,  and  completed  April  16, 1889,  22,504  cubic  yards  of  mud,  sand, 
and  gravel  being  removed.  The  channel  was  widened  to  the  full  width 
required  for  a  Stance  of  4,700  feet,  about  three-quarters  its  projected 
length,  width  25  to  50  feet ;  greater  width  at  the  sharpest  bends. 

PRESENT  CONDITION  OF  IMPROVEMENT. 

From  the  bend  below  Flint  Bock  up  to  within  1,200  feet  of  Oliver 
Street  Bridge,  the  5-foot  channel  is  from  80  to  100  feet  wide;  above  that 
point  it  is  50  feet  wide;  the  widlh  at  the  bends  is  somewhat  greater. 

For  about  500  feet  below  Flint  Bock,  at  the  entrance  of  the  dredged 
channel,  the  natural  depth  is  from  1  to  5  inches  short  of  5  feet,  and  the 
bottom  very  soft    Here  the  channel  has  not  been  dredged  yet. 

PROPOSED  OPERATIONS. 

Future  appropriations  will  be  applied  to  completing  the  project; 
$5,000,  the  remainder  of  the  original  estimate,  could  be  profitably  ex- 
pended for  this  purpose  during  the  next  fiscal  year. 

Appropriations  for  improving  Stamford  Harbor  have  been  made  as 
foUows,  viz : 


!>»(•. 


Appliotttioii. 


Amirant. 


M«r.  2,  1820 
Ang.  X  1883 
▲aff.  5,1380 
Aug.  11, 1888 


Smrey  ... 
....do  ..... 
Dredging. 
•  ••■dcK...*. 

TotiJ 


$100 

890 

10.000 

5,000 


IS,  460 


Stamford  Harbor  is  in  the  Fairfield  coUection  district  of  which  Bridgeport  is  the 
port  of  entry.  There  is  a  light-hoaso  on  the  Middle  Qroand  at  the  harbor  entrance. 
The  nearest  work  of  defense  is  Fort  Schayler,  Throg's  Neck,  N.  T.,  SO  mUes  to  the 
•oothwest. 
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Monejf  statement. 

Jnlyly  1888,  Mnonnt  available $34.08 

Amoont  appropriated  by  act  of  August  11, 1888 5,000.00 

5,aS4.08 

Jaly  1, 1889,  amoont  expended  daring  fiscal  year,  exelnsive  of  liabilities 
ontstanding  Jnly  1, 1888 4,503.74 

Jolyl,  1889.  balance  ayailable 630.34 

i Amount  ^estimated)  repaired  for  completion  of  existing  prqieot 5, 000. 00 
Amount  t  nat  can  be  profitably  expended  in  fiscal  year  ending  J  ane  30, 1891      5, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  riyer  and 
harbor  acts  of  1»06  and  1867, 


Ahttrad  of  pr^po$aU  for  dredging  in  Stamford  Harbor ,  ConneeHoui,  opened 

1888^  by  CoL  D.  C.  Houeton,  Corps  ofEngiueert. 


13, 


Ko. 


Name  and  sddiess  of  bidder. 


Pw 
eublo 

yard 

(20,000 

eabie 

yaida). 


of  bid. 


•1 
2 
8 

I 


Hartford  Dredging  Compaoy.  Hartford,  Conn 


uartiora  iireagtng  cnnnpaoT.  uartrord,  (J 

Hcoiry  £.  DaBois,  Now  York  City 

A.  J.  Beardaley  Sc  Son,  Bridgeport  Conn. 
John  H.  Fenner,  Joraey  City,  N.  J . 


Omte. 
18 

I? 

a«4 


n.9» 

6.9M 
4,800 

4.W 


KOR.— Amount  available  for  contract  work,  $4,500. 

^Lowest  bid ;  contract  entered  into  with  the  Hartford  Dredging  Company,  under  date  of  February  4, 

1880 ;  contract  completed  April  IS,  1880. 


COMinBBCIAL  STATISTICS  FOR  THS  CALENDAR  TSAB  1886. 


Teaaels  arrived . . 
TeeaeU  departed 


Ko. 


108 
40 


Tonnage 
of  CATgoes. 


20.861 
1,800 


Talooof 


OOlON 


BKCBIPTS. 


Coal 

Lumber 

MiaoeUaneoni 


Ko. 


85 

5 

100 


181S18 
1,800 
•.070 


S^S 


llazimnm  draogbt  of  reeeels  12  feet. 

The  above  is  commerce  by  water,  and  does  not  include  what  comes  into  town  vis 
''tbe  canal" — a  priyate  channel. 
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D  14. 
IMPROVEMENT  OP  PORT  CHESTER  HARBOR,  NEW  YORK. 

This  harbor  consists  of  the  lower  part  of  the  Byram  Biver,  and  a  bay 
at  its  moath  opening  into  Long  Island  Sound.  This  river  for  about  1^ 
miles  from  its  mouth  forms  the  dividing  line  between  the  States  of  Kew 
York  and  Conoecticut.  It  was  formerly  navigable  to  a  point  within 
a  few  hundred  feet  of  the  bridge  at  Port  Chester,  a  little  more  than  1 
mile  from  the  mouth. 

Before  improvement  the  depth  below  the  wharves  was  in  ^me  places 
as  little  as  1  foot  at  mean  low  water.    The  mean  rise  of  tide  is  7.4. 

PROJECTS  FOR  IMPROYBMBNT. 

A  survey  of  this  harbor  was  made  in  1871,  and  a  project  based  on 
this  was  submitted  and  adopted.  It  provided  for  the  removal  of  two 
rocks ;  Sunken  Bock  at  the  entrance  to  the  bay  with  5.7  feet  low- water 
depth,  to  be  removed  to  11  feet  depth,  and  Salt  Bock  about  1,000  feet 
f^ve  the  mouth  of  the  river,  partly  bare  at  low  water,  to  be  removed 
to  9  feet  depth,  also  a  breakwater  400  f^et  long  at  Byram  Point.  The 
estimated  cost  of  the  whole  was  as  follows*  viz : 

Sunken  Rook,  1,474.5  cubic  yards,  at  $40 $58,980 

Salt  Rook,  316.3  cubic  yards,  at  $40 U,652 

Broakwater  at  Byram  Foint 25,000 

Total 96,632 

Under  this  project  Salt  Bock  was  removed  in  1873.  l^o  farther  work 
was  done  until  1884,  when  a  survey  of  the  channel  was  made  under  the 
appropriation  of  August  2, 1882,  and  a  project  for  extending  the  funds 
avai}able  in  1884  (about  $16,000),  based  on  this  survey,  was  submitted 
and  approved.  It  provided  for  making  a  channel  from  60  to  100  feet 
wide  and  2}  feet  deep  at  mean  low  water  from  the  bay  to  the  vicinity 
ef  the  bridge  at  Port  Chester.  This  modification  was  made  in  deference 
to  the  wishes  of  the  business  men  of  Port  Chester.  The  channel  was 
completed  to  within  150  feet  of  the  bridge  in  May  1885.  A  contract 
was  entered  into  May  15, 1886,  with  W.  K.  Pidgeon  for  the  hire  of  the 
necessary  plant  for  straightening  and  leveling  the  channel,  an^  re- 
moviDglomps  left  by  the  previous  contractor  both  in  the  river  and 
bay.  This  contract  was  completed  July  22, 1886,  9,232  cubic  yards  of 
sand  and  gravel  having  been  removed. 

In  the  project  for  expenditure  of  $5,000  appropriated  in  1888  a 
change  was  made  in  the  project,  omitting  the  removal  of  Sunken  Bock 
and  changing  the  location  of  the  proposed  breakwater  so  as  to  make  it 
extend  from  Sunken  Bock  towards  the  shore.  Sunken  Bock  had  been 
dangerous  only  because  it  was  submerged  and  at  the  edge  of  the  chan- 
nel ;  the  width  of  the  channel  at  that  point  was  sufficient  for  all  pros- 
pective needs.  A  breakwater  on  the  rock,  rising  above  high  water, 
would  serve  as  a  beacon  and  be  an  aid  instead  of  a  danger  to  naviga- 
tion, besides  affording  more  effective  shelter  than  the  originally  pro- 
posed breakwater^  thus  it  would  take  the  place  both  of  the  breakwater 
and  of  the  removal  of  Sunken  Bock,  together  estimated  to  cost  $83,980. 

The  total  cost  of  the  breakwater  extended  from  Sunken  Bock  to 
Byram  Point  is  estimated  at  $15,000. 
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OPERATIONS  DURINa  THE  PISOiX  YEAR  ENDINO  JUNE  30,  1889. 

Under  the  appropriation  of  $5,000  made  by  act  of  Oongress  Aagust 
11, 1888,  a  contract  for  constmction  of  a  breakwater  to  extend  shore- 
ward from  Snnken  Rock  was  entered  into  with  S.  &  E.  8.  Belden,  of 
Bocky  Hill,  Conn.,  under  date  of  Janoary  2, 1889.  '  Bate  per  ton  of  rip- 
rap delivered  in  the  work,  $1.19. 

Work  was  begnn  March  18,  and  completed  May  22, 3,698  tons  of  stone 
being  placed  in  the  breakwater,  building  it  from  Sunken  Bock  shore- 
ward for  a  length  of  288  feet 

*        PRESENT  OONDITION  OP  IMPROTEMENTi 

Salt  Bock  has  been  effectually  removed. 

An  available  channel,  2^  feet  deep  at  mean  low  water  and  from  60  to 
100  feet  wide  to  a  point  150  feet  below  the  bridge  and  25  feet  wide  to 
the  bridge,  has  been  dredged,  and  in  front  of  the  wharves,  where  vessels 
lie  aground  at  low  tide.  The  bottom  has  been  leveled  as  nearly  as  prac- 
ticable. 

Two  hundred  and  eighty  eight  linear  feet  of  the  breakwater  have  be^i 
built, with  top  width  of  5  feet,  rising  to  1  foot  above  high  water  and  with 
slopes  of  1  upon  1 ;  the  end  of  the  breakwater  resting  upon  Sunken  Bock 
was  built  to  5  feet  above  high  water,  to  serve  as  a  b^MK)n. 

PROPOSED  OPERATIONS. 

With  future  appropriations  it  is  proposed  to  extend  the  breakwater  to 
high-  water  mark  on  Byram  Point,  a  distance  of  about  343  feet.  The  esti- 
mated cost  of  this  work  is  $10,000,  which  sum  could  be  advantageously 
applied  to  that  purpose  during  the  ensuing  fiscal  year. 

Appropriations  for  improving  Port  Chester  Harbor  have  been  made 
as  follows,  viz: 


June  10,1872. 
AuR.  8,1882. 
Aug.  11,1888. 


Bemoying  Salt  Book 

Dredgmg  in  Byram  Biver  M&d  Bay 
BreakwMOr 

Totri 


$12.  Mt 

15^000 

^•08 


81;  008 


Port  Chester  Harbor  is  in  the  collection  district  of  New  York.  The 
nearest  light-house  is  on  Great  Captain's  Island,  If  miles  east  of  the 
mouth  of  the  harbor.  The  nearest  work  of  defense  is  at  Throg's  Neck, 
about  16  miles  southwest. 

Money  statement. 

Jnly  If  1888,  amount  available $34.77 

Amonntappropriatedby  act  of  August  11,  1688 *  5,000.00 

5,034.77 
Jnly  1, 1889,  amount  expended  during  fiscal  year,  exolusiye  of  liabiUtles 
outstanding  July  1, 1888 5,010.06 

Jnly  1, 1889,  balanoe  ayidlable 14.71 

{Amount  ^estimated)  required  for  completion  of  existing  project 64, 632. 00 
Amounttnat  can  be  profitably  expended  in  fiscal  jear  ending  June  30, 1891    20, 000. 00 
Submitted  in  compliance  witb  requirements  of  sections  2  of  river  and 
harbor  acts  of  lb66  and  1867. 


1889. 


ScoJk/. 


ft 
I       I 


1      1     '^ 
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Abitraet  of  proposaU  far  c<m$iruoUon  of  hreakwater  at  Port  Che9ter,  N,  T,,  oponod  De- 
cember  13, 1888,  by  Col.  D,  C.  SouaUm,  Corpo  ofEngimeers. 


Ko. 


1 
3 
3 
4 
*6 


Xame  uA  rnddiess  of  bidder. 


John  B.  Howell,  New  York  City  .... 
Franois  H.  Smith.  New  York  City .. 
John  A.  Booker,  New  York  City . . . . 
John  Beftttie.  Leetee  Island,  Conn  .. 
S.  ft  S.  6.  Balden,  Booky  Hill.  Conn 


lUiteper 

ton  (3,400 

tons.) 


«1.6S 
1.45 
1.28 
1.40 
1.19 


Anonnt 
of  hid. 


$5^010 
4,030 
4182 
4,700 
4,040 


*Lowest  hid ;  entered  into  oontraot  Jannftry  10, 1880 ;  oontraet  completed  Hny  23, 1880. 
Note.— Amount  ftrailable  for  contract  work.  $4,600. 


COKMERCIAX  STATISTICS  FOR  THS  CALENDAR  YEAR  1888. 


ArriTala  and  departures. 


Tonnage. 


Steamers 

5Uiling  Tessela 
Barfces,  etc .... 


Total 


60,000 

10^000 

100,000 


228^000 


Draught  of  aboye  yesselo,  5  to  b^  feet ;  tonnage,  £roin  25  to  300  tons. 

Cargooi. 


BbipBMits 
Rooeipts.. 


Total 


17,000 
86,000 


103,000 


Talue. 


0080  000 
850,000 


1,580,000 


The  principal  articles  of  commerce  are  manafiftctared  goods,  coal,  iron,  bnilding 
materials,  and  general  merchandise. 


D  15. 
IMPROVEMENT  OP  ECHO  HABBOR,  NEW  ROCHELLE,  NEW  YORK. 

Echo  Harbor  is  a  bay  on  the  north  shore  of  Long  Island  Sound, 
distant  aboat  22  miles  by  water  from  the  Battery  at  New  York.  It  is 
land-locked)  except  toward  the  southeast,  and  has  a  good  anchorage. 
Kearly  all  of  the  water  transportation  of  the  town  of  New  Sochelle  is 
carried  on  through  this  harbor. 

The  depth  in  the  bay  varies  from  6  to  15  feet  at  mean  low  water, 
though  the  low- water  channel  up  to  the  wharves  is  only  from  1  to  2  feet 
deep. 

The  mean  rise  of  tide  is  7.3  feet. 

PROJECT  FOR  EUPROVEMBNT. 

A  survey  was  made  in  1875,  and  a  project  based  on  it  was  submitted 
December  20,  1875,  and  subsequently  adopted,  providing  for  the  re- 
move of  two  ro<'ky  reefs  from  the  thannt^l,  viz : 

(1)  Sheepshead  Eeef,  lying  midway  between  Echo  Island  and  Duck 
Point,  which  had  1.6  feet  of  water  upon  it  at  low  tide.    This  was  to  be  re- 
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moved  to  a  depth  of  9  feet  at  low  water,  which  required  the  excayati<m 
of  872.6  cubic  yards  of  rock,  costing  $21,201.75. 

(2)  Start  Bock,  which  projected  about  2  feet  above  low  water,  and 
lay  in  the  channel  120  feet  from  Beaufort  Point.  This  was  to  be  re« 
moved  to  7  feet  below  low  water,  requiring  the  excavation  of— 

370oQbio  yards  of  rock,  costing I ;.  912,67^50 

ContiDgencies 5,  OBI.  13 

Total 38,955.38 

A  depth  of  7  feet  over  Start  Bock  was  obtained  in  January,  1880,  and 
in  1881-83  506  cubic  yards  were  removed  from  the  southern  part  of 
Sheepshead  Beef,  making  9  feet  depth.  In  May,  1889,  a  petition  of 
residents  of  New  Bochelle  was  submitted,  asking  that  the  money  then 
available  be  expended  in  dredging  up  to  the  wharves.  This  was  ap- 
proved by  the  Chief  of  Engineers. 

OPERATIONS  DURING  THE  FISCAL  YEAR  ENDING  JUNE  30,  1889. 

The  money  available  was  not  sufficient  to  continue  the  original  proj. 
ect,  and  nothing  wa»  done  further  than  to  make  preparations  for  ex. 
penditure  of  the  available  money,  as  approved. 

PROPOSED  OPERATIONS. 

With  the  balance  remaining  from  previous  appropriations  a  channel 
of  as  great  width  and  depth  as  possible  will  be  dredged  up  to  the 
wharves.  With  future  appropriations  the  removal  of  Sheepshead  Bock 
will  be  completed. 

The  balance  of  the  original  estimate  not  yet  appropriated,  $17,000. 
will  be  sufficient  for  this  work,  and  it  could  be  advantageously  expendea 
in  a  single  year. 

Appropriations  for  improving  Echo  Harbor,  New  Bochelle,  N.  Y.,  have 
been  made  as  follows,  viz : 


Date. 


Judo  18, 1878 
Har.  3,1871) 
Joneli,  1880 
Mar.  8,1881 
Aug.  2,1882 


AppUoatioiL 


Bemoval  of  start  Book 

do 

Bomoval  of  Sheepshead  Rock . 

do 

do 

Total 


3,0M 
8,0M 


£cho  Harbor  is  in  the  colleotion  diBtrict  of  New  York.  The  netfest  light-bonse  if 
on  Execution  Rock.  The  fortifications  at  Tbrog's  Neck«  7  miles  to  the  westward,  Me 
the  nearest  works  of  defense. 

Money  statement. 

July  1, 1888,  amonnt  available 13,043.97 

Joly  1, 1889,  balance  available ^ 3,043.97 

■    ■ 

■ 

(Amoont  (estunated)  reqaired  for  completion  of  existine  project 17, 000.  ^ 
Amount  tnat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1891   17, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  «nd 
harbor  aot$  of  1866  and  1867. 
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COBOfBBCIAL    STATISTICS  FOR  THB  CALBNDAB  TBAB  1888. 

Arrivals  and  departures  of  vessels. 


Number. 

Tonnage. 

StMOBArt 

■ 

210 

25^000 
20.000 
43,000 

R^lipa  -rffltftU,.  „.,,..,., .^x 

Bar£M,eto 

ToUl 

755 

87,000 

CAB60BS. 

4 

Tons. 

Vahie. 

Shipments -— 

57.000 

$1,114,000 

m 

Total 

57.000 

1.114,000 

The  prinoipal  articles  of  commerce  are  coal;  building  materials,  and  general  mer- 
chandise. 

The  New  Rochelle  Yacht  Clnb,  which  is  largely  interested  in  the  removal  of  rooks 
from  this  harbor,  inclades  40  vessels  of  sizes  ranging  from  60  tons  downward. 


D  i6. 
IMPROVEMENT  OF  NEW  ROCHELLE  HARBOR,  NEW  YORK. 

New  Boobelle  Harbor  is  sitaated  at  the  west  end  of  Lonff  Island 
Soaad,  od  its  north  shore,  about  10  miles  west  of  the  boundary  oetween 
the  States  of  New  York  and  Oonnecticat;  it  lies  off  the  southerly  part 
of  the  town  of  New  Bochelle,  while  Eoho  Harbor  is  off  the  northerly 
part.  The  harbor  itself  consists  of  rather  narrow  and  circuitous  pas- 
sAfi^es  between  several  rocky  islands  and  reefs,  which  shelter  it  fircmi 
rough  weather.  The  original  depth  of  the  main  channel  in  this  harbor 
was  from  8  to  9  feet  at  mean  low  water ;  there  were  two  rocks  in  or  near 
the  channel- way  whose  removal  was  desired,  and  the  narrowness  of  the 
deep-water  channel  at  the  head  of  the  harbor  made  it  necessary  for 
steamers  to  back  out. 

Glen  Island,  a  popular  summer-day  resort  for  excursion  and  jncnie 
parties  from  New  York  City,  lies  in  the  middle  of  this  harbor ;  between 
the  harbor  and  Long  Island  Sound  lies  Davids  Island,  one  of  the  prin- 
cipal recmitiug  iK>sts  for  the  Army. 

The  improvement  of  this  harbor  was  desired  chiefly  in  the  interest  of 
Glen  Island  as  a  summer  resort ;  no  harbor  improvement  seems  to  have 
been  needed  for  Davids  Island,  and  the  commerce  by  water  for  the 
town  of  New  Bochelle  is  carried  on  almost  wholly  in  Echo  Bay. 

PROJECTS  POR  IMPROVEMENT. 

A  survey  of  New  Bochelle  Harbor  was  ordered  by  the  act  approved 
Jane  14, 1880,  and  made  in  the  same  year.  In  the  report  of  this  survey 
January  28,  1881,  a  project  for  improvement  was  submitted  contem- 
plating the  removal  of  Coming  Bock  to  12  feet  depth  at  mean  low 
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water,  of  Bock  G  to  9  feet  depth,  the  dredging  of  a  chaonel  100  feet 
wide  and  8  feet  deep  aroand  the  soath  end  of  Glen  Island  to  coooeot 
with  the  channel  arotind  the  north  end  of  that  island,  and  the  remOTal 
of  a  reef  that  obstrocted  the  entrance  to  this  projected  channel,  the 
whole  being  estimated  to  cost  $40,825.  The  object  of  this  dredging? 
and  rock  removal  was  to  allow  vessels  to  pass  aroand  the  island  instead 
of  having  to  tarn  in  the  narrow  channel. 

In  1881  the  channel  aroand  Glen  Island  was  dredged  100  feet  wide 
and  6  feet  deep,  and  work  was  began  nnder  a  contract  to  remove  the 
reef  at. the  channel  entrance  to  8  feet  depth. 

The  contract  was  extended,  and  in  1883  work  was  abandoned  by  the 
contractor  while  parts  of  the  rock  were  still  from  1  to  Ij^  feet  above  the 
plane  of  removal. 

In  1883  Corning  Bock  was  removed  to  11  feet  depth  by  hired  labor,  at 
a  cost  of  about  $34  per  cubic  yard. 

A  large  bowlder  was  removed  from  near  Davids  Island  wharf,  and 
tO.6  cable  yards  of  loose  rock  were  removed  from  the  reef  at  the  en- 
trance to  the  dredged  channel,  making  a  depth  of  7.5  feet  there. 

An  examination  of  the  dredged  channel  and  the  rocks  at  the  entrance 
was  made  in  April,  1887.  By  this  examination  a  reef  was  discoveied, 
not  shown  on  the  original  sarvey.  projecting  about  40  feet  into  the  pro- 
posed channel,  with  a  least  deptn  of  6  feet;  also  a  rock  known  as  Bock 
h.  pr<^ect»ng  aboat  10  feet  into  the  proposed  channel,  with  a  least  depth 
of  2.9  feet.  Authority  was  obtained  under  date  of  April  30, 1887,  to 
complete  the  removal  of  the  recks  at  the  entrance  by  hired  labor,  and  to 
deepen  the  dredged  channel  to  8  feet  at  mean  low  water  by  contract 

The  removal  of  rock  was  completed  in  1888,  making  8  feet  depth  at 
mean  low  water  upon  Bock  B,  and  a  depth  of  7^  feet  or  over  apon  the 
above,  mentioned  reef. 

OPEBATIONS  DUBINa  THE  FISOAL  TEAR  BNDINO  JUNS  30,  1889. 

The  act  of  Congress  of  August  11, 1888,  as  far  as  relates  to  this  har- 
bor, directed  ^^  the  balance  remaining  on  hand  fh>m  former  appropriatiiHM 
to  be  expended  in  pursuance  of  the  project  adopted  in  1871."  As  the 
only  project  for  this  improvement  was  that  of  1881,  it  was  presamed  that 
this  was  intended,  and  proposals  for  dredging  to  make  the  ehaonel 
around  Glen  Island  8  feet  deep  were  advertised  for,  to  be  received  May 
29, 1889.  The  parties  interested  in  the  proposed  work  were  notified  oi 
the  advertisement,  bat  no  bids  for  the  work  were  recdved,  and  as  ils 
completion  is  not  of  argent  importance  it  was  not  deemed  best  to  re- 
advertise  at  once. 

Shortly  after  advertising  for  proposals,  as  above,  I  was  informed  Aat 
the  wording  of  the  proviso  in  the  act  of  Congress  of  August  II  was  in- 
tended to  make  the  balances  appropriated  for  New  Bochelle  Harbor 
applicable  to  completing  the  improvement  of  Echo  Harbor,  and  that  it 
was  so  understood  by  Congress.  The  date  of  the  project  for  Echo  Har- 
bor is  1875,  and  there  is  nothing  in  the  law  itself  to  wimrant  soch  an 
interpretation  of  it. 

PBESENT  OONDITION  OF  IHPBOYEHENT. 

A  channel  100  feet  wide  and  with  a  minimum  depth  of  7.5  feet  at  mean 
low  water  has  been  made  through  the  rocks  at  the  entrance.  Xbe 
dredged  channel  has  nearly  retained  its  depth  of  6  feet  at  mean  kiw 
water.    Ko  work  has  yet  been  done  on  Bock  C. 
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PBOPOSED  OPBBATIONS. 

It  is  proposed  to  expend  the  available  fands  in  canying  oat  the 
project  of  1881,  bat  as  the  need  for  this  work  is  not  argent  it  will  be  de- 
ferred antil  1890. 

Appropriations  for  the  improvement  of  Kew  Bochelle  Harbor  have 
been  made  as  follows: 


Date. 


Aug.  a;  1^82 


A  ppHottott. 

Dnd0atf  and  partial  removal  of  roek  at  noath  of  Olea  Islaad  CIuuiimI 
BeiBOTinx  Corning  Sock 

Total 


JLmoont. 


130.000 
15,000 


85^000 


New  BocbeUe  Harbor  is  in  tbe  colleotion  district  of  New  York.  Tbe  nearest  ligbt- 
bonae  is  on  Exeoation  Rook.  Tbe  fortifications  at  Tbrog's  Neek,  7  miles  west,  are  the 
nearest  works  of  defense. 

Money  statmneni. 

Jnly  1,1688,  amount  arailable |9,134.97 

Jnly  1, 1889,  amount  expended  during  fiscal  year,  exolusiye  of  liabilities 
ontstanding  July  1, 1888 108.27 

Joly  1, 1889,  balance  available 9,036.70 


COMMSBCIAL  8TATISTIGS. 


The  loUowing  statement,  irom  tbe  annual  report  of  188&  fairly  represeott  the 
business  of  tbe  present  year,  wbicb  consists  almost  entirely  oi  transportation  of  pas- 
aengers  to  and  from  tbe  picnic  grounds  at  Glen  Island,  and  of  provisions  for  tnt^lr 
accommodation  and  enjoypent. 


Kind. 


Sailing 


•to 


Komber. 


S»M6 


Tonnage. 


1,365.400 

1.290 

443.800 


1,711^  690 


The  draught  of  vessels  tradins  at  New  Bocbelle  Harbor  ranges  from  5  to  9  feet. 
Their  tonnage  ranges  from  25  to  950  tons. 

Oir^eet.— Keceiptb:  Tons,  10,650;  value,  |98,040.  Tbe  principal  articles  of  com- 
merce are  building  materials  and  seneral  mercbandise.  Over  700,000  passenipers  were 
-brougbt  into  tbe  barbor  during  tbe  year. 


D  17. 
IMPROVEMENT  OP  EAST  CHESTER  CREEK,  NEW  YORK. 

East  Gbester  Greek  is  a  small  stream  which,  for  the  last  4  miles  of  its 
ooarse,  traverses  marshes  of  one-quarter  to  1  mile  width  and  empties 
into  East  Chester,  or  Pelham  Bay,  a  large  bay  on  the  north  shore  of 
Long  Island  Sound,  jast  east  of  Throg's  l^eck,  and  20  miles  by  water 
from  the  Battery  at  Kew  York.  The  width  of  the  creek  varies  from 
25  feet  to  half  a  mile  at  high  water,  bat  the  channel  was  narrow  every- 
where. 

£Ka89 i6 
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Pelham  Bridge,  a  highway  bridge,  crosses  the  creek  near  its  moath. 
A  short  distance  above  is  the  bridge  and  trestle  of  the  Earlem  River 
Branch  of  the  New  York,  New  Haven  and  Hartford  Bailroad,  and  aboat 
2^  miles  above  its  month,  at  Lockwood's,  the  stream  is  crossed  by  the 
Boston  road. 

The  mean  rise  of  tide  at  the  month  of  the  creek  is  7.1  feet 

For  half  a  mile  up  the  creek  there  was  originally  a  channel  with  from 
3  to  9  feet  depth  at  low  tide,  bnt  the  depth  decreased  farther  np«  and 
to  Town  Dock,  the  principal  landing,  about  1^  miles  from  the  month, 
the  available  depth  at  high  water  was  only  abont  equal  to  the  rise  of 
tide.  Above  Town  Dock  the  stream  was  very  crooked  and  narrow,  and 
the  available  depth  about  the  same. 

The  commerce  at  Town  Dock  was  principally  bringing  coal  and  build- 
ing materials  for  the  villages  of  East  Chester  and  Mount  Vernon;  the 
latter  is  a  rapidly  growing  place,  with  a  present  population  ^18^)  ot 
about  11,000  (t).  The  main  part  of  the  settlement  is  about  2  miles  from 
Town  Dock.  It  |s  understood  to  be  mainly  for  the  benefit  of  pcospect- 
ive  Mount  Vernon  commerce  that  the  improvement  of  East  Chester 
Creek  is  desired. 

PROJECTS  FOR  IMPROVEMENT. 

In  1871  a  survey  of  East  Chester  Creek  was  ordered  by  Congress 
and  was  made,  and  as  the  report  on  the  same,  dated  January  19, 1872, 
and  printed  in  the  Annual  Report  of  the  Chief  of  Engineers  for  1872, 
page- 812,  three  plans  of  improvement  were  outlined,  viz: 

for  making  and  maintaining,  by  means  of  a  tidal  basin  and  system 
of  dikes,  a  channel  9  feet  deep  at  mean  low  water,  estimated  to  cost 
$1,646,000. 

For  making  and  maintaining,  in  the  same  waj,  a  channel  of  11  feet 
deep  ^t  mean  high  water  (about  4  feet  deep  at  low  water),  estimated  to 
cost  $731,000. 

For  securing  7  feet  depth  of  slackwater  navigation  by  means  of  a 
lock  above  Goose  Island  (about  half  a  mile  from  the  mouth  of  the 
creek),  estimated  to  cost  $300,000. 

No  recommendation  as  to  worthiness  of  improvement  accompanied 
these  estimates.  March  25-,  1872,  the  House  of  Representatives  passed 
a  resolution  inquiring  the  cost  of  removing  obstructions  between  tide- 
gauges  No.  1  and  No.  2,  so  as  ^^  to  afford  the  same  depth  of  water  above 
station  No.  1  as  now  prevails  below  it"  In  reply  to  this  resolution  a 
report  was  submitted  April  3, 1872  (see  Annual  Report  of  the  Chief  of 
Engineers  for  1872,  page  814),  containing  the  following  estimates: 

Basin,  purchase  of  aite^  18  acres,  at  $150 1^700 

Excavation  to  level  of  mean  low  water,  200,000  cubic  yards,  at  40  cents....  80,000 

Excavation  of  cnt,  60,000  cable  yards,  at  40  cents 84,000 

Diking  aod  resetting  banks  of  cot 12,000 

Engineering  and  contingencies 17,8C6 

Total 136.605 

This  plan  contemplated  (as  appears  from  maps  on  file)  straightening 
the  channel  at  Jiockwood's,  and  as  it  was  necessary  in  any  case  to  re- 
place the  old  arch  bridge  of  the  Boston  road  by  a  draw-bridge  it  was 
proposed  to  change  the  location  of  such  bridge  to  a  point  about  700 
feet  eastward,  as  giving  a  better  and  cheaper  channel  for  the  streaoa. 

In  1873  $25,000  was  appropriated  for  improvement  of  this  stream; 
it  was  intended  to  expend  it  under  the  above  estimates,  which  were 
then  considered  an  adopted  project,  but  as  no  authority  was  given  to 
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pnrchase  the  l^nd  req  aired  for  the  cat  at  Lock  wood's  no  work  was  done 
at  that  time.  In  1875  $12,000  more  was  appropriated,  bot  it  was  not 
until  1877  that  a  commisssion  appointed  by  the  State  of  New  York 
had  succeeded  in  obtaining  the  land  for  the  proposed  cat. 

In  1875  it  became  apparent  that  the  location  of  the  bridge  at  Lock- 
wood's  coald  not  be  changed.  -The  bridge  was  supported  jointly  by  the 
towns  of  Pelham  and  East  Chester,  and  the  change  proposed  woald 
make  it  lie  wholly  within  the  town  of  Pelham,  which  town  would  then 
have  to  support  it,  and  therefore  would  not  consent  to  the  change,  so 
it  became  necessary  to  lay  out  the  cut  to  meet  the  bridge  at  its  old  loca- 
tion, which  was  done  at  an  estimated  increased  cost  of  $10,000  (see  (Gen- 
eral Newton's  letter  to  the  Ghief  of  Engineers,  September  24, 1876).  At 
about  this  time  the  old  bridge  was  replaced  by  an  iron  drawbridge. 

In  1877,  after  the  commission  had  secured  the  right  of  way,  a  contract 
was  entered  into  for  making  a  cut  9  feet  deep  at  mean  high  water  (2 
feet  at  low  water)  with  a  width  of  100  feet  at  high- water  level :  this  con- 
tract included  about  3,149  cubic  yards  of  rock  removal,  1,210  linear  feet 
of  pile  dike,  and  140  linear  feet  of  crib  dike.  It  was  completed  in  1878, 
and  in  that  year  and  1879,  under  an  appropriation  of  $10,000,  made 
June  18, 1878,  dredging  was  done  by  hired  labor,  removing  a  shoal  of 
bowlders  just  outside  of  Pelham  Bridge,  and  making  a  channel  about 
125  feet  wide  and  9  feet  deep  at  high  water  on  the  west  side  of  Gtoose 
Island,  being  practically  an  extension  of  the  original  project. 

In  1879  $3,500  was  appropriated  for  continuing  this  improvement, 
and  $3,500  more  in  1880 ;  these  appropriations  were  not  expended  untii 
1883.  In  the  Annual  Report  for  1879  it  was  stated  as  necessary  to  com- 
plete the  improvement  from  Pelham  Bridge  to  Lockwood's  ^^  to  con- 
struct dikes  from  the  lower  end  of  the  cut  to  Goose  Island,  a  distiuace 
of  6,600  feet."  Under  an  apparent  revision  in  1880,  this  was  spoken  of 
as  a  dike  6,600  feet  long,  which  ^' could  be  constructed  at  a  cost  of  about 
$40,000." 

The  extension  of  the  cut  above  Lockwood's  and  the  above  system  of 
dikes  were  apparently  abandoned  for  the  time  being,  appropriations 
not  being  made  in  sufficient  amount  to  warrant  undertaking  those 
works,  and  in  1881  General  Newton,  U.  S.  Engineers,  then  in  charge, 
reported  that  ^<  furthermore,  until  it  is  proved  that  a  depth  of  9  or  10 
feet  ^  •  •  can  not  be  maintained  under  the  scale  of  improve- 
ment already  completed,  it  will  be  unnecessary  to  inaugurate  new 
works.  The  amount  of  funds  available,  $7,372.14,  will  be  quite  suffi- 
cient for  the  present  wants  of  the  case." 

This  money  was  expended  in  1884  in  dredging  just  below  Town  Dock, 
a  work  not  included  in  the  original  estimate. 

August  5,1886,  $10,000  were  appropriated  for  this  improvement,which 
has  been  mostly  expended  in  dredging  between  Town  Dock  and  Look- 
wood's,  to  remove  shoals,  some  of  which  had  formed  in  the  cut  made  in 
1877. 

It  thus  appears  that,  outside  of  the  original  estimate,  $84,600  have 
been  either  expended  or  estimated  for  for  works  not  included  in  the 
original  estimate,  and  that  estimate  should  be  increased  to  $221,000,  if 
it  is  proposed  to  carry  it  out  completely  with  these  extensions. 

OPBBATIONS  DUBINO  THB  FISOAL  TEAR  ENDINO  JUNE  30,  1889. 

At  the  beginning  of  this  year  a  contract  was  in  progress  with  the 
Hartford  Drodging  Company  for  dredging  between  Town  Dock  and 
Lockwood's,  to  remove  shoals  of  less  than  the  required  depth  of  9  feet 
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at  inean  high  water.  Much  difficulty  was  experienced,  in  finding  a 
dumping-ground  which  would  meet  with  approval  of  the  several  State 
authorities  which  claimed  jurisdiction,  and  on  this  account  work  was 
suspended  July  12.  In  October,  with  the  consent  of  the  supervisor  of 
the  port  of  l^ew  York,  an  arrangement  was  made  for  placing  dredged 
material  behind  bulkheads  at  City  Island,  and  work  was  resumed  No- 
vember 6,  and  suspended  for  the  winter  December  15.  .  In  the  mean- 
time an  extension  of  contract  to  June  30, 1889,  had  been  granted. 

Dredging  was  begun  again  March  21,  and  completed  April  25,  ]d89, 
9,295  cubic  yards  having  been  dredged  during  the  fiscal  year,  making 
a  total  of  11,067  cubic  yards  under  the  contract  The  available  money 
bad  not  been  all  expended,  but  the  required  depth  had  been  made  ap 
to  Lockwood's,  with  width  sufficient  to  meet  the  wants  of  local  traffic 
Greater  width  will  not  be  required  until  there  is  prospect  of  the  exten- 
sion of  the  work  above  Lockwood's. 

It  was  proposed  to  expend  the  appropriation  of  $5,000,  made  August 
11,  1888«  in  dredging  a  cut  above  Lockwood's,  and  in  January,  1889,  the 
line  of  cut  was  staked  out  and  a  description  given  to  the  State  commis- 
sioners for  securing  right  of  way. 

They  were  requested  to  obtain  permission  to  deposit  the  material  on 
the  marsh  land  adjacent  to  the  cut,  which  could  be  done  cheaply  as 
compared  with  the  cost  of  carrying  it  out  to  Long  Island  Sound.  The 
commissioners  reported  that  this  consent  could  not  be  obtained,  and  as 
the  funds  available  would  not  be  sufficient  to  begin  work  under  any 
other  plan  of  disposing  of  dredged  material,  work  was  postponed  until 
larger  appropriations  should  be  made. 

PEESBNT  CONDITION  OF  IHPBOVEHBNT. 

There  is  a  channel  not  less  than  9  feet  deep  at  mean  high  water  (2 
feet  at  low  water)  from  the  bay  up  to  Lockwood's,  being  100  feet  wide 
or  more  to  a  point  1,000  feet  above  Town  Dock ;  thence  for  a  distance 
of  1,275  feet,  75  feet  wide ;  and  thence  to  Lockwood's,  about  500  feet, 
50  feet  wide.  The  dikes  on  the  east  side  of  the  channel  below  Lock- 
wood's  are  in  fair  condition. 

The  cut  above  Lockwood's  has  not  been  begun. 

PEOPOSED  OPEBATIONS. 

The  dikes  below  Town  Dock  do  not  seem  to  be  necessary  now  as  a 
means  of  improving  or  maintaining  the  channel,  and  possibly  they  may 
be  ultimately  dispensed  with. 

The  completion  of  the  project  requires  the  excavation  of  a  channel 
100  feet  wide  and  0  feet  deep  at  mean  high  water,  up  to  tide  gauge  No. 
1,  a  distance  of  about  3,000  feet  through  marsh  land,  and  not  closely 
following  the  windings  of  the  stream.  The  cost  of  towing  dredged 
material  from  this  locality  to  the  authorized  dumping-ground  is  so 
great  that  very  little  can  be  accomplished  with  the  funds  available 
unless  arrangements  can  be  made  to  deposit  the  material  to  be  exca- 
vated upon  the  banks.  It  has  been  impossible  so  far  to  obtain  the  con- 
sent of  property  owners  for  this  pnriK>8e.  Unless  this  is  done,  and 
larger  appropriations  are  made  for  the  improvement  than  heretofore,  it 
will  be  useless  to  continue  it  At  least  $25,000  should  be  available  to 
commence  this  part  of  the  work  advantageously  and*  economically. 

Unless  it  is  considered  advisable  to  extend  the  improvement  above 
Lockwood's  no  additional  funds  are  needed.  There  is  at  present  no 
navigation  above  this  point,  and  it  is  problematical  whether  there  will 
be  to  any  great  extent  should  the  proposed  improvement  be  made. 
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Appropriations  for  improving  East  Chester  Greek  have  been  made 
as  follows,  viz : 


Dftteb 


Hsr. 


Jane 
Mar. 

June 
Aug. 
Aug; 


S.187a 

8,1975 
18,1878 

8,1879 
14,1880 

5.1888 
11.1888 


AppUoation. 

Cottioff  through  marsh  and  rock,  and  diking  (in  1877) 

Dredgmg  under  Boaion  Boad  Bridge,  and  at  Grooee  Island 

Dredging  near  Loch  wood's,  Qoose  Island,  and  Pelham  Bridge 

I  Dredging  40  to  90  feet  wide  from  Pell  Point  to  Town  Dock i 

Dredging  above  Town  Dock  (not  wholly  expended) 

Not  yet  expended 

Totid 


Amount 


$25,000 

18,000 

10,000 

8,800 

8,500 

10,000 

6^800 


80,000 


East  Cbeeter  Creek  is  la  the  collection  district  of  New  York.  The  nearest  lif^t- 
honse  is  on  the  Stepping  Stones,  3  miles  southeast  of  the  month  of  the  creek.  The 
nearest  work  of  deronse  is  Fort  Schnyler,  Throg's  Neck,  aboatSi  miles  soaih. 

Money  statement. 

Jnlyl,  1888,  amonnt  available 1767.60 

July  1,  1888,  amonnt  covered  by  contract  which  was  not  completed 7, 650. 00 

Amonnt  appropriated  by  act  of  Angnst  11, 1888 5,000.00 

13,417.60 
July  1, 1889,  amonnt  expended  doring  fiscal  year,  exolnslTe  of  liabilities 
ontsUnding  Jnly  I,  1888 6,254.52 

Jnly  1, 1889,  balance  available 7, 163.06 

■    r' 

i  Amonnt  (estimated)  required  for  completion  of  existing  project 1G2, 100. 00 

<  8obmitt«d  in  compliance  with  requirements  of  sections  2  of  river  and 
f     harbor  acts  of  1866  and  1867. 


COMMSBOIAL  STATISTICS. 


No  statistics  are  yet  received  for  the  past  year :  the  following,  referring  to  the  cal- 
endar year  of  1886,  gives  a  fair  idea  of  tne  general  annual  commerce  on  this  stream. 


Kind. 


SaHfaig-Tesaels 
Baigst,etc ... 

Total... 


M^llO 


The  draught  of  vessels  trading  in  East  Chester  Creek  ranges  from  5  to  7i  feet. 
Their  tonnage  ranges  from  30  to  200  tons. 
Cargoes :  Seceipto,  10,625  tons ;  valne,  $61,075. 
The  principal  articles  of  commerce  are  coal  fand  building  materials. 


D  i8. 

IBiPROVEMENT  OF  GREENPORT  HARBOR,  NEW  YORK. 

This  harbor  is  a  roadstead  near  the'  east  end  of  the  north  fork  of 
Long  Island,  lying  between  this  nortli  fork  on  the  northwest  and  north 
and  Shelter  Island  on  the  southeast  and  south.  The  anchorage  groond 
is  exposed  to  storms  from  the  northeast  and  east. 

A  sand  spit^  called  Joshna^s  Point,  formerly  protected  the  Little  Baj 
at  Greenport  from  easterly  storms,  bat  in  the  few  years  prior  to  1883 
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this  had  worn  away  rapidly,  and  the  sand  bad  been  carried  into  the 
bay. 
The  mean  rise  of  the  tide  is  2.4  feet. 

PBOJEOT  FOB  IMPBOYEMBNT. 

In  1881  a  survey  was  made,  and,  with  the  report,  a  plan  and  estimates 
based  upon  the  survey  were  submitted  and  subsequently  adopted  for  a 
breakwater  extending  southeasterly  from  Joshua's  Point.  This  project 
consisted  of  a  riprap  breakwater  about  1,700  feet  long,  extending  from 
high- water  mark  to  the  18  foot  curve,  to  be  built  3  feet  above  mean  high- 
water  level,  with  a  top  width  of  5  feet  and  side  slopes  of  1  on  1,  to  con- 
tain about  23,000  tons  of  stone.    Its  estimated  cost  was  $46,000. 

Work  under  this  project  was  begun  in  1883,  and  up  to  July  1, 1888, 
14,775  tons  of  riprap  had  been  placed  in  the  breakwater,  making  its 
total  length  1,437  feet. 

OPEBATIONS  DUBINO  THE  FISOAL  YBiA  ENDIN0  JUNB  30,  1889. 

An  appropriation  of  $5,000  was  made  for  continuing  this  improve- 
ment, and,  after  duly  advertising  for  and  opening  proposals,  a  contract, 
dated  January  19, 1889,  was  entered  into  with  William  H.  Molthrop  ft 
Co.,  of  Gale's  Ferry^  Conn.,  for  delivering  in  the  breakwater  aboat  3,400 
tons  of  riprap  granite  at  the  rate  of  $1.23  per  gross  ton.  Work  on  this 
contract  was  begun  March  29, 1889,  and  up  to  the  close  of  the  fiscal 
year  2,410  tons  of  riprap  had  been  delivered  and  accepted,  building  98 
linear  feet  of  the  work.  The  contract  is  in  progress,  expiring  August 
1, 1889. 

PBESENT  CONDITION  OF  IHPBOVEHBNT. 

The  breakwater  is  in  fair  condition  as  far  as  completed.  No  mate- 
rial changes  of  depth  in  the  harbor  have  occurred  since  the  original 
survey. 

PBOPOSED  OPEBATIONS. 

With  future  appropriations  the  breakwater  will  be  completed  as  pro- 
jected to  the  18foot  curve.  Thirty  thousand  dollars  have  been  appro- 
priated for  this  work;  the  remainder  of  the  estimate,  $16,000,  could  be. 
profitably  expended  in  one  year  in  completing  the  breakwater. 

Appropriations  for  improving  Greenport  Harbor  have  been  made  as 
follows : 


Date. 


M»r.8,  1S81 
Aug.  2,  1883 
July  6.  1884 
Ang.  5, 1886 
Aiig.11,1888 


AppUoalioiL 


Survey 

Bzpended  on  breakwater. 

do 

do 


Total 


Greenport  is  a  port  of  delivery  in  the  oolleotion  district  of  Sag  Harbor.  The  netre^ 
light^hoase  is  on  Long  Beaoh  Point,  3  miles  to  the  eastward.  The  nearest  work  of 
defense  la  Fort  TmrnbaU,  New  London  Harlior,  Conneoticaty  21  mUes  distaafe  in  i 
■traight  line. 
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Money  statement 

July  1, 1888,  amoant  ayailable $40.10 

Amount  appropriated  by  act  of  AngQst  11,  1888 5,000.00 

5, 040. 10 
July  1, 1889,  amonnt  expended  during  fiscal  year,  exolnsiye  of 

liabUitiee  outstanding  July  1, 1888 $2,553.06 

July  1, 1889,  outstanding  liabilities 1, 13a  11 

July  1, 1889,  amount  covered  by  existing  contracts 1, 217. 70 

4,908.87 

July  1, 1889,  balance  available 131.23 

• 

{Amount  (estimated)  required  for  completion  of  existinff  project 16, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  yearendiuR  June  30, 1891    16, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


Ah9traei  of  propomtU  for  oxtmoion  of  hredkwaior  at  Chtenport,  N,  Y,,  opened  Deoefmbor 

13,  1888,  hj/  Col  D.  C.  Houetom^  Corpe  of  Engineere. 


No. 


1 

8 
4 
5 


Naaie  and  addreM  of  bidder. 


James  N.Luoe,  Kiantio,  Conn 

Wm.  H.  Molthrop  St  Oo.^^lea  Ferry,  Conn 

Francis  H.  Smith,  New  York  City 

John  A.  Bonker,  Kew  York  City 

John  Bsattie,  Leetes  Island,  Conn 


Bate  per  ton. 


Mper 
400  to 


(3, 400  Urns.) 


$L32 
1.23 
1.45 
1.47 
1.35 


Amount  of 
Ud. 


$4,438 
4.188 
4,900 
4.998 
4,590 


Hon.— Amoont  available  for  oontcaot  work,  $4, 600, 

*Lowetthld;  ooutaot  entered  into  with  Wm.  Mdlthzop  St  Co.,  nnder  date  of  January  19. 1889;  in 


COMMSBCIAL  STATISTICS. 


Ko  statistics  are  yet  received  for  the  past  year ;  the  folowing,  referring  to  the  cal- 
endar year  of  1886,  give  a  fair  idea  of  the  general  annual  commerce  in  this  harbor. 

ArrivaU  and  deparUuree  of  veseeU, 


Hailing  TMsels 
Baisea,  ete .... 


Ttiiia. 


Tonnage* 


421.000 

195,750 

7,200 

623^ 


Ckurgoee, 


mpments. 


Yalne. 


$800,500 
1,138,000 


1,430,000 


The  ndAcipal  artloles  of  commeroe  ai«  coal,  building  materials,  form  produce,  and 
general  merohandise. 
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D  19. 
IMPROVEMENT  OF  GLEN  COVE  HARBOR.  NEW  YORK. 

Olen  Gove  Harbor  is  an  estuary  (or  creek)  opening  into  the  east  side 
of  Hempstead  Bay  abont  If  miles  souUi  fVom  Long  Idand  Sonnd,  and 
abont  25  miles  by  water  from  the  Battery,  New  York  Oity.  The  chan- 
nel of  the  creek  is  about  2  feet  deep  at  mean  low  water^  and  on  a  bfu*at 
the  entrance  to  the  creek  the  low-water  depth  is  about  1  foot,  so  that 
vessels  entering  Olen  Gove  Harbor  are  compelled  to  wait  for  high  tide, 
anchoring  in  Hempstead  Bay,  where  they  are  exposed  to  storms  from 
the  north  and  northwest.  During  heavy  storms  from  these  quarters  it 
is  impossible  to  tow  over  the  bar,  and  from  this  cause  vessels  have  been 
obliged  to  remain  in  the  bay  exposed  to  the  storms  for  three  or  four 
days. 

The  mean  rise  of  tides  is  7.7  feet 

PROJECT  FOR  IMPROVEMENT. 

The  act  of  Congress  approved  August  6, 1886,  provided  for  a  snrvey 
or  examination  of  Glen  Gove  Harbor.  A  preliminary  examination  was 
all  that  was  deemed  necessary,  and  upon  this^  with  assistance  of  recent 
United  States  Goast  Survey  chart,  a  report  with  estimates  for  improve- 
ment was  presented,  dated  December  7, 1886,  and  printed  in  the  i^nnal 
Beport  of  the  Ghief  of  Engineers  for  1887,  Part  I,  page  645. 

The  project  described  in  this  report  contemplated  a  breakwater  abont 
2,500  feet  long  and  extending  in  a  general  westerly  direction  fhwi 
Mosquito  Point  on  the  east  side  of  Hempstead  Bay  north  of  tb»  en- 
trance to  Glen  Gove  Inlet ;  the  breakwater  to  be  constraetod  of  rtorap, 
the  top  to  be  5  feet  wide  and  3  feet  above  high  water,  with  side  slopes 
of  1  upon  1,  at  an  estimated  cost  as  follows : 

136,000  tons  of  riprap  stone  At  $1.35  per  ton fl83y  600 

Contingenoiee,  10  per  cent 18,360 

Total 301^960 

This  project  was  adopted  in  1888,  upon  an  appropriation  made  by 
Gongreds  for  beginning  the  work,  and  the  location  of  the  shore  end  ci 
the  breakwater  was  deflDitely  fixed  to  be  at  the  northwest  comer  of 
Glen  Gove  Dock,  and  its  course  to  be  west-southwesterly  towards  Mott^s 
Point. 

OPEBATIONS  BUBINa  THE  FISCAL  TEAM  ENDINO  JUNE  30,  1888. 

The  first  appropriation  for  this  improvement  was  one  of  $20,000,  made 
by  act  of  Gongress  of  August  11,  1888.  Under  this  appropriatioi^ 
after  approval  of  the  project,  proposals  were  duly  advertised  for  ana 
opened  March  19, 1889,  and  under  date  of  MuHsh  30,  1889,  a  oonferaet 
was  entered  into  with  Brown  &  Fleming,  of  New  York  Gity,  for  deliv^- 
ing  about  12,500  tons  of  riprap  and  for  constructing  the  commenoe- . 
ment  of  the  breakwater. 

Work  was  begun  May  20,  and  up  to  July  1, 1889,  4,216  tons  of  stone 
had  been  deliv^ed  and  placed,  building  220  linear  feet  ot  the  work. 
Under  the  present  contract  it  is  not  proposed  to  bnild  the  toeakwaler 
qnite  to  the  full  heightandwidtfato  whioh  it  is  ultimately  to  be  bfovigkt. 
Work  is  still  in  progress,  the  contract  expiring  Decemb^  1, 1889. 
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As  the  work  lies  near  the  coarse  of  vessels  coming  to  Glen  Gove  Dock, 
a  movable  red  laoteru  has  been  placed  at  the  end  and  kept  lighted 
from  sunset  to  snnrise. 

PROPOSED  OPERATIONS. 

Under  the  present  contract  it  is  expected  that  from  500  to  600  linear 
feet  of  the  breakwater  will  be  built ;  with  future  appropriations  it  is 
proposed  to  extend  it,  as  provided  for  in  the  project. 

l^e  only  appropriation  for  improving  Olen  Gove  Harbor  is  the  one 
of  $2,000  made  August  11, 1888. 

Glen  Cove  Harbor  is  in  the  collection  district  of  New  Tork. 

The  nearest  light-honse  is  on  Sand's  Point,  about  4  miles  west.  Fort  Schnyler, 
New  Tork  Harbor,  is  the  nearest  work  of  defense. 

Money  sUUenMnt* 

Amount  appropriated  by  act  of  AngnstU,  1888 $20,000.00 

July  1.  1889,  amount  expended  during  fiscal  year,  exolusiye  of 

liabiJitiesoutstanding  July  1.  1888 $1,380.86 

July  1,  1889,  outstand&g  liabiliUes 8.836.94 

July  1, 1889,  amount  covered  by  existing  contracts 7, 664. 06 

11,861.86 

July  1,1889,  balance  available 8,liai4 

{Amount  ^estimated)  reouired  for  completion  of  existing  project 181, 960. 00 
Amount  tnat  can  be  nrontably  expended  in  fiscal  year  ending  J  ane  30, 1891    GO,  000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


AMraet  of  propo9dl8  for  oon$irucUan  of  breakwater  ai  Olen  Cove  Harhor,  New  York, 
dmted  Febrmarg  13,  1889  and  opened  Miirch  13, 1889,  h^  Col.  D.  C.  Houeton,  Cmrpe 
ef  Engineer; 


Ko. 

Name  sod  sddzoM  of  bidder. 

Bate  per  ton. 
(12,fi00tons.) 

Amonnt  of 
bid. 

Benurks. 

JaaMa«o]l7,Gr9toB,OoB]i 

$L30 
1.13 

L23 

1.40 
1.23 

.83 

• 

14.125 

16.375 

11,05 
15^375 

10,375 
16^  MO 

Oranito. 

•• 

T 

John  &  How«ll,  KowTork  Ci^ 

CJancimtno's  Towtng  «nd  TnnaportA- 
tiOD  Company,  New  York  City. 

FnnoiaH.  Smith,  New  York  City 

John  A.  Booker,  New  York  City 

Chailee  A.  Brown,  of  Elixnbeth,N.  J., 
and  John  Fleming,  of  Now  York  City. 
&  Ik  B.&B6ld«n,  Book  Hill,  Conn. 

Stone    qnarrled    in  New 

City. 
NognarantoniL  NewYerk 

qoariy  atone. 
Graaite. 
Conneoticat  Birer  brown- 

oteme  and   New   York 

•tone. 
Gnelaa  atone,   from  New 

York. 
ConnootloQt  Btrer   aaad- 

atone. 

If Oim.-^Anioont  aTallable  for  oontraot,  $18, 000. 

*Loweat  bid  t  entered  Into  oontraot  with  Brown  it,  Fleming  under  da^  of  Haroh  30, 1880  {  oontraot 


730       REPORT   OF  THE  CHIEF   OF   ENGIKEBBS,  U.  S.  ARMT. 

OOMMSRGS  or  OLBN  COVB  HARBOR  FOR  THE  TEAR  1888. 


OonreyaMft. 

ArriTAlBABd 

deputoTM. 

B«giat«r«d 

tOJOMgt- 

Import*. 

Quantity. 

Yalno. 

Qiuntity. 

YaliM. 

BalUBff-TMMls 

Caiwl-boftts,  IwrgM,  etc. 
8ti— m-TBH  ol> . .  u 

1.238 
208 
780 

85.910 

20.02il 

246.760 

Ibfif. 
71,890 
48,660 
86,87S 

$1,641,970 
267.360 
254,686 

Ibnt. 
V7,000 
81,000 
63,606 

62,906^881 
284,016 
428.616 

Total 

2,171 

861,680 

166^865 

2,168,896 

181,500 

8,681^881 

Kon  1.— The  imjMref  wesie  mainly  eom,  ooal,  miIl*6B6d,  fectfllaetB,  Inmber,  timber,  briek, 
lime,  floor,  dry  goods,  and  groceries. 

rheasporttweremainij  manafaetared  prodocts,  oom-fSMd,  fire-olay,  flre«uid,  potter's  day,  hay, 
potatoes,  Teg etables,  and  other  Item  and  garden  prodnota. 

KOTB 1— in  the  eolanins  of  "Azrirals  and  departores**  and  "Registered  tonnage,"  no  aeeoontis 
taken  of  steam-togs  entering  or  ieaying  the  harbor,  or  of  steam-ySohts,  saiUng-yaohts,  or  fldiing' 


Dao. 

IMPROVEMENT  OF  FLUSHING  BAY,  NEW  TORE. 

flnshiDg  Bay  is  on  the  north  shore  of  Long  Island,  abont  14  miles, 
by  water,  from  the  Battery  at  New  York.  The  town  of  Flushing  is  on 
the  east  bank  of  Flushing  Greek,  a  quarter  of  a  mile  from  the  head  of 
the  bay.  The  bay  is  about  1  mile  wide  and  2  miles  long ;  the  bottom 
is  of  soft  mud,  nearly  level,  the  depth  in  the  original  channel  being  not 
much  greater  then  elsewhere.  In  1861  there  was  a  depth  of  6  feet  at 
low  water  in  the  channel  leading  up  to  Flushing,  and  in  1879  but  3.9 
feet. 

The  mean  rise  of  tide  is  7.1  feet. 

PROJECT  FOR  IMPROVEMENT. 

A  survey  of  Flushing  Bay  was  made  in  1878,  and  a  project  for  im- 
provement based  on  i^  was  proposed  and  adopted,  providing  for  the 
construction  of  a  dike  extending  across  the  westerly  part  of  the  mouth 
of  the  bay  and  upon  the  west  side  of  the  channel  to  the  head  of  tiie  bay 
near  Flushing,  and  a  dike  extending  from  a  point  near  the  middle  of 
the  east  shore  in  a  northerly  direction  to  the  6-foot  curve,  and  almost 
pandlel  to  the  first,  in  order  to  form  a  large  tidal  basin  whose  waters 
should  ebb  and  flow  through  a  narrow  channel,  with  dredging  to  main- 
tain a  channel  6  feet  deep  at  mean  low  water.  The  estimafaMi  cost  for 
carrying  out  this  project  was  as  follows : 

Constnioting  4,400  linear  feet  of  pile-dike,  at  |10  per  foot $44,000 

Conttniotiiig  7,800  linear  feet  of  pile-dike,  at  |9  per  foot 70,SOO 

Constraoting  000  linear  feet  of  pile-dike,  at  $7.50  per  foot 6,750 

CoDetmoting  3.600  linear  feet  of  single  pilini^,  at  $3.70  per  foot 13, 390 

For  £8,000  onbio  yards  of  dredging,  at  20  cents  per  onlAo  yard 16,600 

Contlngenoies. tt,600 

Total 173,500 

All  the  timber  work  of  the  dikes  was  to  be  creosoted. 

Up  to  June  30, 1880,  3,057  linear  feet  of  pile<4ike  were  ooostraeted 
on  the  west  side  of  the  channel  from  the  head  of  the  bay. 

Subsequent  impropriations,  until  1889,  have  been  wholly  expended 
in  dredging  and  rodredging  to  make  and  maintain  the  required  channel 
depth. 
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September,  1888,  a  modification  of  the  original  project  was  approved 
which  provided  for  ^'  extending  the  dike  northward  and  towards  the 
west  side  of  the  channel  at  College  Point,  and  for  dredging,  omitting 
the  dikes  running  westerly  to  Herrick  Point,  and  the  single  row  of  piles 
on  the  east  side." 

OPERATIONS  DURINa  THE  FISCAL  YEAR  BNDINa  JUNE  30,  1889. 

By  act  of  Congress  of  August  11,  1888,  $15,000  were  appropriated 
for  this  improvement,  and  in  accordance  with  the  above  modification  of 
project,  after  due  advertising,  a  contract  was  entered  into.  June  4, 1889. 
with  Henry  Du  Bois'  Sons  for  building  about  1,600  feet  or  pile-dike  and 
for  dredging  about  15,000  cubic  yards.  Work  under  this  contract  was 
begun  June  27 ;  at  the  close  of  the  year  375  piles  of  the  pile-dike  had 
been  driven ;  the  contract  expires  November  1, 1889. 

PRESENT  OONDITION  OF  IMPBOYEMENT. 

The  part  of  the  dike  built  in  1880, 3,067  feet  long,  has  settled  from  a 
few  inches  to  a  foot. 

The  channel  up  the  bay,  which  has  been  dredged  6  feet  deep  three 
successive  times,  has  now  rather  less  than  that  depth  in  places. 

PBOPOSED  OPERATIONS. 

Under  the  present  contract  the  dike  will  be  extended  northward 
about  1,600  feet,  and  the  channel  depth  of  6  feet  will  be  restored  and 
extended  as  far  as  practicable.  With  further  appropriations  it  is  desired 
to  extend  the  dike  and  to  dredge  to  widen  the  channel. 

Appropriations  for  improving  Flushing  Bay,  New  York,  have  be^i 
made  as  follows : 


Dale. 


AppllflatUiB. 


8»187» 
Jane  14, 1880 
Mar.  8,1881 
Aug.  a;  1882 
July  M884 
Aug.  M888 
Aag.U,1888 


Censtraetkni  of  dike 

Diedgfng 

do 

do 

Constraotloii  of  dike  and  dredging,  not  yet  expended 


$10,000 
16^000 
10,000 
0,000 
10.000 
10,000 
16^000 


Totid 


8S.O0O 


flnshinff  Bay  is  in  the  collection  district  of  New  York.    The  nearest  light-house 
is  on  North  Brother's  Island.    Fort  Schnyler  is  the  nearest  work  of  defense. 

Money  Mktement 

Jnly  1, 1888,  amount  available |1,090.26 

Amoont  appropriated  by  act  of  Angnst  11, 1888 15,000.00 

16,080.26 
Jnly  1, 1889,  amount  expended  daring  fiscal  year,  exelnsiTe  of 

liabiUties  outstanding  July  1, 1888 165.69 

July  1,  1889,  amount  coyered  by  existing  contracts 10,814.80 

.      10, 280. 49 

July  1, 1889,  balance  arailable '. 5,739.77 

{Amount  ^estimated)  required  for  completion  of  existinir  project 88, 500. 00 
Amount  tnat  can  be  profitably  expended  in  fiscal  year  endins  June  30, 1891    35, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  riyer  and 
harbor  acts  of  1866  and  1867. 
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D  21. 

REMOVING  SUNKEN  VESSELS  OB  CRAFT  OBSTRUCTING  OR  ENDANGERING 

NAVIGATION. 

WRECK  IN  HEMPSTEAD  BAY,  LONG  ISLAND,  NEW  YORK. 

Aboat  midnight,  Angast  10-11,  1888,  the  Bay  Bidge^  a  side-wheel 
pasAeDger  steamer,  205  feet  long  and  32  feet  beam,  caaght  fire  while 
lying  at  her  dock  at  Glenwood,  Long  Island,  N«  Y.,  and  parting  her 
lines,  drifted  oat  with  the  ebb  cnrrent  and  sank  in  about  20  feet  oepUi 
of  water  in  the  channel  on  the  west  side  of  Hempstead  Bay,  after  burning 
to  the  water's  edge.  The  wreck  was  reported  as  an  obstmction  in  Sep- 
tember, 1888,  but  no  action  was  then  taken,  because  her  owner  made  a 
private  contract  for  her  removal,  which  the  contractor  reported  com- 
pleted in  December,  1888,  so  that  no  i>art  was  left  projecting  more  than 
2  feet  above  the  bottom. 

In  April,  1889,  complaint  was  made  that  the  wreck  had  been  struck 
by  passing  vessels,  and  an  examination  showed  that  some  timbers  were 
standing  at  not  over  9  feet  depth  at  low  tide.  The  cost  of  complete  re- 
moval was  estimated  at  92,500,  which  was  allotted,  and  the  removid 
authorized.  The  wreck  is  now  marked  by  a  buoy  placed  by  the  Light- 
House  Department  June  5, 1889,  the  notice  to  owners  or  parties  inter- 
ested, as  required  by  law,  was  published,  and  it  is  expected  to  advertise 
proposals  for  removal  early  in  the  cnrrent  fiscal  year. 


D  22. 

PRELIMINARY  EXAMINATION  OF  FORT  POND  HARBOR,  MONTAUK,  NEW 

YORK. 

Engineer  Office,  U.  S.  Army, 

New  York^  December  10, 1888. 

General  :  I  have  the  honor  to  submit  the  following  report  on  a  pre- 
liminary examination  of  Fort  Pond  Harbor,  Montank,  K.  T.,  made  in 
pursuance  of  the  river  and  harbor  act  of  August  11, 1888,  and  directed  by 
letter  from  the  Chief  of  Engineers,  dated  August  28, 1888. 

Fort  Pond  Bay  lies  on  the  north  side  of  Long  Island,  abont  6  miles 
west  of  Montank  Point.  The  following  description  is  given  in  the  United 
States  Atlantic  Coast  Pilot : 

From  Shagwoog  Point  the  trend  of  the  shore  is  W.  f  S.  for  2^  miles  to  Cnlloden 
Pointy  and  is  composed  for  the  most  part  of  low  sandy  lands  and  many  sand  hillocks, 
coTsred  with  grass,  and  at  long  intervals  a  few  trees.  CoUoden  Point  is  somewhat 
higher  than  the  land  to  the  eastward  of  it,  bat  is  also  sandy,  bare  of  trees,  and  cov- 
ered only  with  a  sparse  growth  of  grass.  At  this  point  the  snore  tnms  abroptly  and 
mns  8.  i  £.  for  H  miles,  then  sweeps  with  a  r^alar  carve  aroond  to  the  westward 
and  northwestward,  thas  forming  a  large  eemioircalar  indentation  called  Fort  Pond 
Bay.  From  Calloden  Point  the  eastern  shore  of  this  bay  is  composed  of  hills  of  mod- 
erate height,  separated  by  small  valleys  intersected  by  ravines,  which  give  the  land 
an  nndalating  appearance.  The  country  appears  barren  and  desolate,  there  beina  no 
•ettUmimUt  and  tne  only  growth  a  thin  grass.  At  the  head  of  the  bay  the  shore  is  few 
and  flat,  bat  its  western  shore  is  higher,  and  shows  thick  groves  of  trees  here  and 
there.  Fort  Pond  Bay  is  H  miles  wide,  has  a  depth  of  from  4  to  6  fathoms,  and  affords 
excellent  shelter  in  soatherly  and  eaHterly  weather.  The  holding  groand  is  good,  and 
the  harbor  perfectly  anobstracted,  it  being  only  necessary  to  keep  aboat  a  quarter  of 
a  mile  from  either  shore. 


734   BEPOBT  OF  THE  CHIEF  OF  ENOINEEBS,  U.  S.  ABMT. 

Bookj  Point  !•  the  western  point  of  entrance  to  tbe  bay,  and  Is  1{  milee  to  the 
(oatiiweetward  of  Cnlloden  Point.  It  is  low  and  oovered  only  with  grass,  with  a  few 
trees  on  the  higher  lands  baok  of  the  point  and  a  fringe  of  rocks  along  the  bay  shore. 

First  Lieat.  James  O.  Sandford,  Corps  of  Engineers,  reports  as  fol- 
lows : 

Fort  Pond  Bay  is  an  indentation  of  the  north  shore  of  the  Montank  Peninsala,  and 
is  about  5i  miles  west  of  Montank  Point,  the  eastern  extremity  of  Long  Island.  The 
headland  at  the  east  side  of  the  entrance  is  known  as  Cnlloden  Point,  and  that  on 
the  west  side  Booky  Point,  Cnlloden  Point  projecting  nearly  a  mile  further  noith 
than  Rocky  Point.  The  bay  is  semi-elliptical  m  form,  being  about  1^  miles  wide 
(northeast  and  southwest),  and,  measuring  from  Rocky  Point,  seven-eightlis  of  a  mile 
long  (northwest  and  southeast).  The  depth  of  water  varies  from  0  to  49}  feet  at 
mean  low  water,  there  being  over  an  area  of  420  acres  a  depth  of  from  5  to  8^  fathoms. 
The  shore  on  each  side  of  the  bay  consists  of  sand  bluffs,  from  35  to  50  feet  in  height, 
sloping  back  to  60  feet  in  height,  intersected  by  numerous  valleys,  the  weatem  snore 
being  wooded,  except  in  the  valleys,  while  the  eastern  shore  is  covered  onl^r  with 
grass.  The  ridges  on  each  shore  extend,  approximately,  north  and  sooth.  Joining  an 
east  and  west  ndge  ^on  which  the  carriage  road  is  built)  near  the  south  shore  of  the 
isliuid.  At  the  soutn  end  of  the  bay  is  a  sand  beach,  from  3  to  5  feet  above  mean 
high  water,  which  separates  the  bay  from  Fort  Pond.  Of  the  valleys  mentioned 
above,  there  are  four  on  the  west  side  of  the  bay.  The  first  valley  is  about  200  feet 
south  of  Rocky  Point,  and  is  about  50  feet  wide,  sloping  gently  to  the  rear.  It  de- 
scends to  about  15  feet  above  the  bay  and  terminates  in  a  low  bluff.  The  second  is 
about  600  feet  south  of  Rock^  Point.  It  is  about  400  feet  wide  at  the  bay,  widening 
to  the  rear,  10  feet  above  high  water  at  the  eastern  end,  and  tiOO  feet  lovig,  thenee 
sloping  gently  back  to  a  height  of  40  feet.  Its  side-slopes  rise  to  only  about  20  feet. 
The  third  valley  is  about  1,^  feet  south  of  Rocky  Point.  It  is  150  feet  wide,  10  feet 
above  high  water  at  its  eastern  end,  and  slopes  upward  somewhat  rapidly  to  the  rear. 
The  fourth  valley  is  about  2.500  feet  south  of  Rocky  Point.  It  is  about  600  feet  wide 
at  the  bay,  widening  to  800  feet  and  formin^^  two  branches  at  the  rear,  is  about  600  feet 
long,  sloping  back  and  on  the  sides  to  a  height  of  50  feet.  At  the  bay  it  is  only  about 
4  feet  above  high  water^  and  for  a  length  of  100  to  150  feet  next  back  from  the  shore 
has  a  somewhat  less  height.  A  preliminary  survey  for  an  extension  of  the  Long 
Island  Railroad  to  Fort  Fond  Bay  was  made  in  1882.  The  line  then  surveyed  passes 
near  the  head  of  the  second  valley,  and  near  the  month  of  the  fourth.  From  NapeMie 
Bay  to  Fort  Pond  Bay  the  line  passes  near  the  north  shore  of  the  peninsula.  The 
grades  are  easy  throughout,  and  the  soil  is  well  suited  for  excavations  and  embank- 
ments. Either  of  the  two  valleys  last  mentioned  is  well  suited  for  a  railroad  termi- 
nus, the  area  of  either  being  probably  sufiSeient  for  the  buildings  that  would  be  re- 
quired, and  having  a  good  water  front  from  which  to  build  docks  extending  into  the 
bay.  If  necessary,  both  valleys  could  be  used  for  the  terminal  building,  thus  afford- 
ing ample  room  for  a  large  railroad  business.  Of  tbe  two  valleys  the  one  nearest 
Rocky  Point  (the  second)  appears  to  me  preferable  for  a  terminus,  as  its  sides,  being 
lower  and  less  steep  than  those  of  the  fourth,  oould  be  more  easilv  exea'wed  ii 
necessaiT,  and  that  part  of  the  bay  immediately  in  front  of  it  could  be  more  easily 
shelterea. 

The  bottom  of  the  bay  consists  of  hard  sand  and  bowlders  frt)m  the  shore  to  the 
depth  of  25  feet  at  mean  low  water.  Outside  of  this  depth  the  bottom  is  of  niQ^ 
underlaid  by  hard  sand.  The  mud  is  said  by  the  fishermen  of  the  bay,  who  drive 
stakes  for  pound-nets  in  30  to  35  feet  of  water,*  to  have  a  quite  uniform  depth  of  S 
feet  over  the  deep-water  area  (30  feet  depth  and  over)  of  the  bay.  It  is  said  that  tke 
anchors  of  vessels  anchoring  in  deep  water  in  the  bay  often  sink  through  the  mud  and 
•  bring  up  hard  sand  on  the  flukes.  From  Rooky  Point  outwards  there  are  more  bowl- 
ders on  the  bottom  than  elsewhere.  They  are  said  to  be  quite  numerous  hens  out  te 
a  depth  of  35  feet. 

At  Fort  Pond  Bay  there  is  no  commerce  and  the  only  demand  for  its 
improvement  in  by  parties  who  propose  to  make  it  the  terminos  of  a  lioe 
of  transatlantic  steamers,  at  which  passengers  and  freight  eonid  be 
transported  by  rail  to  New  York.  This  involves  an  extension  of  the 
Long  Island  Railroad  a  distance  of  abont  28  miles.  This  wonld  make  « 
saving  of  about  120  miles  by  water,  bnt  wonld  involve  124  miles  of  rail- 
road transportation  and  the  ferry  crossing  the  East  Biver  to  reach 
New  York  Oity.  To  make  this  bay  a  safe  landing  place  for  steamers 
at  all  times  wonld  involve  the  constmction  of  works  to  protect  it  from 
storms  from  northeast  to  the  northwest    The  most  economical  plao 
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which  suggests  itself  is  to  constract  a  breakwater  from  Becky  Point  in 
a  direction  about  east-northeast  and  abont  2,000  feet  in  length,  and  one 
firom  a  point  on  the  eastern  shore,  about  half  a  mile  from  Oulloden 
Point,  in  a  direction  abont  west  and  about  1,200  feet  in  length.  These 
should  be  constructed  of  riprap,  with  the  following  dimensions,  viz: 

The  top  to  be  12  feet  wide  and  6  feet  above  mean  high  water,  with 
outer  or  seaward  slope  of  1  on  2  and  the  inner  slope  1  on  1,  and  the  esti- 
mated cost  is  as  follows : 

Breakwater  At  Booky  Point,  295,000  tons  of  stone  at,  |1.40 $413,000 

Breakwater  firom  eastern  shore,  93,000  tons  of  stone,  at  $1.40 130,200 

Contingencies ^ 56,800 

Total - 600,000 

In  order  to  enable  a  report  to  be  made  as  to  whether  the  harbor  is 
worthy  of  improvement  in  view  of  the  present  and  prospective  demands 
of  commerce,  I  have  addressed  a  letter  to  Mr.  Austin  Gorbin,  who  rep- 
resents the  parties  interested  in  the  establishment  of  aline  of  fast  steam- 
ers to  run  from'Milford  Haven,  on  the  west  coast  of  Wales,  to  Fort  Pond 
Harbor ;  also  to  leading  lines  of  steam-ships  crossing  the  Atlantic,  and 
to  the  Chamber  of  Commerce  of  New  York  Gity.  Their  replies  as  far 
as  received  are  appended  to  this  report. 

The  advantages  claimed  for  this  route  are  a  saving  of  time  by  the  sub- 
stitution of  124  miles  of  railroad  transportation  for  120  miles  of  ocean 
transportation,  the  avoidance  of  delays  at  Sandy  Hook  entrance  to  New 
York  Harbor  on  account  of  tides  and  fogs,  and  greater  security  from 
accidents  by  avoiding  the  tracks  of  vessels  converging  toward  New  York 
Harbor.  The  saving  of  time  due  to  railroad  transportation  would  prob- 
ably not  exceed  three  hours,  and  this  would  be  reduced  by  the  time 
required  for  landing  passengers  and  baggage,  examination  of  the  lat- 
ter by  the  custom-house  officers,  and  delays  at  the  ferry  over  the  East 
River.  I  do  not  think  the  saving  of  time  on  account  of  railroad  trans- 
portation would  be  an  inducement  to  passengers  to  take  the  Fort  Pond 
route,  with  a  railroad  journey  of  124  miles  and  a  ferry  crossing.  The 
Government  is  now  engaged  in  improving  the  Sandy  Hook  entrance  to 
New  York  Harbor,  with  a  view  to  obtaining  a  depth  of  30  feet  at  mean 
low  water.  When  this  is  accomplished  there  will  be  no  delays  on  ac- 
count of  depth  of  water.  As  to  fogs,  it  does  not  appear  that  they  are 
more  prevalent  near  New  York  than  in  the  vicinity  of  Moutauk,  but  it 
is  not  probable  that  they  would  cause  much  delay  in  entering  Fort  Pond 
Bay,  as  the  approaches  are  of  ample  width  and  depth. 

For  further  particulars  as  to  the  advantages  or  disadvantages  of  the 
proposed  route,  I  would  refer  to  the  accompanying  letters.  It  seems  to 
me  that  any  advantages  claimed  for  Fort  Pond  Bay  exist  at  other 
points.  New  London  Harbor  has  a  depth  of  27  feet  at  mean  low  water, 
and  could  be  deepened  to  30  feet  at  comparatively  small  expense.  It  is 
124  miles  by  rail  to  New  York,  without  any  ferry.  The  western  passage 
of  Narra^ansett  Bay  has  a  depth  of  30  feet  up  to  Dutch  Island,  and  the 
construction  of  a  few  miles  of  railroad  on  the  western  shore  would 
connect  a  lauding  with  the  New  York,  Providence  and  Boston  Baihroad. 
The  saving  in  water  transportation  would  be  greater  than  at  Fort  Pond. 
The  experiment  might  be  tried  at  either  of  these  points  without  calling 
upon  the  Government.  If  greater  saving  in  water  transportation  is 
desired,  harbors  are  available  further  east  on  the  New  England  coast. 

From  all  the  information  I  can  collect  it  appears  that  the  establish- 
ment of  Fort  Pond  Bay  as  the  terminus  of  a  line  of  transatlantic  steam- 
ers would  be  an  experiment  of  doubtful  success  even  if  aU  the  require- 
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meuis  of  a  harbor  there  were  fulfilled,  and  in  view  of  the  great  eoet  of 
necessary  improvements  and  the  absence  of  any  general  demand  for 
them,  I  do  not  think  the  Government  would  be  warranted  in  expend- 
ing money  on  such  an  experiment.  I  have  therefore  to  rep<^l  tha^  in 
my  opinion,  the  harbor  is  not  worthy  of  improvement,  in  view  of  tke 
present  and  prospective  demands  of  commerce. 

I  inclose  a  tracing  from  the  Coast  Survey  charts  of  Fort  Pond  Bay, 
showing  the  location  of  works  above  referred  to. 
Very  respectfully,  your  obedient  servant, 

D.  O.  Houston, 
IdeuU  Col.  of  Engineen. 
The  Chief  of  Enoineebs,!!.  S.  A. 


LXTTBR  OF  MR.  ▲.  M.  UNDKBHILL,  AOBNT. 

GuiON  Link  Liverpool  Steamkbs, 

New  York,  September  29,  188B. 

DxAR  Sir  :  I  have  the  honor  to  acknowledge  receipt  of  your  cirenUff  of  86th  in- 
stant. 

No  matter  how  much  ''  improvement"  might  be  made  in  Fort  Pond  Harbor  I  «An 
notconoeiye  any  practicable  combination  of  circumstances  that  could  poestblrin- 
dace  the  owners  of  fast  ocean  steamers  to  make  such  a  location  the  terminus  of  a  iliie* 
Bespectfully,  yours, 

A.  M.  Undrrhiix. 
Lieut.  Col.  D.  C.  Houston, 
Corp8  of  Mngineertf  U.  8,  A, 


LBTTBR  from  MR,  AUSTIN  OORBIN. 

New  York,  OetoherS,  1888. 

In  reply  to  your  letter  of  inquiry  with  regard  to  Fort  Pond  Bay,  I  beg  to  say  thai 
it  is  important  to  my  mind  that  that  should  be  improved  and  opened  as  a  port,  and 
for  the  following  reasons : 

As  yon  will  see  by  the  map  inclosed,  there  is  a  depth  of  water  within  300  f&ei  <rf 
the  shore  of  not  less  than  30  feet  at  low  tide.  This  depth  gradually  inoreaaes  until 
it  reaches  50  feet  and  upwards.  The  entrance  to  the  harbor  would  be  between  M<w- 
tank  and  Block  Island  lights,  and  so  t&r  as  I  have  been  able  to  discover  there  are  no 
serious  objections  to  the  route  as  a  proper  channel  for  passage  of  ships  of  tho  largtit 
size.  The  size  and  tonnage  of  passenger  and  freight  ships,  as  yon  are  aware,  has  beM 
very  largely  increased  duriug  the  last  ten  years,  until  now  the  largest  and  most 
popular  passenger  ships  draw  so  much  water  W  reason  of  the  weight  of  their  ma- 
chinery,  etc.,  that  it  is  iropoeeibie  for  any  one  of  them  to  cross  the  bar  in  New  York 
Harbor  at  low  tide.  Delays  occur  there  frequently  of  from  13  to  18  hours.  F6r  in* 
stance,  a  vessel  passing  Mont  auk  Point  at  9  o'clock  in  the  morning  oould  not  possibly 
discharge  her  passengers  in  New  York  with  the  tides  in  her  £svor  before  late  tbs 
same  evening,  and  if  the  tide  was  against  her  it  would  be  impossible  to  discharge 
these  passengers  before  from  1  to  3  hours  after  sunrise  the  next  morning ;  wbersai 
with  Uiis  open  port  at  Fort  Pond,  practically  150  miles  from  New  York,  every  one  of 
these  large  yessels  could  enter  at  any  hour,  disoharee  her  passengeza  at  onee,  and  in 
two  and  one-half  hours  they  would  be  in  New  York  City. 

The  object  of  the  people  I  represent  is  the  establishment  of  an  express  line  of  steamed 
for  the  carriage  of  passengers,  mail  and  fast  freight  (that  which  pays  the  best  prices), 
quickly  between  the  two  cities  of  New  York  and  London.  We  desire  on  this  ttde  the 
use  of  the  bay  at  Fort  Pond  and  on  the  other  at  Mil  ford  Haven.  The  Long  Island 
Railroad  is  completed  to  within  28  miles  of  Fort  Pond,  and  the  line  has  already  beao 
surveyed  and  located  to  cover  this  distance,  and  the  company  will  have  it  opnstmote^ 
and  ready  for  operation  the  moment  this  port  is  opened. 

The  water  transportation  on  this  side  would  thus  be  shortened  150  milse,  and  tbs 

Passage  of  these  fast  ships  in  the  track  of  all  incoming  and  outgoing  shipping  of  Ksi^ 
brk  avoided.    They  would  simply  cross  the  track  of  such  shipping  ana  wiUun  halt 
an  hour  be  in  the  harbor. 


APPENDIX   D— REPORT   OF   COLONEL   HOUSTON  .     737 

On  the  other  side,  I  am  iDformed  the  works  at  Milford  Haven  are  already  com- 
pleted ;  that  they  have  in  the  docks  at  low  tide  a  depth  of  30  feet,  and  at  the  en- 
trance to  the  harbor  not  less  than  i  0  feet.  My  impression  is  they  claim  60  feet.  On 
that  side  the  present  route  via  Liverpool  is  a  long  detoar  to  reach  London.  St. 
George's  Channel  is  fnll  of  shipping  at  all  honrs  of  the  day  and  night,  and  the  passage 
from  Fasnet  to  Liverpool,  as  well  as  that  from  Montank  to  Sandy  Hook,  is  considered 
particularly  dangerons.  This  route  of  ours  would  strike  a  little  south  of  Fasnet 
Light,  and  pass  on  a  nearly  direct  line  to  Milford  Haven.  It  avoids  150  miles  of 
water  transportation  on  that  end  and  the  dangers  of  the  channel. 

I  beff  to  hand  you  herewith  a  very  simple  map  showing  the  routes  on  other  side  on 
a  small  scale.    It  is  accurate,  being  reduced  from  a  larger  and  standard  one. 

I  beg  to  copy,  for  your  informatiou,  from  a  letter  written  two  or  three  years  ago  to 
gentlemen  in  London  upon  this  subject,  which  will  perhaps  state  the  case  fiom  my 
standpoint  as  clearly  as  I  could  repeat  it  now. 

Some  little  time  ago  I  had  examined  the  question  of  the  foreign  ocean  steam-ship 
tonnage  entering  the  port  of  New  York,  during  the  years  1860,  1870,  and  1680,  which 
will  give  you  an  idea  of  the  enormous  increase  of  this  bnsinesa,  and  the  necessity  of 
furnish ing  proper  facilities  for  it. 
Yours  respectfully, 

Austin  Corbik. 

Lieut.  Col.  D.  C.  Houston, 
Corp*  of  Engineers f  U,  S,  A. 


Foreign  ocean  eteamekip  tonnagej  pari  of  New  York, 


Year. 


1870.. 
1880.. 


Entered. 


«17, 147 
1,842,009 
3,002,480 


Cleared. 


622,410 
1. 457, 159 
3.960.288 


"  Steam  and  tail  combtned. 


EXTRACT  FROM  UBTTER  REFERRED  TO  IN  FOREGOING  COMMX7NICATION. 

The  population  of  the  United  States  alone  is  over  60,000,000  people,  and  that  of 
the  United  Kingdom  over  36,000,000.  The  introduction  of  some  means  of  rapid 
transit  between  these  two  great  English-speaking  nations,  as  well  us  with  the  con- 
tinent wholly  free  from  the  inconveniences,  delays,  and  hazards  duo  to  tides,  fogs, 
and  storms  encountered  in  narrow  and  crowded  water- ways,  and  along  dangerous 
coasta  such  as  beset  the  present  routes,  haa  long  been  considered  a  growing  necessity. 
This  necessity  it  is  the  object  of  the  present  line  to  meet.  The  port  of  departure  m 
Qreat  Britain  will  be  Milford  Haven  and  that  in  the  United  States  Montauk  Bay, 
on  Long  Island,  both  of  which  are  deep  harbors  without  bars  or  other  obstructions, 
and  free  from  all  the  objections  here  enumerated. 

Since  the  commencement  of  steam-ship  navigation  the  traffic  between  the  two  con- 
tinents has  more  than. kept  pace  with  the  increase  of  accommodation. 

This  experience  proves  that  the  same  relations  of  cause  and  effect  which  subsist 
between  improvements  in  comfort  and  speed,  and  reduction  of  expense,  on  the  one 
hand,  and  increase  of  traffic  on  the  other  overextended  lines  of  railway,  apply  with 
equal  certainty  and  force  on  important  ocean  highways.  Saving  one-third  the  time 
required  for  the  delivery  of  mails  and  the  transit  of  passengers  and  freight  may  be 
expected  to  exert  an  influence  sufficient  to  nearly  or  quite  double  the  correspondence, 
buttiness,  and  travel.  It  is  not  believed  that  any  dlmunition  of  traffic  over  existing 
lines  will  result  from  the  operation  of  this.  On  the  contrary,  it  is  believed  that  the 
increased  intercourse  between  the  two  countries  arising  out  of  its  establishment  will 
more  or  less  benefit  them  all. 

The  dispatch  of  the  royal  mail  through  Ireland  to  Queenstowu,  instead  of  meet- 
ing the  requirements  above  recited,  makes  the  period  of  transit  considerably  longer 
than  it  would  be  via  Liverpool,  if  the  approach  to  that  harbor  permitted  even  such 
ships  as  are  at  present  employed  to  sail  directly  from  their  pior  at  aay  given  hour, ' 
irrespective  of  tides. 

An  arrangement  for  existing  lines  to  call  at  Holyhead  to  receive  and  dischargo 
mulls  and  passengers  would  be  better  than  the  present  method,  saving  from  five  to 
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eight  hoars  in  time  over  the  route  vis  Queenstown ;  bat  this  woald  alao  &il  to  meet 
the  reqairemeats  named.  There  woold  still  remain  the  perils  and  delays  of  the  tidsl 
harbor  of  New  York,  of  St.  George's  Channel,  and  of  a  port,  the  approach  to  which 
by  ships  of  great  drangbt  would  bedifficnlt,  and  at  times  dangerous,  and  in  whieh 
the  area  of  Seep  water  is  limited  and  lauding  inconvenient.  There  woold  tiso  re- 
main the  difP^rence  of  nearly  300  miles  in  sailing  distance.  The  Importance  of  thii 
difference  in  distance  will  be  recognized  when  it  is  remembercnl  that  it  repretents 
more  than  half  a  day  in  time,  and  that  a  similar  gain  of  100  miles  in  the  Medit«n»* 
nean  is  held  to  justify  the  construction  of  a  canal  across  the  isthmus  of  Corioth. 

The  gain  in  sailing  distance  is  about  170  miles  at  one  end  of  the  route,  avoiding  tbe 
inclosed  waters  and  currents  of  St.  (George's  Channel,  and  118  miles  at  the  other  end, 
avoiding  the  dangerous  coasts  of  Long  Island  and  New  Jersey,  about  288  miles  in  all, 
or  from  fifteen  to  twenty  hours  steaming  at  the  rate  usual  in  those  seas. 

In  additiou  to  the  specific  and  constant  advantages  peculiar  to  this  route  thfiiv 
exist  extraordinary  and  occasional  ones  arising  out  of  exemption  from  the  dangen 
described  in  the  second  paragraph,  dangers  to  which  most  of  the  accidents  enooon- 
tered  by  the  Liverpool  and  New  York  lines  are  attributable. 

By  the  proposed  route  limited  mail  and  express  trains  would  leave  London  fof  Mil- 
ford  Haven  at  stated  hours  throughout  the  year,  oonnectinff  under  cover  on  the  pier 
with  the  steam-ships  lying  alongside.  The  latter  will  also  be  timed  to  sail  at  a  fixed 
hour,  but  will,  in  all  cases,  await  the  arrival  of  the  trains  with  which  they  are  "  ia 
correspondence."    In  thirty  minutes  they  will  be  in  the  open  ocean. 

At  Montauk  Bay  an  express  train  standing  on  the  pier  will  await  the  arrival  of  th« 
ship,  and  will  start  for  New  York  in  thirty  minutes,  or  as  soon  thereafter  aa  the  trso»- 
fer  of  mails  and  passengers  can  be  effected. 

All  delay,  local  transportation,  and  hotel  chaives  at  either  end  will  thus  be  avoided, 
and  a  cheap  fixed  service  established  between  Ureat  Britain  and  Amerioa,  almost  •• 
definite  and  regular  in  time,  and  as  convenient  in  execution,  as  between  London  aod 
Paris. 

Arrangements  to  this  end  will  be  made  with  the  Milford  Dock  Company  and  with 
the  Great  Western  and  Long  Island  Railways^  and  it  is  intended  to  form  a  oonuectioo 
wit  h  the  great  railway  systems  running  to  all  parts  of  the  United  States.  It  will  then 
be  practicable  to  travel  from  London  to  San  Francisco,  Cal.,  a  quarter  of  the  waj 
round  the  world,  without  entering  a  hotel,  calling  a  local  conveyance,  or  walking 
more  than  60  yards. 

Both  Milford  Haven  and  Montauk  Bay  carry  40  feet  of  water  to  the  point  of  em- 
barkation, so  that  the  ships  of  this  line  can  be  of  the  largest  sixe,  with  a  draught  of 
30  feet.  This  will  facilitate  the  attainment  of  greater  speed  than  is  possible  to  those 
of  existing  lines,  which,  being  constructed  for  the  tidal  harbors  of  New  York  aud 
Liverpool,  have  long  since  reached  a  draught  of  26  feet,  the  maximum  possihle  tA 
these  ports,  and  by  giving  the  builder  greater  freedom  in  construction,  will  enable 
him  to  guarantee  that  an  average  rate  of  20  knots  or  more  per  hour  can  be  maintained, 
and  greater  steadiness  of  motion  secured. 

The  ships  will  be  built  in  the  best  manner  and  of  the  best  material  known.  Every 
device  tending  taensure  the  safety  and  comfort  of  passengers,  and  the  maintenance 
of  sohedulo  time  will  be  adopted.  They  will  be  construct^  in  watertight  divisionsi 
so  as  to  render  them  incapable  of  sinking  from  collision  or  any  other  casualty. 

Special  attention  will  be  given  to  improvements  in  internal  construction,  and  state- 
rooms will  be  arranged  in  suites,  or  with  dressing-rooms  attached,  as  well  as  singlyt 
60  that  those  requiring  them  can  enjoy  all  the  conveniences  and  privacy  procurable 
at  first-class  hotels  in  London  or  New  York.  Provision  will  be  made  for  about  500 
cabin  passengers.  -  • 

The  heavy  port,  pilot,  and  other  charges  at  Liverpool  and  New  York  are  items  of 
great  expense  to  the  present  lines.  At  Montauk  Bay  and  Milford  Haven,  these  will 
be  on  a  very  moderate  scale,  and  it  will  be  easy  to  arrange  ample  accommodation  (^  , 
embarking  and  landing  passengers  and  their  luggage.  The  latter  will  be  checked 
(registered)  through  from  the  cmef  cities  and  towns  of  either  country  to  those  of  the 
other. 


LSTTBR  FROM  MESSRS.  VERNON  H.  BROWN  A  CO.,  AGENTS  OF  THE  CUNARD  STKAM- 
SHIP  COMPANY,  IN  REGARD  TO  FORT  POND  HARBOR,  MONTAUK,  N.   T. 

New  York,  Oetoher  31,  1888. 

Dear  Sir  :  We  duly  received  your  circular  bearing  date  of  September  S5,  reqoestiog 
us  to  furnish  yon  witn  our  views  as  to  the  eligibility  of  above-described  place  ae  tbe 
terminus  of  a  line  of  fast  ocean  steamers. 

In  reply  we  would  say  that  we  fail  to  see  any  ad  van  tage  to  be  derived  fh>m  encta  * 
scheme. 


._J 
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Poet  PoDd  Hftrbor,  practioaUy,  is  bot  a  harbor  in  name,  and  to  make  it  available 
as  a  port  of  entry  for  large  ships  would  require  enormone  expenditures,  which  the 
Government  should  not  properly  be  called  upon  to  do  for  individual  interests. 

In  approaching  Fort  Pond  Bay  there  is  a  dan|2;er  (Southwest  Ledge)  off  Block  Island, 
and  another  (Phelps'  Ledge)  off  Montank  Point ;  these  dangers  are  about  west-south- 
west and  east-northeast  from  each  other,  and  distant  7^^  miles ;  both  are  marked,  the 
former  with  a  whistling  buoy  and  the  latter  with  a  black  buoy ;  both  dangers  are 
about  east- northeast  from  Montauk  Point.  About  northwest  by  north,  4  miles  off 
the  same  point,  lies  Shagwong  Reef,  marked  with  a  bell-boat.  A  vessel  bound  for 
Fort  Pond  Bay  must,  after  passing  this  reef,  steer  southwest  before  entering  the  bay. 
In  clear  weather  there  is  not  the  slishtest  difficulty,  but  during  thick  weather  there 
would  be  great  risk  in  approaching  the  harbor.  Fort  Pond  Bay  is  open  to  winds  from 
west-northwest  to  north,  and  unless  a  long  breakwater  were  built  the  landing  with 
strong  winds  would  be  difficult,  and  dnrioff  gales  impossible. 

It  has  been  advanced  by  the  advocates  of  this  measure  that  there  was  less  liability 
to  fog  in  approaching  Fort  Pond  Bay  than  in  approaohinff  New  York  Bay,  but  we 
have  never  found  a  seafaring  man  familiar  with  the  coast  that  would  indorse  such  a 
statement ;  in  order,  however,  to  obtain  reliable  data  on  this  subject,  we  have  caused 
the  log-books  of  the  Cunard  steamers  engi^ged  in  the  New  York  service  for  the  past 
ten  years  to  be  examined,  and  they  show  that  in  approaching  or  leaving  Sandy  Hook, 
passing  Montauk  Point  about  24  miles  to  the  southward  when  west  bound,  and  about 
30  miles  to  the  southward  when  east  bound,  there  has  been  experienced  during  the 
eight  months  ending  Noyember  30.  six  times  as  much  fog  between  the  meridians  of 
seventy-one  degrees  and  sevcuty- three  degrees  as  there  was  to  the  westward  of  the 
seventy-third  meridian  during^  the  other  four  months ;  the  proportion  is  about  three 
to  one  against  Fort  Pond  and  in  favor  of  New  York. 

In  talking  with  one  of  our  most  experienced  captains  he  stated  from  his  own  ob- 
servation that  there  is  a  far  greater  proportion  of  fog  near  Montauk  Point  than  off 
Fire  Island  and  to  the  westward,  and  that  he  had  no  hesitation  in  asserting  that 
there  would  be  much  loneer  detention  from  fog  alone  in  trying  to  ent^r  Fort  Pond 
Bay  than  in  getting  into  New  York. 

The  satisfactorv  work  done  under  the  supervision  of  the  United  States  Engineers 
in  dredging  out  the  Gedney  Channel  and  in  generally  deepening  and  improving  all 
the  channels  and  approaches  to  New  York,  and  whioh  we  are  informed  by  Uapt. 
Greo.  McC.  Derbv,  the  able  officer  now  in  charge  of  this  work,  gives  an  uninterrupted 
channel  of  27|  feet  from  sea  to  dock  at  low  water.  This  has  remedied  to  a  groat 
extent  the  grounds  of  complaint  that  heretofore  existed  in  that  respect,  and  when 
this  rreat  and  needed  work  is  completed,  giving  us  a  continuous  channel  of  30  feet 
deptn  at  low  water,  we  shall  have  a  harbor  second  to  none  on  the  coast,  and  suffi- 
cient to  meet  all  requirements  of  commerce  of  the  great  State  of  New  York 

In  considering  the  propriety  of  making  Fort  Pond  Bay  a  port  of  entry,  it  must  be 
remembered  that  ti:is  would  necessitate  tne  organization  of  customs,  quarantine,  etc., 
and  the  maintenance  of  a  large  staff  of  employes,  all  of  which  would  have  to  b<)paid 
for  by  the  Federal  Qovemment  and  the  State  of  New  York,  making,  with  Qreen- 
port  (almost  within  stone's  throw),  two  insignificant  ports  of  entry,  when  there  is 
not  business  enough  for  one. 

Owing  to  the  bleak  and  exposed  position  of  Long  Island,  the  railroads  are  subject 
during  the  winter  months  to  intermptions  and  serious  delays  by  storms,  snow,  and 
ice. 

Any  attempt  to  run  a  line  of  ocean  steamers  in  the  winter,  making  Montauk  Point 
the  terminus,  would  not  only  fail  from  lack  of  patronage,  but  from  inability  to  over- 
come the  natural  obstacles  alluded  to. 

The  claim  that  {passengers  and  mails  can  be  landed  in  New  York  quicker  via  Fort 
Pond  than  by  coming  direct  to  New  York  is  absolutely  incorrect  and  untenable.  The 
time  required  by  the  fast  steamers  to  run  between  the  point  of  deviation  off  Montank 
and  quarantine  station  at  New  York,  would  be,  under  ordinary  circumstances,  tivo 
hours.  It  certainly  does  not  require  much  calculation  to  show  that  from  ihep<nnt  of 
divirgtnce  a  steamer  could  not  get  into  Fort  Pond  Harbor,  land  passengers,  baggage, 
and  mails,  reload  them  in  cars,  run  the  whole  length  of  Long  Island,  and  get  across 
the  ferry  to  New  York  City  in  equally  quick  time. 

We  have  not  taken  into  account  the  time  necessary  for  examination  of  baggage  by 
customs,  and  inspection  of  passengers  by  health  officer  at  Fort  Pond  Harbor,  which 
would  cause  a  delay  to  mails  and  passengers  of  about  four  hours,  as  train  must  wait 
until  all  baggage  had  been  examined,  whereas  at  New  York  the  mails  are  promptly 
sent  to  post-office,  and  passengers  may  start  for  their  homes  as  soon  as  their  individual 
baggase  is  passed  by  customs. 
Yours  truly, 

Ybrnon  H.  Bbowk  &  Co. 

Lieut.  Col.  D.  C.  Houston, 

CoTp9  of  EngineerSf  U,  8,  A, 
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letter  from  messrs.  pbteb  weight  a  sons,  agekts  of  the  inman  lhsk. 

Inman  and  International  Stkam-bhip  Compant, 

New  York,  November  3,  lifeS. 

Dear  Sir  :  We  have  yery  carefully  considered  year  commaDication  regardiDg  ihe 
eligibility  of  Fort  Pond  Bay,  Montauk,  N.  T.,  as  the  terminns  of  a  line  of  fast  oc«an 
steamers.  We  are  inclined  to  believe  that  the  expense  of  making  this  harbor  a 
proper  terminus  for  fast  transatlantic  steamers,  which  would  necessarily  be  of  tb« 
laigest  class,  would  be  so  great  as  to  be  ont  of  proportion  to  the  business  Ukely  to  be 
attracted  to  that  point  by  such  improvements. 

We  are  informed  that  the  aporoach  to  the  eastern  entrance  to  Long  Island  Scowl 
18  dangerous  for  resselsof  the  class  referred  to,  and  that  heavy  fogs  are  Tery  frequent 
in  that  region.  We  do  not  think  that  a  pilot  service  able  to  take  prox»er  care  of  the 
vessels  likely  to  engage  in  the  trade  from  Europe  to  Fort  Pond  Bay  can  be  built  op 
without  great  cost  and  considerable  time. 

Wc  can  not  imagine  any  national  advantage  in  the  establishment,  at  great  expenie, 
of  a  harbor  for  ocean  steamers  so  near  the  great  harbor  of  New  York,  upon  which  tbe 
Government  has  spent,  and  is  spending,  large  sums  to  maintain  its  saitabilHy  for 
the  business  of  the  largest  vessels  afloat. 
Yours,  very  tmly, 

Pxter  Wright  A,  Soks. 

Lieut.  Col.  D.  C.  Houston, 

Corps  of  Engineertf  U,  3,  A, 


letter   from    MESSRS.    OELRICHS    A   COMPANY,    AGENTS    OF    THE    NORTH    QEHMAX 

LLOYD  STEAM-SHIP  COMPANY. 

New  York,  November  15,  In^ 

Dear  Sir:  We  beg  leave  to  acknowledge  receipt  of  your  valued  favor  of  14iU 
instant,  and  in  reply  would  say  that  we  are  hardly  competent  to  express  an  opinion 
as  to  the  suitability  of  Fort  Pond  Harbor,  Montauk,  N.  x.,  as  a  harbor  for  large  ocNin 
steamers. 

With  regard  to  the  eligibility  of  the  harbor  as  the  terminus  of  a  line  of  fast  ocean 
steamers,  our  experience  as  passenger  and  freight  carriers  across  the  ooeau  wouht 
qualify  us  to  express  the  emphatic  opinion  that  a  line  of  ocean  steamers  landing 
nrei^ht  and  passengers  at  Montauk  Point,  instead  of  in  New  York  City,  would  be  a 
decided  failure. 

We  are,  dear  sir,  yours,  very  tmly, 

Oelriohs  a.  Company. 
Lieut.  Col.  D.  C.  Houston, 

Corps  of  Engineers f  U.  S»  J» 


LKTl'ER  OF  MESSRS.  HENDERSON  BROTHERS,   AGENTS  OF  THE  ANCHOR  LINE. 

New  York,  November  16,  Ift®. 

Drah  Sir:  We  have  your  favor  of  the  14th  instant  relative  to  Fort  Pond  Harbor, 
Moutank,  N.  Y.,  and  regret  that  your  circular  of  the  25th  September  had  been  over- 
looked. 

We  hnvo  seen  the  very  full  and  able  report  made  to  you  by  the  agent  of  the  Cunard 
Line  ou  this  subject,  and  there  is  but  little,  if  anything,  left  for  ns  to  say  further  than 
thut  we  quite  agree  with,  and  fully  indorse,  the  views  expressed  therein. 
Most  respectfully,  yours, 

Henderson  Brothers. 
Lieut.  Col.  D.  C.  Houston, 

Engineer  Office,  U.  8,  A,, 


letter  from  mr.  j.  bruce  ismay,  agent  white  star  line. 

White  Star  Line, 
New  York,  November  27,  IHtK 

Sir  :  I  beg  now  to  i-eply  to  your  circular  dated  September  25,  with  regard  to  lh« 
eligibility  of  Fort  Pond  Harbor  as  a  terminus  for  fast  ocean  steamers.  1  think  th»^ 
whatever  may  be  the  advantages  of  the  aforesaid  harbor,  in  respect  of  depth  of  water, 
abseuco  of  tide,  area,  etc.,  of  which  I  am  uuabic  authoritatively  to  write,  it  is  not 
feasible  to  attempt  to  make  it  a  terminus  for  ocean  steam-ships.    This,  it  seems  to  ncr 
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-will  always  be  determined  naturally,  and  will  be  where  freight,  passengers,  labor,  and 
Buppliee  can  be  obtained  with  the  greatest  facility  and  at  least  cost.  In  Fort  Pond 
Harbor  all  these  facilities  will  have  to  bo  made  in  oppo8ition  to  those  already  existing 
in  New  York  without  the  possibility  of  any  corresponding  advantage.  As  a  port  of 
<^lly  Fort  Pond  being  only  1:^0  miles  from  New  York,  It  is  scarcely  probable  that  any 
Bteam-ship  company  would  incur  the  necessaryexpenseanddetention  required  to  dis- 
embark passengers  and  their  baggage  for  a  distance  so  short,  with  no  gain  of  lime  to 
the  passenger,  and  snoh  loss  and  risk  to  the  steam-ship. 

The  additional  tax  on  commerce  and  travelers  would  be  great,  and  also  "on  the 
revenue  of  tho  country.  There  would  have  to  bo  a  railroad,  an  additional  custom- 
house, with  all  tho  numerous  requirements  and  expensive  adjuncts  of  a  first-class  port. 
All  this  expense  would  be  for  the  purpose  of  carrying  passengers  Vi^  miles  by  land. 

Several  attempts  have  been  made  to  change  the  existing  avenues  of  commerce  by 
improving  ports  and  offering  faoilities  for  snips  Notably  the  ports  of  Milford  and 
Falmouth  in  England,  where  large  sums  have  been  spent  only  to  prove  the  attempts 
failures. 

I  am,  sir,  yours  respectfully, 

J.  Bruce  Ismay. 
-    liieut.  Col.  D.  C.  Houston^ 

Cwj^9  of  Enffitiecrt,  U.  8,  A, 


D23. 

PRELIMINARY  EXAMINATION  OF  BLACK  ROCK  HARBOR,  FOR  BREAK- 
WATER TO  PENFIELD  REEF  AND  SOUTH  FROM  FAIR  WEATHER 
ISLAND,    CONNECTICUT. 

Engineer  Office,  U.  S.  Army, 

New  Torky  OcUyher  30, 1888. 

Sir:  I  have  the  honor  to  submit  thefollowiDg  report  of  apreliniiiiary 
examinatiou  of  ^' Black  Eock  Harbor  for  breakwater  to  Penfield  Beef 
and  sonth  from  Fairweatber  Island,"  made  in  pursuance  of  the  river 
and  harbor  act  of  August  11, 1888,  and  directed  in  letter  from  the  Chief 
of  Engineers,  dated  August  28, 1888. 

Black  Bock  Harbor  is  on  the  north  shore  of  Long  Island  Sound,  about 
3  miles  west  of  Bridgeport,  Conn^  It  consists  of  a  bay  about  2  miles  long 
(north  and  south)  by  1  mile  wide ;  it  is  sheltered  on  the  north  and  west 
by  the  mainland;  partially  sheltered  on  the  south  by  Fair6ekl  Bar,  but 
is  open  towards  the  east  except  the  upper  part  which  is  protected  by 
Fairweather  Island.  This  upper  portion  affords  a  good  harbor  for  ves- 
sels of  not  over  9  feet  draught.  The  lower  portion  has  anchorage 
ground  for  vessels  of  20  feet  draught  but  is  exposed  to  easterly  storms 
through  the  opening  between  Fairweather  Island  and  ^^  Little  Cows  " 
(a  cluster  of  bowlders  at  the  north  end  of  Penfield  Beef),  about  a  mile 
long. 

The  general  character  of  the  bottom  is  sand  near  the  shore  and  out 
to  about  15  feet  depth^  beyond  which  it  is  mud;  it  is  considered  good 
holding  ground.  The  mean  rise  of  tide  is  6^  feet.  There  is  a  light- 
house near  the  south  end  of  Fairweather  Island,  and  another  near  the 
south  side  of  Penfield  Beef. 

In  1883  a  survey  of  Black  Bock  Harbor  was  made  (see  Annual  Beport 
of  the  Chief  of  Engineers  for  1884,  page  665)  under  which  a  project  was 
adopted  for  improving  the  channels  leading  into  the  upper  part  of  the 
harbor;  work  under  this  project  is  not  yet  completed. 

It  is  understood  that  this  examination  is  for  the  purpose  of  making 
estimates  for  a  breakwater  extending  south  from  Fairweather  Island 
toward  Penfield  Beef  so  as  to  increase  the  anchorage  area.  If  extended 
to  Penfield  Beef  it  would  entirely  close  the  harbor. 

The  proper  course  for  a  breakwater  extending  south  from  Fair- 
weather  Island  would  seem  to  be  directly  towards  "  the  Little  Cows,  ^ 
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about  5  degrees  west  of  true  south.  The  most  economical  coDStraction 
\vould  undoubtedly  be  of  riprap,  and  the  exposure  being  about  the 
same  as  at  Xew  Haven,  the  same  dimensions  should  be  used,  viz.,  top 
12  feet  wide  and  G  feet  above  high  water,  inner  slope  of  1  on  1,  and  oater 
or  seaward  slope,  1  on  2.  If  this  breakwater  were  made  4,000  feet  long, 
it  would  shelter  from  southeast  storms  an  area  of  about  100  acres  hav- 
ing at  least  12  feet  low- water  depth,  nearly  one-half  of  which  would  be 
18  feet  deep  or  over;  the  area  sheltered  from  any  other  qnarter  woold 
be  as  greater  greater. 

To  make  the  shelter  from  south  and  southwest  complete,  there  woold 
be  required  in  addition  a  wall  of  riprap  or  of  roughly  placed  stone  aloof 
Fairfield  Bar,  which  rises  about  3  feet  above  mean  low  water,  bcndiDg 
near  its  eastern  end  and  extending  to  cover  "the  Little  Cows.''  Sboal 
water  south  of  Fairfield  Bar  would  to  some  extent  lessen  the  force  of  the 
seas,  and  8  feet  top  width  and  4  feet  above  high  water  with  side  slopes 
of  about  1  on  1  would  be  sufficient  cross-section  for  this  wcH'k,  which 
would  be  7,700  feet  long. 

It  would  increase  the  degree  of  shelter  and  the  area  of  harbor  more 
than  in  proportion -to  the  additional  cost,  particularly  in  ease  of  south- 
east storms,  if  the  breakwater  were  extended  northeasterly  from  *'the 
Little  Cows''  about  1,500 feet. 

The  cost  of  tbe  work  above  outlined  would  be  $1,025,000. 

For  breakwater  extending  4,000  feet  nearly  Boath  from  Fairweather Island, 
355,6^)0  tons  of  riprap,  estimated  to  cost $565,000 

For  breakwater  extending  along  Fairfield  Bar  from  the  mainland  to  "  the 
Little  Cows,'-  7,700  feet  long,  74,666  tons  of  riprap,  estimated  to  ooet  -  -      190,000 

For  breuk water  extending  from  ''the  Little  Cows''  northeastwardly, 
1. 500  ieet  long,  180,000  tons  of  riprap,  estimated  to  cost 270, 000 

Total  estimated  cost $1,025,000 

This  would  make  a  safe  and  accessible  harbor  whose  area  of  12  feet 
depth  or  over  would  be  250  acres,  nearlylialf  of  which  would  have  W 
feet  depth,  with  about  60  acres  20  feet  deep. 

The  additional  expenditure  of  $270,000  over  $775,000  would  increa« 
the  sheltered  area  lUO  to  250  acres. 

The  commerce  interested  in  a  harbor  of  refuge  at  this  locality  is  all 
that  which  goes  through  Long  Island  Sound  to  or  east  of  Bridgeport, 
excluding  the  comparatively  small  amount  that  is  carried  on  between 
ports  east  of  Bridgeport. 

The  following  estimates  are  based  upon  those  presented  in  theanDum 
report  for  1887,  for  the  several  harbors  along  the  Sound ;  they  were  com- 
piled with  care,  and  refer  to  the  calender  year  of  1886 ;  the  amount  of 
com  merce  increases  each  year. 

Vessels  passing  Black  Rock  Harbor  in  1886,  78,600.  This  inclades 
52,592  observed  to  pass  New  Haven  breakwater,  and  15,939  entering 
Bridgeport  Harbor;  nearly  all  of  these  would  pass  Black  Hock,  besides 
others  in  night  or  thick  weather  which  would  not  be  observed. 

The  amount  and  value  of  commerce  at  principal  Long  Island  Soond 
ports  east  of  Black  Bock  in  1886,  was  estimated  as  follows : 


^j» « 


Th.Ames  River  and  New  London. 
CoDDoctiont  Klrer^ 
New  Haven  . . . 
Bridgeport  .... 

Total... 


Amount. 


IbM. 

000,000 

tOOLOOO 

2,100,0u0 

1.109^000 


^185, 000 


Vili» 
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Probably  90  per  cent,  of  this  commerce  goes  through  the  sound  to  or 
from  Kew  York  fiarbor,  and  this  does  not  include  that  which  goes 
beyond  Long  Island  Sound,  which  would  probably  make  the  amouot 
double. 

It  should  be  observed,  however,  that  perhaps  half  the  tonuage  and 
more  than  half  the  value  is  c^ried  by  regular  lines  of  large  steamers, 
which  seldom  seek  harbors  except  in  very  foggy  weather. 

A  large  and  increasing  part  of  the  commerce  of  Long  Island  Sound 
is  carri^  in  tows  of  barges  and  canal  boats.  These  tows  are  frequently 
long  and  heavy,  and  in  storms  become  unmanageable,  and  if  tbey  break 
from  the  tugs  are  generally  lost.  For  commerce  of  this  kind,  more  than 
for  sail  vessels  and  steamers,  frequent  harbors  of  refuge  are  a  necessity. 
There  are  small  harbors,  at  not  very  great  distances  apart,  along  the 
north  shore  of  Long  Island  Sound,  the  nearest  one  to  Black  Rock  being 
Bridgeport  Harbor,  about  3  miles  to  the  northeast,  where  a  basin  of  22 
acres  area  12  feet  deep  has  been  dredged  on  the  west  side  of  the  chan- 
nel to  provide  shelter  for  vessels  driven  in  by  storms.  This  area,  as 
well  as  part  of  the  main  channel,  is  often  occupied  by  vessels  of  mod- 
erate draught;  vessels  drawing  over  12  feet  can  not  enter  Bridgeport 
Harbor  when  the  tide  is  low.  West  of  Black  Rock  the  nearest  harbor 
of  refuge  is  behind  Sheffield  Island,  near  Wilson's  Point,  about  14 
miles  by  water  from  Black  Rock  Harbor.  There  the  anchorage  ground 
for  vessels  of  15  feet  draught  or  deeper  is  exposed  on  the  south  and 
west. 

There  is  no  doubt  that  transportation  companies  and  vessel  owners 
would  bo  glad  to  have  a  harbor  of  refuge  here,  as  they  would  at  every 
other  available  point  along  Long  Island  Sound. 

TUe  question  of  a  harbor  of  refuge  on  Long  Island  Sound,  in  view  of 
the  large  expenditure  needed,  should  not  be  decided  from  an  examina- 
tion of  one  locality ;  and  I  am  of  0])inion  that  for  a  large  and  coj^tiy 
harbor,  money  can  now  be  expended  at  other  points  than  Black  Rock 
with  greater  benefit  to  commerce. 

An  improvement,  however,  could  be  made  at  Black  Rock  Harbor, 
which  would  be  of  very  considerable  benefit,  at  much  less  cost  tbaii  the 
above  estimate.  This  would  be  done  by  making  the  breakwater  from 
Fairweather  Island  only  1,500  feet  long,  and  obtaining  additional  an- 
chorage ground  by  dredging  in  the  upper  part  of  the  harbor  so  as  to 
give  a  depth  of  12  feet  over  an  area  of  75  acres. 

The  estimated  cost  is  as  follows : 

For  breakwater  1,500  feet  long,  nearly  south  from  Fairweather  Island,  to  be 
4  feet  above  high  water,  with  top  width  of  B  feet,  ontor  slope  1  on  2,  inner 

slope  1  on  1,  43,475  tons  of  riprap,  at  $1.75  per  ton $70,081 

Dredging  560,000  cnbio  yards  at  12  cents  per  on  bio  yard 67,*.00 

Contingencies,  10  per  cent l-l.T^iS 

Total 157,609 

This  plan  admits  of  extension  in  the  future.  Prom  the  experience  at 
Bridgeport  there  is  every  reason  to  believe  that  Black  Bock  Harbor,  it* 
improved,  would  be.  sought  for  safety  by  tows. 

It  is  also  probable  that  the  business  in  the  harbor  will  be  greatly  in- 
ci'eased  by  the  impfovements  which  have  and  will  be  made  in  the  chan- 
nels connecting  with  the  head  ot  the  harbor.  This  business  belongs  to 
the  city  of  Bridgeport.  I  would  therefore  report  that,  in  my  opinion, 
the  harbor  is  worthy  of  improirement. 
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No  further  sarvey  is  needed,  as  the  Ooast  Survey  chart  of  Black  Rock 
Harbor  of  1884  gives  all  the  informatiou  needed  at  present  for  plan^ 
and  estimates. 

Very  respectfuUy,  your  obedient  servant, 

D.  O.  Houston, 
Liewt.  CoL  of  Enffineen. 
The  Chief  of  Ekgineers,  U.  S.  A. 


D  24. 

PRELIMINARY  EXAMINATION  OF  NEW  LONDON  HARBOR,  CONNECTICUT. 

Engineer  Office,  (J.  S.  Armt, 

mew  Yorkj  ITavember  20,  188a 

Sir:  I  have  the  honor  to  submit  the  following  report  of  a  preliminary 
examination  of  New  London  Harbor,  Gonnectioat,  made  in  parsaanoe 
of  the  river  and  harbor  act  of  August  11, 1888,  and  directed  in  letter 
from  the  Chief  of  Engineers,  dated  August  28,  1888. 

The  necessary  information  has  been  coUected  by  Mr.  Henry  If.  Bab- 
cock,  assistant  engineer. 

I 
general  description.  I 

The  harbor  is  that  part  of  the  Thames  Biver  which  lies  in  front  ot 
the  city  of  New  London,  extending  from  Winthrop's  Point  to  Long 
Island  Sound,  a  distance  of  3  miles,  with  widths  ranging  from  one-fourth 
to  1  mile.  It  has  a  channel  from  30  to  50  feet  deep  and  of  ample 
width,  the  18-foot  contours  on  opposite  sides  of  the  harbor  being  over 
800  feet  apart.  The  deepest  water  lies  on  the  east  side,  opposite  New 
London,  and  the  principal  wharves  are  separated  from  the  main  chan- 
nel by  a  shoal  of  soft  mud  and  sand  9  to  18  feet  deep  at  mean  low 
water. 

New  London  Harbor  is  considered  one  of  the  best  refuge  harbors  on 
the  Atlantic  coaBt;  it  is  sought  by  vessels  of  every  class  when  over- 
taken by  stormy  weather  in  the  vicinity,  and  is  also  a  regular  rendes- 
vous  of  the  yacht  clubs  which  cruise  through  Long  Island  Sound. 

The  mean  rise  of  tide  is  2^  feet. 

There  is  a  naval  station  on  the  east  bank  of  the  Thames  Biver  about 
2  miles  above  the  city. 

At  Winthrop's  Point  a  railroad  bridge  is  now  being  built  across  the 
river. 

New  London,  the  port  of  entry  for  the  collection  district  of  New 
London,  is  situated  on  the  west  side  of  the  harbor,  the  wharves  beiog 
about  2A  miles  from  the  harbor's  mouth. 

Fort  Trumbull,  on  the  west  shore,  and  Port  Griswold,  on  the  east 
shore,  command  the  harbor  channel,  There  is  a  light-house  at  the 
harbor  entrance  on  the  west  shore. 

previous  improvements  by  the  united  states. 

The  only  work  done  by  the  Uuited  States  toward  improving  this 
harbor  is  the  removal  to  16  fe^t  depth  of  part  of  a  shoal  lying  east  of 
the  New  London  Northern  Railroa(l  wharf;  this  was  begun  in  1880  as 
part  of  the  improvement  of  the  Thames  River,  no  previous  survey  hav- 
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iiig  been  ordered,  but  $2,500  from  the  appropriation  for  iraprovinff 
Thames  Kiver  being  specified  as  for  that  work.  Sabseqnent  appropri- 
ations were  made  for  New  London  Harbor  separately,  tbe  last  one  being 
made  Aagast  5, 1886,  and  the  total  appropriated  amounting  to  $10,800; 
the  project  was  completed  in  November,  1886.  The  area  dredged  has 
not  shoaled  since. 

DESIRED   IMPROVEMENTS  AND   ESTIMATES  OF   COST. 

The  improvement  desired  now  is  distinct  from  that  pre\iou8ly  made: 
it  consists  in  deepening  part. of  the  shoal  between  the  city  wharves  and 
the  main  channeL  It  is  represented  that  access  to  the  wharves  is  seri- 
ously impeded  by  this  shoal;  that  vessels  of  over  12  feet  draught  are 
compelled  to  wait  for  tides,  and  that  then  the  deeper  ones  have  to 
lighter  before  going  to  the  wharves. 

It  is  desired  that  so  much  of  that  shoal  be  removed  as  wi1<  make  th^ 
approach  to  the  wharves  15  feet  deep  at  mean  low  water.  The  most 
e<3onomical  way  of  accomplishing  this  would  be  by  making  a  channel  of 
that  depth  along  the  water-front  at  a  short  distance,  say  50  feet,  from 
the  pier-heads,  leaving  the  approach  to  each  wharf  to  be  dredged  out 
by  the  owner;  and  this  plan,  I  am  informed,  would  satisfy  the  present 
needs  of  those  desiring  the  improvement.  The  general  form  of  the 
water-front  is  curved,  convex  to  the  river,  and  at  the  ferry  near  the 
middle  of  this  curve  there  is  now  access  to  the  deep  water  channel  with 
more  than  15  feet;  if  the  improvement  were  made  in  this  manner,  ves- 
sels would  come  up  to  this  point  and  then  turn  off  either  way  to  their 
wharves.  To  remove  the  entire  shoal  to  16  feet  depth,  so  that  after 
ronnding  Fort  Trumbull  Point  vessels  could  head  directly  for  their 
wharves,  woiild  be  a  more  complete  improvement;  it  would  cost  from 
three  to  four  times  as  much  as  the  other  plan,  and  does  not  seem  to  be 
required  at  present. 

To  make  a  15foot  channel  at  a  distance  of  about  50  feet  from  the 
wharves,  to  be  200  feet  wide  and  3,000  feet  long,  extending  from  the 
upi)er  end  of  the  steamboat  wharf  to  Chappell's  lower  wharf,  would 
require  the  removal  of  84,000  cubic  yards  of  material,  principally  mud 
and  soft  sand,  at  a  bost  estimated  as  follows,  viz: 

Dredj^iDg  84,000  cubic  yards,  at  16centa  per  yard f  13, 440 

Contiugencies,  inspection,  etc 1,560 

Total 15,000 

OOMMEBOB  TO  BE  BENEFITED. 

The  commerce  that  would  be  benefited  by  the  desired  improvement 
is  nearly  all  (probably  nine  tenths)  of  the  local  water  commerce,  and 
such  through  cargoes  as  are  carried  by  the  regular  line  of  steamers  to 
and  from  New  York;  also  occasionally  vessels  running  in  for  cosil  and 
water  are  obliged  to  receive  them  from  lighters  when  with  better  depths 
they  would  take  them  directly  from  the  wharves.  All  of  the  principal 
wharves  would  receive  more  or  less  benefit  from  such  deepening  of  the 
approaches,  except  the  New  London  Northern  Railroad  wharf,  where 
the  business  is  mainly  through  freights.  The  chief  object  for  whjch  the 
improvement  is  desired  is  the  benefit  to  the  commerce  of  the  city  of 
New  London  and  its  suburbs,  including  a  population  of  about  1  ,000. 

The  following  statistics  show  the  amount  of  commerce  by  water  that 
would  be  directly  interested  in  such  works  of  improvement.    They  are 
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compiled  from  detailed  statements  of  the  amoant  of  basiness  done  at 
fourteen  wharves,  from  Darow's  wharf  on  the  north  to  Chappeir8 
wharves  on  t  he  sonth.  The  detailed  statements  referred  to  nine  months, 
from  January  1, 1888,  to  September  30, 1888,  bnt  in  the  following  table 
of  totals  33^  per  cent,  is  added,  to  niake  the  figures  represent  die  an- 
nual commerce  of  these  wharves. 

Tons  of  freight  received  and  shipped 272.900 

Estimated  value  of  such  freight |3,679,3» 

Number  of  arrivals  and  departares  of  yesselB ....  %^^^ 

The  draught  of  these  vessels  ranges  from  9  to  18  feet;  bat  few  of  them 
exceed  15  feet  draught. 

SUMHABY. 

It  is  desired  that  the  approaches  to  the  several  Sew  London  wharres 
be  deepened  so  as  to  admit  vessels  of  15  feet  draught  at  low  tide,  a 
work  which  would  involve  dredging  about  84,000  cubic  yards  of  mod 
and  sand,  at  a  total  estimated  cost  of  $15,000.  The  amooDt  of  c^ 
menre  that  would  receive  benefit  from  such  work  is  estimated  at  272,- 
800  tons  per  annum,  valued  at  $3,679,300,  being  the  greater  part  of  the 
coniiuerce  by  water  of  the.  city  of  New  London,  and  a  not  inconsidera- 
ble amount  of  through  freight. 

It  '8  not  to  be  understood  that  all  of  this  commerce  is  now  sabject  to 
detention  by  reason  of  shoal  water;  the  larger  part  of  it  is  carried  by 
vessels  which  can  go  to  the  wharves  without  lightering.  The  trooh'c 
experienced  results  from  >he  fact  that  all  business  now  done  at  these 
wharves  must  either  be  done  witJi  light-draught  vessels,  or  most  he 
subject  to  delay  while  waiting  for  the  tide  or  while  lightering. 

Tbo  accompanying  sketch  from  the  United  States  Ooast  Survey  chart 
of  1884,  scale  ^ooooy  shows  the  location  of  the  desired  improvement 
No  further  survey  is  necessary  for  the  purpose  of  making  up  a  plan  of 
improvement  with  fairly  accurate  estimate  of  cost 

In  view  of  the  amount  of  co;nmerce  to  be  benefited,  I  am  of  opinion 
that  the  harbor  is  worthy  of  improvement. 

Very  respectfully,  your  ot)edient  servant, 

D.  0.  Houston, 


The  Chief  of  Enoineebs,  U.  S.  A. 


LieuU  Col.  ofEngineen^ 


Das* 

preliminary  examination  of  mystic  river,  connecticut. 

Enoineeb  Office,  U.  S.  Army, 

New  York,  October  26, 1888. 

Sib  :  I  have  the  honor  to  submit  the  following  report  on  a  prelimi- 
nary examination  of  Mystic  Biver,  Connecticut,  made  in  pnrsuiuioe  of 
the  river  and  harbor  act  of  August  U,  1888,  and  directed  by  letter  (A 
the  Chief  of  Engineers,  dated  August  28, 1888, 

The  accompanying  report  of  Mr.  Henry  N.  Babcock,  assistant  en^* 
neer,  gives  a  description  of  the  river,  an  account  of  the  present  9>^ 
])rospective  commerce,  an  estimate  of  the  cost  of  desired  improvement) 
and  other  information. 
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The  business  interests  to  be  benefited  by  this  improvement  consist  in 
ship-building,  manafactariugi  stone  and  silex  quarrying,  and  the  dis- 
tribution of  fuel  and  building  materials  over  a  district  covering  15 
square  miles  and  containing  7,000  inhabitant^.  During  the  past  year 
the  value  of  freight  and  merchandise  carried  by  vessels  amounted  to 
about  $400,000. 

The  channel  from  the  mouth  of  the  river  to  Mystic,  a  distance  of  3 
miles,  while  generally  of  sufficient  depth,  has  several  sharp  bends 
whicn  render  navigation  difficult  for  vessels  of  the  increased  length 
now  in  use.  To  remedy  this  difficulty  the  following  estimate  is  sub- 
mitted: 

Cnblc  yards* 

Hij(hway  bridge  to  railroad  bridge,  3,300  feet,  deepening  channel  part  of  the 
distance 4,000 

Railroad  bridse  to  Oldfield  sbip-yard,  2,600  feet,  deepeniDg  obannol  and  re.- 
dacing  liend  in  upper  1,000  feet 35,000 

Reducing  bendjust  below  Pine  Hill  Wharf 21,000 

Reducing  two  bends  at  either  end  of  the  reach  south  of  Sixpenny  Island  and 
just  above  Noank,  or  cutting  a  channel  100  feet  wide  through  the  lower 
bend,  which  would  serve  the  same  purpose  with  about  the  same  amount  of 
work 00,000 

Reducing  the  bend  at  the  mouth  of  the  harbor  between  the  harbor  cbaunel 
and  the  northeast  channel 40,000 

Total 160,000 

One  hundred  and  sixty  thousand  onbic  yards  of  dredging  at  16  cents  per 

cubic  yard $25,600 

Supervision  and  contingencies,  say 4,400 

Total 30,000 

To  maintain  these  channels  it  is  estimated  that  an  average  expendi- 
ture of  about  $2,000  would  be  required. 

In  view  of  the  amount  of  commerce  to  be  benefited  and  the  rela- 
tively small  amount  required  for  improvement,  and  from  a  personal 
examination,  I  am  of  opinion  that  the  river  is  worthy  of  improvement. 
Accompanying  this  report  is  a  tracing  from  the  Ooast  Survey  chart 
of  1882,  showing  the  depth  of  channel  and  the  location  of  the  desired 
improvements. 
No  further  survey  is  needed  for  the  purpose  of  making  estimates. 
Very  respectfully,  your  obedient  servant, 

D.  0.  Houston, 
Lieut  Ool.  of  Engineers, 

The  Ohibf  of  Enginebbb,  U.  S.  A. 


RBPOBT  OP  MR.  HSNBT  N.   BABCOOK,  ASSISTANT  BNOINBBR. 

EicomBBR  Officb,  U.  S.  Abmt, 

New  York  Ci%  October  8, 1888. 

COLONBL :  I  have  the  honor  to  sabmit  the  following  report  npon  a  preliminary  ex- 
amination of  Mystio  Riyer^  Connecticnt,  made  September  15,  1888,  in  compliance 
with  yoor  letter  of  inatmctions  dated  Angast  30, 1888. 

OENBRAL  DBSCRIPnOlC. 

Mystic  River  is  a  narrow  tidal  stream  in  the  eastern  part  of  tbe  State  of  Conneoti- 
cat,  aboat?  miles  west  from  the  bonndary  of  the  State  of  Rhode  Island.  The  naviga- 
ble part  of  tbe  river  extends  in  a  general  north-northeasterly  direction  for  nearly  4 
mUes  from  Fisher's  Island  Sonnd,  past  the  villages  of  Noank,  Mystic  River,  and  Mystic 
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Bridge,  above  which  places  it  receives  the  discharge  of  several  small  freah-trater 
streams,  which  extend  a  few  miles  farther  northward.  The  villages  of  Mystic  River 
and  Mystic  Bridge  lie,  respectively,  on  the  west  and  east-banks  of  the  river,  opposite 
each  other,  and  about  3  miles  above  Fisher*s  Island  Sound :  at  this  point  the  stream 
is  crossed  by  a  highway  bridge,  with  draw.    It  is  below  this  draw-brtdge  that  im- 

?rovement  is  desired.  Nearly  half  a  mile  farther  down  is  the  draw-bridge  of  the  New 
brk.  Providence,  and  Boston  Railroad,  and  about  1|  miles  still  farther  is  the  village 
of  Noank,  on  the  west  bank.  The  population  of  Mystic  River  and  Mystic  Bridge 
together  is  abont  3,500,  and  that  of  Noank  about  1,500. 

With  the  exception  of  about  half  a  mile,  the  channel  up  to  Mystic  Bridge  has  a 
depth  of  15  feet  or  more  at  mean  low  water ;  its  width  of  from  80  to  300  feet  is  suffi- 
cient ;  but  there  are  several  bends  in  its  course  which  make  it  rather  difBcalt  of  uat- 
igation.  Directly  opposite  the  mouth  of  the  river  lie  Mystic  or  Ram  Island  and 
Ram  Island  Shoal,  which  cause  the  channel  to  divide  and  branch  off  sharply  to  the 
northeast  and  southwest.  The  northeast  channel  is  18  feet  or  more  in  depth  and  of 
sufficient  width,  but  somewhat  crooked ;  it  is  the  one  used  by  large  vessels ;  the 
southwest  channel  opens  into  a  broad  flat  with  about  12  feet  available  depth. 
The  mean  rise  of  tide  is  2i  feet. 

Mystic  River  is  in  the  New  London  collection  district,  of  which  New  London  is  the 
port  of  entry.  The  nearest  works  of  defense  are  Forts  Trumbull  and  Gris  wold,  in  New 
London  Harbor^  about  6  miles  west.  There  is  a  light-house  on  Morgan's  Point,  on 
the  west  side  of  the  river  at  its  mouth. 

PRESBMT  OOMMBRCS. 

The  business  interests  of  the  villaj|pes  bordering  on  Mystic  River,  which  dei>end  upon 
water  transportation,  are  ship  building  and  repairing,  foundrying  and  machine  work, 
niannf  act  tiring  woolen  goods,  quarrying  riprap  and  silex,  and  distributing  fael  and 
bnilding  materials  over  a  district  covering  15  square  miles  and  containing  7,000  inhab- 
itants. 

In  ship-building,  the  number  of  hands  employed  ranges  from  50  to  300,  varying 
from  time  to  time  with  the  amount  of  work  in  progress;  there  are  six  ship-yards 
along  the  river,  only  three  of  which  are  now  open.  Vessels  of  the  largest  bize  have 
been  built  in  these  yards — steamers,  ships,  bariks,  and  several  war  vessels,  inolnding 
one  or  more  ironclads. 

Riprap  granite  for  Government  work  at  Thames  River,  Stonington,  and  elsewhere 
has  been  quarried  on  Mason's  Island,  on  the  east  side  of  the  ohannel  above  Noank. 

There  is  a  large  silex  quarry  about  7  miles  north  of  Mystic  Bridge,  in  which  $100,000 
has  been  invested  within  the  past  year;  this  includes  purchase  of  property  and  build- 
ing a  store-house  for  shipping  facilities  at  Mystic  Bridge.  It  is  represented  that  this 
silex  is  unexcelled  for  pottery  manufacture,  and  that  it  possesses  the  advantage  of 
pulverizing  readily. 

In  the  summer  time  there  are  two  lines  of  passenger  steamers  making  daily  excur- 
sions to  and  from  this  harbor. 

During  the  past  year  a  record  has  been  kept  of  769  vessels  entering  the  harbor, 
of  drangnt  generally  8  or  9  feet,  and  in  one  or  two  cases  as  great  as  13  or  15  feet;  the 
deep  draught  vessels  generally  bring  coal  for  local  nse,  or  yellow  pine  for  the  ship- 
yards. These  vessels  carried  50,000  tons  of  freight  and  merchandise,  valued  at  about 
|400,000. 

The  accompanying  reports  firom  residents  of  the  locality  give  further  details  of  the 
commerce. 

PBOSPBCnVB  COMMBROB. 

The  villages  along  this  river  form  a  thriving  community  in  which,  dnring  the  psflt 
year,  $133,000  has  been  expended  on  a  system  of  water- works,  a  considerable  amoont 
in  developing  the  Rilex  quarries,  and  about  $50,000  on  a  woolen  mill;  a  factory  for 
making  seines  is  about  to  be  started.  It  is  not  claimed  that  the  prospective  com- 
merce will  show  any  extraordinary  gain,  but  only  such  increase  as  will  naturally 
follow  from  the  growth  of  the  community  and  the  development  of  its  business  and 
its  natural  resources. 

DB6IRBD  IMPROYBMENT  AND  B8TIMATB. 

What  is  especially  desired  here  is  the  cutting  off  of  five  bends  in  the  stream,  and 
deepening  the  channel  so  as  to  make  15  feet  at  mean  low-water  up  to  the  highway 
bridge.  The  removal  of  Katuis  Rocks  and  of  the  Ballast  Rooks  was  also  suggested 
as  desirable. 
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The  amount  of  dredging  reqaired  at  the  eeyeral  points  may  be  roughly  estimated 

as  follows: 

Cubic  yftrds. 

Highway  bridge  to  railroad  bridge,  2,300  feet ;  deepening  channel  pari,  of  the 
distanoe 4,000 

Bailroad  bridge  to  Oldfield  ship-yard,  2,600  feet ;  de<^pening  channel  and  re- 
ducing bend  in  upper  1,000  feet 35,000 

Redaoingbend  jnst  below  Pine  Hill  Wharf 21,000 

Reducing  two  bends  at  either  end  of  the  reach  sonth  of  Sixpenny  Island  and 
inst  above  Noank,  or  cutting  a  channel  100  feet  wide  through  the  lower 
bend,  which  would  serve  the  same  purpose  with  about  the  same  amount  of 
work 60,000 

Reducing  tlie  bend  at  the  month  of  the  harbor,  between  the  harbor  channel 
and  the  northeast  channel.. •.••.... 40.000 

Total 160.000 

Katnis  Rooks  appear  to  be  a  cluster  of  bowlders,  some  of  them  of  large  size,  lying 
in  about  7  feet  ot  water,  on  the  west  side  of  the  channel  half-way  between  Mystic 
Bridge  and  Noank.  To  remove  these  to  the  depth  of  the  surrounding  bottom  would 
cost,  at  a  very  rough  estimate,  |3,000 ;  it  would  only  serve  to  widen  Uie  channel  for 
light-draught  vessels  at  a  point  whero  it  is  already  200  feet  wide  or  over,  and  it  would 
seem  that  if  the  rooks  wero  properly  marked  they  could  be  easilv  avoided. 

The  Ballast  Rocks  lie  on  the  east  side  of  the  channel,  nearly  half  a  mile  below 
Katnis  Rocks ;  thev  consist  of  stones,  probably  all  of  small  size,  extending  at  inter- 
vals along  about  400  feet.  As  in  the  case  of  Katnis  Rocks,  buoying  them  properly  is 
all  that  is  really  needed ;  it  is  probable  that  they  could  be  taken  out  by  a  dredge  at 
a  cost  of  $500. 

Dredged  material  could  be  dumped  on  the  flats  southwest  of  and  close  to  Mason's 
Island  without  danger  of  washing  back  into  the  channel ;  if  any  private  interests 
would  be  injured  by  dumping  thero  it  could  be  done  in  over  7  fathoms  of  water  in 
Fisher's  Island  Sound,  at  an  average  distance  of  less  than  3  miles  from  the  work. 

The  material  to  be  dredged  wonla  be  chiefly  soft  sand  and  mud,  and  the  whole  work 
outlined  above  would  cos^  at  16  cents  per  cubic  yard,  measured  in  scows : 

160,000  cubic  yards,  at  16  cents |25,600 

Supervision  and  contingencies,  say  ...•••—... 4,400 

Total 30,000 

To  maintain  these  channels  it  is  estimated  that  an  average  annual  expenditure  of 
about  12,000  would  be  roquired. 

The  above  estimates  aro  based  apon  a  tracing  of  Coast  Survey  soundings  taken  in 
1882. 

RespectfbUy  submitted. 

HsNRT  N.  Babcock. 

CoL  D.  C.  HousTOK, 

CarpB  of  Engimeertf  U.  8.  A» 


8TATSMXNT  OF  mDUSTRDES  AJXD  TRAVHO  FOB  1887  OF  ICTBTIO  BIYVR,  GONKECnCUT. 
[GompUed  by  Mr.  George  ▲. Slaok,  leoietaiy  Mystio  TaD^  Boeid  of  Tnde.] 

The  prosperity  of  the  villages  of  Noank,  Mystic  River,  Mystic  Bridge,  Upper  Mystic, 
and  two  otner  small  factory  villages,  covering  an  area  of  about  15  square  miles,  with 
a  population  of  7,000,  depends  mostly  on  the  navigable  condition  of  the  Mystic  River. 

The  industries  of  these  villaffcs  aro: 

One  larffe  and  2  smaller  ship-yards,  in  full  operation;  a  spar-yard,  a  foundry,  2 
machine-shops,  2  grist-mills.  2  woolen-mills,  2  stone-quarries,  silex  works  (connected 
with  one  of  the  largest  and  nest  deposits  of  silex  in  this  country),  and  about  10  other 
0mall  manufacturing  industrieai 
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The  traffic  is  as  follows  for  1887: 


CATgoes. 


Etkhty-flve  rargoea  of  quarried  stone«  27,000  tons;  all  is  freiglkted  by  three 
barues  

Kffiht  cargoes  of  paring-stone 

Eiffht  cargoes  of  ailex    v 

Four  Cargoes  of  sbiptimber 

Two  cargoes  <'f  piles « 

(Sevi-r.il  cargoes  of  wood,  and  also  a  number  of  trading  Teasels,  of  which  no 

record  is  kept  of  draught,  tonnage,  or  number  of  trips.) 

Forty -one  cargoes  of  coal,  gross  tonnage,  13.500 


Three  cargoes  of  pig-iroD,  gross  tonnage,  600;  1  cargo  of  molding  sand,  4  cargoes 
of  lumber,  8  feet  draught;  3  cargoes  of  brick,  7^  feet  draught;  5  fishing  steamers,  9 
feet  draught,  and  15  other  vessels  engaged  in  coast  trade  and  fishing. 

There  have  been  146  cargoes  received  and  shipped  from  the  wharves  on  this  river, 
with  a  recorded  totuiage  of  aboat  50,000.  This  has  required  the  towing  of  120  cargoes 
by  tugs,  H  feet  draught. 

Two  passenger  steamers  of  7^  feet  draught  have  made  230  ronnd  trips. 

Other  special  boats,  fishing  steamers,  and  fishing  boats,  making  260  trips;  makiiig 
a  total  of  769  crafts  of  which  there  is  a  record  kept. 

No  appropriations  have  ever  been  made  for  the  improvement  of  this  river. 


SUMMARY    OF    THE    SHIP-BUILDING    INTRRBSTS    ON    THE    MT8TIO    RIVBR,     IN    TOM 
TOWNS  OF  8TONINGTON  AND  GROTON,   8TATB  OF  CONNRCTICUT. 

There  are  six  ship-yards  on  the  river,  from  which  many  large  steamers,  ships,  barks, 
brigs,  and  schooners  have  been  built,  besides  a  nnmber  of  smaller  yards,  where  small 
steam  and  sail  yachts  and  other  small  craft  are  bailt. 

Most  of  these  large  yards  are  now  suspended  on  account  of  the  depressiou  in  the 
commercial  and  ship-building  interest  of  our  country;  but  in  the  palmy  days  of  the 
shipping  interest  of  the  country  these  yards  were  swarming  with  men  and  materials. 

In  the  ship-yard  of  George  Grunman  &,  Brothers,  from  about  1840,  there  were  built 
*Zi  steamers,  13  ships,  5  barks,  6  brigs  and  schooners,  besides  a  number  of  smaller 
craft.  .The  amount  of  the  tonnage  of  these  vessels  we  have  no  data  for. 

In  the  ship-yard  of  Charles  Mallory,  esa.,  there  were  bnilt  since  1851  42  eteameris 
of  2:),955  tons;  12  clipper  ships,  mostly  for  the  California  trade,  of  12,365  tons;  6 
barks  and  schooners,  ot  3,494  tons;  besides  a  number  of  craft,  barks,  and  schooners, 
having  been  built  by  Capt.  Peter  Forsyth  in  this  yard  previous  to  its  being  occupied 
by  Mr.  Mallory. 

In  the  ship-yard  of  Irons  &  Grinness  there  were  built,  from  about  1840  to  1858  (the 
death  of  Mr.  Irons),  8  ships,  of  about  7,300  tons ;  12  brigs  and  schooners,  of  about  2,1^ 
tons ;  and  by  Hill  &.  Grinness,  in  the  same  yard,  after  the  close  of  the  war  (they  hav- 
ing been  engaged  in  Government  employ  durins  the  war),  16  steamers,  barks,  and 
schooners,  ot  about  2,882  tons;  and  by  M.  C.  Hill,  after  the  retirement  of  Mr,  Grin- 
ness, 8  steamers,  of  about  1,200  tons,  besides  smaller  craft. 

These  yards  are  all  on  the  east  bank  of  the  river  in  the  town  of  8tonington.  On  the 
went  bank  of  the  river  in  the  town  of  Groton  is  the  ship-yard  of  John  A.  Forsyth,  where 
were  built  several  vessels,  ships,  schooners,  and  yachts,  the  data  of  which  I  am  un- 
able to  procure  on  so  short  notice. 

In  the  ship-yard  of  Mason,  Fish  &.  Co.,  and  their  snccesaoTS,  there  have  beeo 
built  a  large  number  of  steamers,  ships,  barks,  brigs,  and  schooners,  besides  barges 
and  other  craft,  probably  in  all  from  30  to  40;  but  the  exact  number  of  which  I  am 
unable  to  state;  some  war  vessels  were  built  in  this  y^xd  and  one  iron-clad  vessel 
Albo  in  the  ship-yard  of  John  and  Robert  Palmer,  and  Robert  Palmer  A  Sons,  which 
is  now  in  active  operation,  there  have  been  a  large  number  of  large  steamers,  ships, 
barks,  brigs,  and  schooners  built,  beeides  many  other  craft  of  various  kinds,  the  data 
of  vihtch  I  am  unable  to  give,  but  I  am  just  informed  that  Mr.  Palmer  will  give  by 
letter  himself,  f    **    *     *    And  right  here  1  would  say  that  duriug  the  late  war  all  of 

1 1  have  been  promised  li  copy  of  this  letter,  bat  have  not  yet  reoeived  it. 
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these  yards,  with  the  exception  of  two  (and  tbe  proprietors  of  these  were  id  the  em- 
ploynient  of  the  Government),  were  actively  en^^a^ed  in  building  war  ve^scl8  and 
transports  for  Government  use,  and  since  the  war  there  have  been  built  in  tbe  three 
firttt  yards  named  15  steam  gnn-boats  for  the  Spanish  Government. 

As  our  commerce  increased  the  demand  for  larger  and  still  larger  vessels  it  became 
a  ver..  embarrassing  subject  how  we  could  overcome  the  disadvantages  of  our  crooked 
and  shallow  channel,  and  to  this,  doubtless,  with  other  causes,  may  we  attribute  the 
Josh  of  our  commercial  and  building  interest. 

During  1  he<lays  when  the  whaling  interest  was  prosperous  there  was  a  large  number 
of  whale-ships  that  sailed  from  this  place  (somewnere  from  fifteen  to  tweuty  or  more 
»li1ps),  and  they  were  very  much  embarrassed,  and  suffered  much  loss  on  account  of 
the  bars  in  the  river  and  the  crookedness  of  the  channel,  and  1  think,  if  1  am  not  mis- 
taken, they  obtained  some  assistance  from  the  State  through  the  charter  of  a  bank. 

Respectfully  submitted. 

M.  0.  UlLL. 

Mystic  Bridge,  January  31,  1888. 


D26. 

PRELIMINARY  EXAMINATION  OF  PORT  JEFFERSON  INLET,  NEW  YORK. 

Engineer  Office,  XJ.  8.  Army, 

New  Yorhy  December  5,  1888. 

Sir  :  I  have  the  honor  to  sabmit  the  following  report  of  a  preliminary 
exaniiuation  of  Port  Jefferson  Inlet,  Long  Island,  N.  T.,  made  in  pur- 
suance of  the  river  and  harbor  act  of  August  11,  1888,  and  directed  in 
letter  from  the  Chief  of  Engineers,  dated  August  28, 1888. 

An  examination  of  tbe  harbor  was  made  in  October,  1888,  by  Mr, 
Henry  N.  Babcock,  assistant  engineer,  who  has  collected  the  necessary 
information  in  reference  to  the  harbor. 

GENERAL  DESCRIPTION. 

Port  Jefferson  Harbor  is  on  the  north  shore  of  Long  Island  and  about 
50  miles  east  from  New  York  City.  It  is  a  mile  long  and  averages  three- 
quarters  of  a  mile  wide,  and  a  large  part  of  the  area  has  depths  of  18 
feet  or  more  at  low  tide.  Tributary  to  this  harbor  on  the  west  are 
Sctauket  Harbor  and  Conscience  Bay,  two  shallow  tidal  basins.  Port 
Jefferson  Harbor  is  surrounded  on  three  sides  by  hills  and  is  separated 
from  Long  Island  Sound  on  the  north  by  a  beach  of  sand  and  gravel 
through  which,  and  nearly  in  the  axis  of  the  harbor,  is*a  single  entrance 
400  feet  wide ;  this  entrance  is  Port  Jefferson  InleL  and  through  it  a 
tidal  reservoir  of  2  square  miles  area  receives  ana  discharges  some 
300,000,000  cubic  feet  of  water  with  every  tide,  producing  a  current 
whose  maximum  velocity  is  over  4  miles  per  hour.  In  the  narrow  part 
of  the  inlet  the  depth  has  always  been  considerable,  but  a  short  distiuice 
out  into  the  Sound  was  a  bar  which  originally  had  a  depth  of  4  feet  at 
mean  low  water.  Until  the  beginning  of  Government  improvement  the 
location  of  the  inlet  had  been  shifting;  from  1838  to  1871  it  had  moved 
westward  790  feet,  an  average  annual  rate  of  24  feet.  The  village  of 
Port  Jefferson,  with  a  population  of  about  3,0(K),  lies  at  the  head  or 
south  end  of  the  harbor.  The  mean  rise  of  tide  at  the  village  wharves 
is  6.2  feet,  in  Long  Island  Sound  outside  the  inlet  it  is  7  feet;  the  dit- 
ference  is  altogether  in  the  low-water  levels. 

* 

Port  Jefferson  is  a  port  of  delivery  in  the  collect  ion  district  of  New  York.  The 
nearest  light-house  is  on  Oldfield  Point,  a  mile  and  a  half  west  of  the  inlet. 


752        REPORT   OF   THE   CHIEF   OF   ENGINEERS,  U.  S. 

PREVIOUS  IMPROYEMENTS  BY  THE  UNITED  STATES. 

A  survey  of  the  harbor  was  made  in  1853  by  Lieatenant  Harriaon^ 
U.  S.  Engioeers.  In  1870  an  examination  of  the  harbor  was  ordered  by 
Congress,  and  in  1871,  after  the  examination,  a  project  for  improvement 
was  submitted  by  General  G.  K.  Warren,  Corps  of  Engineers  (see  An- 
nual Report  of  the  Chief  of  Engineers  for  1871,  page  805),  which  pro- 
vided for  building  a  breakwater  or  jetty  on  the  east  side  of  the  inlet  to 
extend  to  the  9- foot  curve,  and  for  dredging  a  channel  200  feet  wide 
and  7  feet  deep  at  mean  low  water. 

Under  this  project,  with  modifications  made  in  1875  and  1877,  the 
east  jetty  was  built  1,390  feet  long,  terminating  in  10  feet  depths  and 
rising  to  5  feet  above  high  water,  with  triangular  cross-section  and  side 
slopes  of  one  upon  one ;  a  west  jetty  of  similar  cross-section  was  bnilt 
940  teet  long,  terminating  in  6^  feet  depth,  the  inner  part  of  which  was 
made  4  feet  above  high  water  and  the  outer  part  (450  feet)  2  feet  above 
low  water,  except  a  point  at  the  outer  end  and  one  intermediate  pointy 
which  were  made  4  feet  above  high  water,  to  mark  the  location  of  the 
jetty ;  a  channel  was  also  dredg^  100  feet  wide  and  8  feet  deep.  The 
last  work  done  was  in  1883. 

PBBSBNT  OONDITION  OF  OHANNBL  AlO)  JBTTIBS. 

The  east  jetty,  for  about  100  feet  at  its  outer  end,  has  settled  or  been 
undermined  so  that  it  stands  at  or  below  high  water;  thence  into  hi^h- 
water  mark  on  the  beach  it  averages  about  2  feet  above  high- water  level 
with  about  5  feet  top  width. 

The  peaks  in  the  outer  half  of  the  west  jetty,  which  were  built  4  feet 
above  high  water,  now  stand  at  about  high  water  level;  the  low  part 
does  not  seem  to  have  settled  materially ;  the  part  at  the  shore  end, 
which  was  built  to  4  feet  above  high  water,  has  settled  about  2  feet ; 
the  top  width  of  this  jetty  would  average  4  feet. 

Both  the  jetties  are  in  rough,  irregular  condition,  so  that  their  aver- 
age width  and  height  can  only  be  estimated  approximately. 

The  channel  dredged  in  1880  retains  its  depth  of  8  feet,  but  the  width, 
originally  made  100  feet,  is  now  about  75  feet. 

A  wooden  fence  built  at  the  shore  end  of  the  east  breakwater  to  catch 
drifting  sand  is  now  nearly  covered. 

The  published  Coast  Survey  chart  of  1888  (hydrography  in  1886)  rep- 
resents the  depths  in  and  outside  the  inlet  practically  as  they  now  exist. 

DESIBED  QCPBOVEMBNTS  AND  ESTIMATES  OF  COST. 

The  improvement  which  it  is  desired  to  secure  in  this  harbor  is  the 
making  of  a  channel  through  the  inlet  of  200  feet  width  and,  if  practi- 
cable, of  12  feetdepth  at  mean  low  water,  with  such  enlargement  and  ex- 
teusion  of  the  jetties  as  may  be  necessary  to  preserve  the  channel ;  and 
particularly  to  have  the  low  part  of  the  west  jetty  raised  above  high 
water  level ;  it  is  said  that  small  vessels  have  been  injured  by  trying 
to  enter  the  harbor  across  this  submerged  jetty,  supposing  it  to  be  an 
open  passage. 

Such  a  channel  would  involve  dredging  for  a  length  of  2,200  feet 
where  the  present  depth  ranges  from  3^  to  12  feet,  and  where  the  bottom 
is  for  tbe  most  part  a  very  compact  bed  of  sand,  gravel,  and  stones.  The 
channel  would  then  extend  about  200  feet  beyond  the  east  jetty,  and  it 
would  be  desirable  and  probably  necessary  to  extend  the  jetty,  say  250 
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feet,  to  make  the  channel  permanent  The  west  jetty  would  not  require 
extension. 

The  jetties  were  bnilt  on  about  a  triangular  cross-section,  with  little 
top  width,  and  with  side  slopes  of  one  upon  one ;  the  tops  have  fallen 
down,  reducing  the  height  and  increasing  the  width.  This  is  too  small 
a  cross-section  for  permanent  work ;  the  position  of  the  east  jetty  is 
about  as  exposed  as  any  on  Long  Island  Sound,  and  its  cross-section 
should  not  be  much  less  than  that  adopted  for  the  New  Haven  Break- 
water, say  10  feet  top  width,  rising  to  6  feet  above  high  water,  with  outer 
or  east  slope  of  one  on  two  and  inner  slope  of  one  on  one.  The  west  jetty 
is  partly  sheltered,  the  east  jetty  protecting  it  on  one  side  and  Oldfield 
Point  partly  covering  its  exposure  to  the  west ;  it  would  perhaps  be 
sufficient  to  make  it  4  feet  above  high  water,  with  6  feet  top  width  and 
with  both  slopes  one  upon  one.  On  the  ease  jetty  it  is  proposed  to  carry 
the  enlarged  cross-section  from  the  outer  end  into  high- water  mark,  d50 
feet ;  on  the  west  jetty,  to  a  point  600  feet  in  from  the  outer  end ;  the 
parks  further  inshore  are  protected  to  some  extent  by  shoal  water  and 
by  the  sand  which  has  banked  up  against  them;  they  need  slight  re- 
pairs. 

The  cost  of  the  work  above  indicated  would  be  approximately  as  fol* 
lows: 

Enlarging  east  jetty,  to  make  it  6  feet  above  high  water,  with  10-foot  top 
width,  ooter  slope  of  one-half  and  inner  elope  one  on  one  for  950  feet 
length  at  enter  end ;  20,000  tone  riprap,  at  |1.65 $33,000 

Bepairing  east  jetty,  inshore  from  high- water  mark;  about  500  tons  riprap,  at 
$2.40 1,200 

Enlarging  west  jetty,  for  the  outer  600  feet,  to  make  it  4  feet  above  high  wa- 
ter, with  top  width  of  6  feet  and  side  slopes  of  one  on  one ;  9,000  tons  rip- 
rap^ at|1.75 15,750 

Bepairing  west  jetty,  inshore  from  proposed  enlargement ;  about  1,000  tons 
of  rip-rap,  at^.40 2,400 

Extending  east  jetty,  for  250  feet  to  21  feet  depth  of  water,  with  same  dimen- 
sions as  proposed  enlargement  of  that  Jetty ;  22,000  tons  of  riprap,  at  f  1 .60.    35, 200 

Dredging,  outside  the  narrow  part  of  the  inlet,  to  make  a  channel  12  feet 
deep  and  200  feet  wide,  being  aboat  2,200  feet  long ;  90,000  cubic  yards,  at 
45  cents * 40,500 

Dredging  inside  inlet,  to  make  a  straight  channel  of  the  same  depth  and 
width,  and  about  1,300  feet  extreme  length ;  16,000  cubic  yards,  at  16  cen  ts.      2, 560 

Dredging  outside  narrow  part  of  inlet  u  the  channel  be  made  only  19  feet 
deep,  SbO  feet  wide,  and  2,100feet  long;  55,000  cubic  yards,  at  45  cents 24,750 

Dredging  inside  inlet  for  10  feet  depth;  4,000  cubic  yards,  at  16  cents 640 

The  10-foot  chaunel  would  probably  not  require  an  extension  of  the 
east  jetty,  but  any  estimate  should  include  repairing  and  enlarging  both 
jetties ;  this  could  be  done  sufficiently  for  present  purposes  at  about  one- 
half  the  estimated  cost,  but  further  and  extensive  elargement  would 
probably  be  needed  in  a  few  years.  The  estimates  above  given  are  be- 
lieved to  cover  what  is  required  to  put  the  jetties  in  permanent  condi- 
tion, after  which  but  slight  repairs  from  time  to  time  would  be  needed, 
though  in  any  case  it  may  be  necessary  to  further  extend  the  east  jetty 
in  course  of  time. 

8UMHABT  OP  COST. 

For  channel  12  feet  deep  and  200  feet  wide : 

Repairing  and  enlarging  east  jetty $34,200 

Repairing  and  enlarging  west  jetty 18,150 

Extending  east  jetty 35.200 

Dredging 43,060 

Contingencies,  say 14,390 

Totol 145,000 

BNa  89 48 
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For  ohaDDel  10  feet  deep  and  200  feet  wide : 

Repairing  and  enlarging  east  jetty ••..........••.  |34,200 

RepairiDg  and  enlarging  west  Jetty 18,150 

Dreding -, 25,390 

Contingencies,  say :.*• 12,360 

Total 90.000 

OENERAI.  SUMMARY. 

The  work  done  by  the  United  States  in  this  harbor  from  1872  to  1883 
resulted  in  fixing  the  previonsly  shifting  channel  and  iDcreasing  t^ 
depth  from  4  to  8  feet  at  mean  low  water,  at  a  cost  of  $80,000.  lo  tbe 
latter  vear,  1883,  the  amount  estimated  for  completion  had  been  ex- 
peudea  upon  the  work  and,  though  it  was  conbidered  and  stated  iu  an- 
nual reports  for  that  and  subsequent  years  that  it  was  by  no  means  ct^- 
tain  that  the  improvement  as  then  made  would  be  permanent,  no  far- 
ther appropriation  was  asked  for  at  the  time ;  because  it  was  believed 
that  a  short  delay  would  result  in  no  serious  injury  to  the  works  auU 
would  better  indicate  what  would  be  needed  to  make  the  improvements 
permanent. 

The  object  for  which  the  present  examination  was  desired  was  to  se- 
cure the  jetties  permanently  and  to  increase  the  channel  width  and 
depth.  The  width  desired  is  200  feet;  at  first  it  was  proi>o8ed  to  ask 
that  the  depth  be  made  12  feet  at  mean  low  water,  but  subsequently  10 
feet  depth  was  decided  upon,  as  being  sufficient  for  present  needs.  The 
estimated  cost  of  this  work  is  $90,000,  of  which  about  two-thirds  wooW 
be  required  for  placing  the  jetties  in  permanent  condition,  and  the  re- 
maining third  for  dredging  the  channel  200  feet  wide  and  10  feet  deep. 

Commercial  statistics  for  the  calendar  year  of  1886  show  1,342  arrivals 
and  departures  of  vessels,  aggregating  141,970  tons  registered  tonnage, 
and  receipts  and  shipments  by  water  of  20,495  tons  of  freight,  chiefly 
fuel,  building  materials,  farm  produce,  and  general  merchandise  of  valae 
estimated  at  $423,000. 

Port  Jefferson  Harbor  is  the  winter  quarters  for  several  yachts ;  it  i^ 
the  only  harbor  on  the  south  side  of  Long  Island  Sound  east  of  Bnn^ 
ington,  and  is  sometimes  sougat  as  a  harbor  of  refuge ;  it  is  represented 
that  the  latter  use  would  be  much  increased  if  the  entrance  were  made 
easy  at  all  stages  of  the  tide. 

I  am  of  opinion  that  this  harbor  is  worthy  of  improvement.  The  work 
proposed  is  necessary  to  perfect  the  improvements  already  made. 

The  accompanying  sketch  from  the  United  States  Coast  Survey  chart 
of  1888,  scale  1-10,000,  shows  the  location  of  the  desired  improvement. 
This  and  the  maps  of  examinations  made  in  connection  with  the  previ- 
ous improvements  are  sufficient  for  developing  a  plan  for  new  improve- 
ment, with  a  reasonably  close  estimate  of  cost,  and  no  further  survey 
is  needed  for  that  purpose. 

Very  respectfully,  yo«r  obedient  servant, 

D.  0.  Houston, 
Lieut  CoL  of  Engineen. 

'   The  Chief  of  Engineers,  U.  S.  A. 
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IMPROVEMENT  OF  HUDSON  RIVER  AND  OF  HARBORS  OF  RONDOUT  AND 
SAUGERTIES,  NEW,  YORK— REMOVING  OBSTRUCTIONS  IN  EAST  RIVER 
AND  HELL  GATE— IMPROVEMENT  OF  ENTRANCE  TO  NEW  YORK  HAR- 
BOR— IMPROVEMENT  OF  RIVERS  AND  HARBORS  IN  THE  VICINITY  OF 
NEW  YORK  AND  IN  NORTHERN  NEW  JERSEY. 


BEPOBT  OF  LIEUTEyAKT-COLONEL  Q.  L,  GILLESPIE,  CORPS  OF  EKGI- 
NEKRS,  OFFICER  IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE 
SO,  IdSi),   WITH  OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 


IMPROVEMENTS. 


1.  Hndson  River,  New  York. 

2.  Harbor  of  Saiigerties,  New  York. 

3.  ilurbor  of  Roudoat,  New  York. 

4.  Harlem  River,  New  York. 

5.  Removing   obstructions   in  tbe    East 

River  and  at  Hell  Gate,  New  York. 

6.  Ncwlown  Creek,  Now  York. 


7.  Buttermilk  Channel,  New  York. 

8.  Gowanns  Bay,  New  York. 

9.  New  York  Harbor. 

10.  Raritan  Bay,  New  Jersey. 

11.  Removing  sunken  vessels  or  crafts  ob- 

atrnctiog  or  endangering  naviga- 
tion. 


EXAMINATIONS  AND  SUBVBYS. 


1*2.  Tarrytown  Harbor,  New  York. 


13.  For  a  ship-cbannel  between  Jersey 
City  and  Ellis  Island. 


HABBOB   LINES. 
14.  Establishment  of  harbor  lines  of  New  York  Harbor  and  its  adjaoent  waters. 


Engineer  Office,  U.  S.  Army, 

New  York,  N.  T.,  July  12,  1889. 

General  :  I  have  the  honor  to  transmit  herewith  anunal  reports  for 
the  fiscal  year  ending  June  30, 1889,  upon  the  works  of  river  and  har- 
bor improvements  under  my  charge. 

Lieut  Col.  Walter  McFarland,  Corps  of  Engineers,  XJ.  S.  Army, 
in  charge  of  these  improvements  at  the  close  of  the  last  fiscal  year, 
died  July  22,  1888.  He  was  succeeded  by  Capt  Geo.  McC.  Derby. 
Corps  of  Engineers,  U.  S.  Army,  who  remained  in  temporary  charge  till 
January  2, 1889,  at  which  time  he  was  relieved  by  me  in  compliance  with 
S|»ecial  Orders  No.  269,  Headquarters  of  the  Army,  Adjutant-General's 
Office,  Washington,  D.  C,  November  17,  1888. 
Very  respectfully,  your  obedient  servant, 

G.  L.  Gillespie,  * 
Lieut.  Col.  of  Engineera. 
The  OmsF  of  Enoineebs,  XJ.  S.  A* 
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E  z. 

IMPEOVEMENT  OF  HUDSON  RIVER,  NEW  YORK. 

The  ADDual  Beport  for  1885  oontaiBed  a  history  of  this  improveinout, 
accompanied  by  original  reports  and  two  sketches  showing  its  con<litioD 
at  that  time.  This  may  be  found  in  the  Annual  Beport  of  the  Chief  of 
Engineers  for  1885,  part  1,  page  677. 

The  only  part  of  the  Hudson  River  which  has  been  improved  by  the 
Oeneral  Government  is  the  stretch  about  20  miles  long  begin ning 
at  the  head  of  navigation  at  Troy,  K  T.,  about  6  miles  above  Albany, 
and  extending  down  the  river  to  New  Baltimore,  about  14  miles  below 
Albany. 

While  there  has  always  been  enough  water  below  New  Baltimore  for 
navigation,  this  upper  section  of  the  river,  so  far  as  its  history  is  knowo 
to  us,  has  always  been  obstructed  by  bars  and  shoals  due  to  the  exist- 
ence of  numerous  islands  and  sloughs,  and  the  consequent  diversion  of 
the  river's  waters  through  too  many  channels. 

Prior  to  1831,  when  the  jurisdiction  of  the  Federal  Government  over 
these  waters  was  confirmed  by  judicial  decision,  the  State  of  New 
York  had  made  efforts  to  improve  the  navigation  of  this  part  of  the  river. 

Since  1831,  the  improvement  of  the  Hudson  Biver  has  been  condacted 
both  by  the  State  of  New  York  and  by  the  Oeneral  Oovernmeut,  both 
building  and  repairing  dikes  and  doing  such  dredging  as  seemed  neces- 
sary. In  the  last  few  years,  however,  the  dike  work  has  been  left  al- 
most exclusively  to  the  Oeneral  Oovernmeut,  while  the  State  of  New 
York  has  done  most  of  the  dredging  required. 

The  general  system  of  improvement  has  been  the  same  throughout, 
viz,  the  contraction  of  the  channels  by  the  construction  of  jetties  and 
dikes  intended  to  deepen  them  by  means  of  the  scour  so  product,  and 
also  deepening  by  dredging  where  it  could  not  be  dispensed  with. 

But  up  to  1831  the  work,  which  had  consisted  almost  entirely  of  the 
construction  of  spurdikes  and  of  dredging,  had  produced  very  little 
permanent  improvement. 

After  1831,  however,  the  United  States  begau  the  present  general 
system  of  improvement,  which  consists  of  contracting  the  channel  by 
means  of  longitudinal  aikes  intended  to  aid  in  scouring  the  bars  and 
shoals  instead  of  using  spur-jetties,  as  had  been  done  pi-eviously. 

Under  this  system  the  United  States  constructed  two  dikes  in  1835, 
ia36,  1837,  and  1838. 

Then  followed  a  long  interval  of  time  in  which  nothing  was  done  by 
the  United  States,  except  in  1852 ;  but  in  1863  the  State  of  New  Yore 
took  up  the  improvement  on  the  general  plan  adopted  by  the  United 
States  in  1831,  viz,  substituting  a  system  of  longitudinal  dikes  instead  of 
the  jetty  system,  and  between  18(ii3  and  1807  built  six  important  longi- 
tudinal dikes  of  this  kind.    (Annual  Beport  of  1885,  page  678.) 

The  work  was  taken  up  again  by  the  United  States  in  186i,  when,  out 
of  the  general  sum  appropriated  for  river  and  harbor  improvement, 
$31^,000  was  allotted  lor  the  Hudson  Biver  Improvement,  and  this  was 
followed  by  the  act  of  June  23,  1^66,  which  appropriated  $50,000  for 
the  same  work. 

The  plans  under  which  the  present  works  of  improvement  of  the 
river  are  conducted  were  adopted  in  1866,  and  provided  for  securing 
a  navigable  channel  11  feet  deep  at  mean  low  water  from  New  Balti- 
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more  up  to  Albany,  and  9  feet  deep  at  mean  low  water  from  Albany 
up  to  Troy. 

The  following  is  a  description  of  the  plan : 

First.  A  system  of  longitudinal  dikes  to  confine  the  current  suffici- 
ently to  allow  the  ebb  and  flow  of  the  tidal  current  to  keep  the  channel 
clear.  These  dikes  to  be  gradually  brought  nearer  together  from  New 
Baltimore  towards  Troy,  so  as  to  assist  the  entrance  of  the  flood  current 
and  increase  its  height,  their  height  to  be  kept  approximately  at  the  level 
of  the  tidal  high  water,  so  as  not  to  confine  the  freshets ;  the  exact  level, 
however,  being  left  to  be  determined  by  experience  as  the  work  pro- 
gresses. 

Second.  That  the  dredge  be  used  so  far  as  necessary  to  open  the 
channels  above  described,  which  the  current  should  not  be  allowed  to 
do,  except  very  gradually,  lest  accumulations  dangerous  to  navigation 
be  formed  below. 

Third.  Keeping,  as  far  as  practicable,  the  side  reservoirs  open  to  the 
passage  of  tidal  currents  by  gaps  at  their  lower  extremities,  in  order  to 
increase  the  tidal  flow. 

Fourth.  Dumping  all  dredged  materials  in  secure  places,  where  it  can 
not  be  moved  back  into  the  channel  by  the  current. 

Fifth.  Oonstructing  the  dikes  of  timber  and  stone,  in  a  manner  to 
secure  their  permanency,  at  a  minimum  cost,  the  details  varying  with 
the  locality,  to  be  left  to  the  discretion  of  the  local  engineer,  to  be  so  de- 
signed as  to  admit  of  having  an  increased  height  given  to  the  dikes  if 
necessary. 

Sixth.  To  protect,  when  necessary,  the  banks  and  islands  against  the 
abrading  action  of  the  current  by  revetments. 

Seventh.  That  limits,  beyond  which  no  encroachments  upon  the  chan- 
nel should  be  made,  be  prescribed,  and  that  any  such  encroachments  be 
reported  to  the  engineer  in  charge. 

The  estimated  cost  of  this  improvement  was  $862,297.75 ;  this  esti- 
mate was  increased  several  times  at  later  periods  to  take  account  of 
expenditures  for  repairs  and  for  work  done  not  inclnded  in  previous 
estimates,  and  was  given  in  1882  as  $1,078,304.47.  The  last  revised 
estimate  is  given  in  the  Annual  Report  for  1888,  where  it  is  stated  that 
$260,000  will  be  required  for  the  repair  and  completion  of  the  works  of 
the  Upper  Hudson,  over  and  above  the  amounts  appropriated,  which  at 
that  time  amounted  to  $1,054,330.57. 

After  timber  has  been  exposed  for  eight  or  ten  years,  it  decays  very 
rapidly,  and  the  structures  formed  by  it  are  liable  to  serious  injury  from, 
slight  causes,'  whether  ice,  freshets,  or  collisions.  It  is  not  surprising, 
therefore,  that  the  cost  for  repairs  increases  annually,  and  that  the  ap- 
propriations of  the  past  few  years,  which  were  small  relatively,  uad  to 
be  applied  chiefly  to  strengthening  old  work.  During  the  past  winter 
and  spring  the  dikes  have  been  carefully  examined  by  Mr.  K.  H.  Tal- 
cott,  assistant  engineer,  at  low  and  high  stages  of  water,  and  it  was 
found  that  the  estimate  for  repairs  contained  in  the  last  Annual  Report 
did  not  nearly  cover  all  the  expenditures  that  were  required  to  be  made 
to  preserve  the  dikes  and  to  render  them  serviceable  in  maintaining  the 
channel  depths.  The  examination  was  made  with  special  reference  to 
the  future  application  of  the  appropriation  of  $75,000,  of  act  of  August 
11, 1888.  The  pile-dikes  existing  on  both  banks,  from  New  Baltimore 
to  Albany,  were  observed  to  be  in  a  yery  bad  condition.  In  many  places 
the  original  structure  had  been  carried  away,  excepting  the  stone  filling, 
which  bad  been  leveled  off  to  a  gentle  slope,  and  generally  the  timber- 
work  of  the  structures  which  remained  standing  needed  large  expendi- 
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tares  both  for  timber  and  stone.    The  estimate  of  Mr.  Talcott  is  as  fol- 
lows : 

R8TIMATRD  COST  OP  RBPAIRINO  AKD  RK8TORINO  DIKB8  IN  THK  HUDSOK   RIVKR. 


West  Dike 

Hall's  Island  Dike 

Coeymans    Middle    Groond 

Dike 

Barren  It- land  Dike 

Cotn  mans  Dike 

Bnah  Hook  Dike 

Mnll'sDike     

Sbail  Inland  Dike 

SebodMc  lalaod  Dike 

IJiue  Mile  Tree  Dike 

Cantleton     Dike,     extension 

north  

Cedar  Hill  Dike 

Cow  lalaud,  fiin){le  pile^ike.. 

Cow  Island  Dike 

Campbell's  Island  Dike 

Carapbell's  Islattd.sineLe  pile* 

dike 

Cedar  Hill,  single  pile-dike... 

Winnies  Dike 

Benr  Island  Dike 

StaatM  siDiile  pile-dike 

Stone  Light  Dike 

Pap^oannt'e  Dike,  section  III 
I'spscannee  Dike,  section  II. . 

Ovemlaugk  Dike  No.  2 

A bbey  Channel  Dike 

Beacon  Island,  half-dike 


Stone. 

Amount. 

Oub.ydt. 

DoUart, 

^000 

7.500 

3.000 

4^600 

700 

1.060 

2,4#0 

3,850 

100 

100 

850 

625 

2S.0O0 

87,500 

400 

800 

200 

300 

30 

^ 

800 

1,600 

4.000 

12,000 

fi,000 

10,000 

•    100 

80 

20 

50 

400 

1,000 

500 

806 

800 

8,200 

4,000 

5,600 

25,000 

35.000 

1,000 

8.000 

3,500 

8,750 

8,000 

7,600 

600 

4,000 

600 

1,600 

150 

150 

Barren  Island  to  Oreralan^ 
DikeNol 

Orerslaugh  Dike  No.  1 

Bogsrt's  Island  Dike 

SroaU  Island  Dike 

Papscannee  Dike, sccdon  I.. 

Dooro'a  Point  Dike,  exten- 
sion south 

Donro's  Point  Dike 


Total  ttom  New  Balti- 
more to  Albany 


B^thDike 

Base  Island  pile-dike 

Base  Island  crib-dike 

Patroon's  Lower  Island,  sin- 
gle pile-dike 

Patroon's  Lower  Island,cilb- 
dike 

High  Dike 

Port  Schuyler  Dike 


Total  Albany  to  Troy . . 

Tot«l  New  Baltimore  to 

Albany 


Sto»e.     I  Amount. 


Oub.yds,     DoBan. 


Grand  total 


400 


1. 

5,000 

4,600 

2.200 
800 


1,100 

660 

4,000 

8,000 

3.006 

8.500 

400 


13.650 
101.M6 


i.m 

X.75I 
11.0*» 

11. 5« 

5.  Mi 

I,  on 


161.040  ]       itff,^ 

1.1 

14.  < 

7.66t 
3.3S0 


47. » 
187,  K5 


115^200 


335,106 


As  the  amoant  made  available  for  repairs  by  the  act  of  August  12, 
1888,  increased  by  balance  from  former  appropriations,  was  $95,064.25 
only,  the  ])roject  submitted  to  the  Chief  of  Bngioeers  June  22,  1889,  for 
the  application  of  this  sum,  recommended  that  the  repairs  be  limited 
to  the  dikes  enumerated  below,  whose  particularly  impaired  condition 
demanded  immediate  attention,  viz: 


Coeyroans: 

Barren  Island  Dike 

Roah  Hook  Dike 

MuH's: 

Mnll'sDike 

Sbad  Island  Dike 

Cedar  Hill : 

Cedar  Hill  Dike 

Cedar    Hill,     single-pile 

dike 

Winnie's  Bar : 

Winnie's  Dike 

Over-^lttugh : 

Ston«  L'ght  Dike 

Papscannee  Dike: 

Section  III 

Section  II 


Stone. 

Amoant 

Oub.yd9. 

DoUart, 

2,400 
350 

3,350 
525 

15,000 
400 

22,500 
450 

4,000 

12,000 

50 
3,200 

800 

1,000 

3,000 

1.000 
850 

2,500 
1,750 

Papsoannes  Dike  i 

Section  I 

Orerslaugb : 

Albany  Cbannel  Dike. .. 

Bogart's  Island  Dike  ... 

Small  Island  Dike 

Donro's  Point  Dike,  ex- 
tension south  

Donro's  Point  Dike 

Bound    and    Fish-house 
Sboals: 

Bath  Dike 

Base  Island,  pile-dike. .. 

High  Dike 

Port  Schuyler  Dike 

Totftl  coet  of  repairs  . . . 


610 
1,500 
1.200 

1,100 
800 


1.100 
630 

2,600 
400 


AoboubU 


DoUsrt 
11, 510 


40.260 


I. 


87.775 


These  repairs  will  be  made  by  contract  after  inviting  sealed  proposids 
by  public  advertisement.  From  the  nature  of  the  materials  which  en- 
tered into  the  construction  of  the  dikes,  and  from  the  limited  snnis 
which  can  be  applied  annually  to  renew  the  parts  which  become  un- 
serviceable, whether  by  natural  decay  or  otherwise,  It  must  be  under- 
stood thatt  he  estimates  prepared  from  time  to  time  for  the  completion 
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of  the  project  can  be  accepted  as  approximately  accurate  for  only  a  short 
period  of  time.    This  statement  seems  necessary  for  a  correct  under- 
standing of  the  apparent  discrepancy  between  the  estimated  cost  of 
the  project,  and  the  sums  which  have  been  appropriated  for  its  execu 
tion. 

The  permanent  works  remaining  to  be  built  in  order  to  comi)lete  the 
improvement  as  originally  projected  are: 

1.  Completion  of  dike  ftom  fttaat's  Island  to  Campbell's  Island  Dike. 

2.  Completion  of  dike  from  Schermerhorn  to  Shad  Island. 

3.  The  proposed  improTement  below  Shad  Island  and  Mull's  Plaat. 

4.  The  improvement  at  Willow  Island. 

5.  The  constrnction  of  a  new  dike  below  Nine  Mile  Tree. 

6.  The  extension  of  the  dike  at  Mall's  Plaat. 

7.  The  removal  of  the  Overslaugh  Bock  at  Van  Wie's  Point. 

The  first  six  of  these  items  were  estimated  in  1882,  to  cost  $78,000 ; 
and  the  seventh  item,  under  estimate  of  1884,  was  to  cost  $16,000, 
making  the  total  amount  needed  for  completing  the  original  project 
$94,000. 

Owing  to  the  damages  which  the  Staats  Island  Dike  has  sustained 
since  the  estimate  of  1884  was  made,  it  is  probable  that  the  estimate 
for  the  new  work  yet  to  be  done  to  complete  the  project,  whicli  is 
given  in  the  Annual  Report  for  1888,  should  be  increased  to  $13i>,000. 
The  revised  estimate  of  cost  on  this  basis,  therefore,  for  the  construc- 
tion of  the  new  works,  and  for  the  repair  of  the  old  ones,  is  $370,105, 
increasing  the  estimate  for  work  from  the  beginning  to  $1,424,435. 

The  State  of  New  York  makes  an  appropriation  at  every  session  of 
its  legislature  for  the  improvement  of  the  Hudson  River,  and  prior  to 
1867  the  money  was  applied  to  the  construction  of  dikes  on  the  left 
bank  of  the  river  from  Hotaling  Island  to  Albany,  to  jetties,  dams,  and 
to  temporary  measures  of  relief,  and  also  to  dredging  at  the  points  where 
shoals  were  discovered  after  the  spring  freshets.  In  the  last  few  years, 
however,  the  dike  work  has  been  left  almost  exclusively  to  the  General 
Government,  while  the  State  has  done  the  most  of  the  dredging  required. 
The  manner  in  which  the  dredged  material  is  disposed  of  by  authority 
of  the  State  is  very  objectionabla.  Instead  of  being  carried  directly  to 
a  secluded  dumping-ground  remote  from  the  action  of  the  currents  of 
the  river,  where  its  deposits  will  be  beneficial  in  strengthening  the  dikes 
and  cross-jetties,  it  is  frequently  deposited  directly  into  the  channel, 
along  the  face  of  the  dikes  or  upon  the  dikes,  where  it  is  readily  washed 
back  into  the  channel.  As  this  method  has  a  tendency  to  produce 
shoals  at  points  where  deep  water  previously  existed,  it  would  seem 
that  the  General  Government  should  interpose  and  prohibit  by  stringent 
legislation  the  continuance  of  operations  by  the  State  whose  efi'ect  is 
ultimately  to  obstruct  navigation. 

The  commerce  of  this  river  is  exceedingly  large,  and  has  an  estimated 
annual  valuation  exceeding  $250,000,000.  An  instructive  review  of  the 
commerce  of  the  river  and  the  part  which  the  improvement  of  the  river 
has  played  in  reducing  the  cost  of  transportation  and  the  rates  of  in- 
surance, are  given  in  pages  657-660  Annual  Report  Chief  of  Engineers, 
1887. 

▲MOUNTS  APPBOPBIATKD. 

By  »ot  of  Congress  approyed — 

Jnn©30,1834 $70,000.00 

Jaly  2,1836 100,000.00 

March  3,1837 100,000.00 

Jnly  7,1R38 100,000.00 

Angost  30»  1852 50,000.00 

420,000.00 
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AMOUNTS  AFPROPIUATKD  FOB  PRB8XNT  FROJKCTT. 

By  act  of  Congress  approved — 

June  28, 1864,  allotment $33,000.00 

June  23, 1866 50,000.00 

March  3,1867 30^,188.60 

July  25,1868 8:>,  000.00 

April  10,1869 89,100,00 

Julvll,1870 40.000.00 

March  3,1871 40.000,00 

June  10, 1872 40,000.60 

March  3.1873 40,000.00 

June  23, 1874 , 40,000.00 

March  3,1875 40,000.00 

August  14,1876 60,000.00 

June  18, 1878 70,000.00 

March  3, 1879 30,OOaOO 

June  14,lt-80 SO,OOaOO 

March  3,1881 15,000.00 

By  act  of  Congress  passed  August  2, 1882 10,000.00 

By  act  of  Congress  approved  July  5,  1884 30,000.00 

August  5,  1886 26,250.00 

August  11,  1888 : 75,000.00 


Received  from  other  sources. 


l,138,68H.0e 
792.S7 


1,129,320.57 

Amount  expended  to  June  30,  1889,  inclusive  of  oatstanding  liabilities..  1»  033, 739. 50 

This  work  is  in  the  collection  district  of  New  York,  Albany  being  a  port  of  entry. 

Money  statement. 

July  1,  1888,  amonnt  available |31,45&38 

Amount  appropriated  by  act  of  August  11, 1888 75,000.00 


July  1,  1889,  amount  expended  during  fiscal  year  exclusive  of 

liabilities  outstanding  July  1,  1888 $1,394.00 

July  1,  1889,  outstanding  liabilities 208.00 


96,456.28 


1,002.00 


July  1,  1889,  balance  available 94,856.26 


harbor  acts  of  1866  and  1867. 


Statement  of  the  number  and  tonnage  of  all  veeeeU  helongktg  to  the  port  of  Athmmw,  Jf.  T^ 

June  30,  1889. 

fFrom  A  D.  Oole,  esq.,  surveyor  of  port] 


Steam-vesRelfl  . 
Sailing  Teasels 


Kombor. 


104 
45 


Tonnage. 


81.84A.06 
a.6Sft.09 


Barges 

Canal-boats 


Kvmber. 


74 
178 


I4,7».a 
17, 001 71 


COMMERCIAL    STATISTICS   OF    THE    PORT    OF  ALB  ANT,  NEW  YORK,   VOR    THS    FISCAL 

YKAR  ENDING  JUNB  30,   1889. 

Value  of  imports  $865,6^.00 

Duties  coUoctod  thereon 152,561.48 
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Statement  of  the  number  of  eanaUhoata  arriving  at  tide-water  of  the  Hudeon  Biver  from 
the  oanaU  of  the  State,  and  leaving  the  Hudson  for  the  oanal$,for  the  fiscal  year  ending 
June  30,  1889. 

[From  Hon.  John  SbanabaUf  snperlntendent  pablic  works.  State  of  New  York.] 

Namber  of  oanal-boato  arriving  at  high-tide  water 15,795 

Registered  tODDase  of  saiue,  aggregate 3,790,800 

Namber  of  canal-boats  leaving  tide-water 14,473 

Registered  tonnage  of  same,  aggregate 3,473,520 

Amonot  of  freight  or  merchandise  arriving  at  tide-water,  for  year  ending 

Jane30,  1889 3.158,923 

Valaeof  same $94,767,690 

Amount  of  freight  or  merchandise  leaving  tide-water  for  the  canals  for 

the  year  ending  June  30,  1889 1,447,392 

Value  of  same 43,421,760 


E  a. 

DfPROYEMENT  OF  SAUQERTIES  HARBOR,  NEW  TORE. 

The  harbor  of  Sangerties  is  the  name  applied  to  the  mouth  of  Eso- 
pus  Greek,  which  empties  iuto  the  Hudson  Biver,  on  the  west  shore, 
about  100  miles  above  tte  city  of  New  York.  With  the  exception  of 
some  slight  works  undertaken  by  the  inhabitants,  giving  no  permanent 
results,  nothing  had  been  done  toward  the  improvement  of  this  harbor 
until  it  was  undertaken  by  the  United  States  Government  in  1887.  In 
18^3  a  survey  of  the  harbor  was  made  under  the  direction  of  the  en- 
gineer oflBcer  in  charge.  Two  plans  of  improvement  were  recommended, 
both  providing  for  the  construction  of  parallel  dikes,  and  for  dredging 
the  channel  between  them.  (See  Annual  Report  of  the  Ohief  of  En- 
gineers for  1884,  part  I,  page  716.) 

A  reexamination  of  the  harbor,  made  in  1887,  after  the  State  had 
done  some  dredging  in  the  channel,  resulted  in  the  submission  of  a  third 
project,  differing  but  slightly  from  those  previously  submitted,  the  main 
difference  being  in  the  location. 

The  project  was  approved,  and  its  execution  was  begun  the  same 
year. 

Its  estimated  cost  was  as  follows: 

North  dike,  2,300  feet  long : 

Pile  work,  2,160  running  feet,  at  |7  per  foot $15,120 

Crib  work,  140  running  feet,  at  $30  per  foot 4,200 

South  dike,  2,300  feet  long: 

PiJe  work,  2,200  running  feet,  at  $7  per  foot 15,400 

Crib  work,^  100  ranning  feet,  at  $:iO  per  foot 3,000 

Dredging,  30,000  onbio  yards,  at  25  oents 7,500 

Contingencies  about  15  per  cent 6,780 

Total 52.000 

As  the  (20,000  which  had  been  appropriated  for  this  improvement 
in  1884  and  1886  were  only  sufficient  to  build  one  of  the  proposed 
dikes,  it  was  decided  to  apply  it  to  the  south  dike  only,  leaving  the 
other  to  be  provided  for  by  subsequent  appropriations. 

The  construction  of  the  south  dike  Wiis  begun  under  contract  with 
Henry  Du  Bois^s  Sons  July  28,  1887,  and  completed  on  June  25,  1888, 
The  amount  available  July  1, 1888,  was  $2,698.69. 
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By  act  of  August  11, 1888,  tbe  saio  of  $12,000  was  appropriated  for 
continaiug  the  improvement. 

A  project  for  the  expenditure  of  the  appropriation  was  submitted 
February  12, 1889,  and  sealed  proposals  for  dredging  a  channel  150 
feet  wide  and  9  feet  deep,  mean  low  water,  across  the  bar  at  the  en- 
trance and  at  difierent  points  on  the  inside,  after  dae  advertisemesty 
were  opened  April  17,  and  a  contract  was  made  May  13  with  Mr. 
Peti-r  W.  Myers,  the  lowest  bidder,  for  the  removal  of  30,000  cubic 
yards  of  material  at  15^  cents  per  cubic  yard,  scow  measuremeot; 
25,000  cubic  yards  to  be  taken  from  the  shoal  oa  north  side  of  channel 
between  Maxwell's  and  Freligh's  wharves,  and  5,000  from  the  bar. 
An  additional  project  was  submitted  April  26,  1889,  for  applying  the 
residue  of  the  appropriation  in  beginning  the  construction  of  the  nor^i 
dike.  Sealed  proposals  for  this  improvement  were  opened  June  5, 
1889,  and  the  contract  for  building  125  feet  of  crib  dike  and  700  feet  of 
pile-dike  was  awanled  to  Mr.  William  Parrott,  the  lowest  bidder,  at  the 
rate  of  (8.25  approximately  per  linear  foot  of  dike. 

Mr.  Myers,  the  contractor  for  dredging,  began  his  contract  Hay  13, 
1889,  and  the  amount  removed  at  the  close  of  the  fiscal  year  is  22,646 
cubic  yards. 

The  contractor  for  dike  construction  will  begin  work  in  Jnly. 

The  amount  required  to  complete  the  work  in  accordance  with  fte 
approved  plan  is  $20,000,  and  if  appropriated  will  be  applied  in  com- 
])leting  the  construction  of  the  proposed  dike  on  the  north  side,  in 
making  repairs  to  dikes,  or  in  dredging  shoals  which  may  form  between 
the  (likes.  A  survey  of  the  harbor  from  the  entrance  to  the  dam  was 
made  November  8, 1888,  a  distance  of  1.7  miles. 

The  bar  was  then  on  a  neariy  straight  line  connecting  the  light-houw 
and  the  outer  end  of  the  south  dike,  and  the  average  distance  between 
the  9 -foot  curves  of  the  harbor  and  of  the  Hudson  River  was  1,000  feet 
approximately.  The  deep-water  channel  lay  on  the  north  side  close  to 
the  light-house,  and  the  least  water  on  the  bar  was  7.3  feet,  mean  low 
water. 

A  statement  of  the  ordinary  commerce  of  Saugerties  may  be  foana 
in  the  annual  report  for  1887.  In  general  it  consists  of  blue8tone,law- 
ber,  paper  stock,  and  coal,  aggregating  annually  121,700  tons  approxi- 
mately, and  has  a  valuation  of  $4,837,500. 

The  range  of  tides  is  4  feet,  and  the  effect  of  the  contemplated  ina- 
provement  will  be  to  permit  vessels  of  12  to  14  feet  draught  to  co^ 
directly  to  Saugerties  with  their  cargoes,  and  to  depart  with  full  car- 
goes. The  size  of  vessels  will  be  increased  and  the  rates  of  traiisp<^ 
tation  will  be  lowered. 

The  commerce  of  the  harbor  is  carried  in  5  regular  steam-boats  forfteight  andpi*" 
senders,  15  transieDt  steamers,  and  155  schooners,  sloops,  and  barges.  ^^ 

San^erties  is  in  the  collection  distnct  of  Albanv,  N  T.,  which  is  the  nearest  p<''^ 
of  entry.    The  nearest  light-house  is  at  the  moath  of  fisopus  Creek. 

AMOUNTS  APPROPRIATBD. 

Jaly5,1884 , f.^^ 

August  5,  1886 l^iSX"«fl 

August  li,  1888 W-OW* 

Total : 3S,0(IO.(» 

AmoDDt  expended  npon  the  project  up  to  the  close  of  the  fiscal  year  end-        ^^  ,. 
lug  June  30,  loss  tV. 13,363.H 
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Money  statement. 

Jnly  1, 1888,  amount  available $2,698.69 

AmooDt  appropriated  by  actof  Aagust  11, 1888 12,000.00 

14,698.69 

July  1, 1889,  amonnt  expended  dnring  fiscal  year,  ezolnaiye  of 

liabilitiea  outotanding  July  1, 1888 $1,593.86 

July  1,  1889,  outetsnding  liabilitieo 2,528.21 

Joly  1, 1889,  amonnt  covered  by  existing  contracts 8, 139. 87 

12,26L94 

Jnlyl,  1889,  balance  available 2,436.75 

{Amount  (estimated)  required  for  completion  of  existing  project 20, 000. 00 
Amonnt  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1891    20, 000. 00 
Submitted  in  compliance  witb  requirements  of  sections  2  of  river  and 
harbor  acto  of  1866  and  1 857. 


AUimd  <if  hid$  for  dredging  in  8atigerHe$  Harbor,  Now  York,  opened  at  U,  8.  Engineer 
office,  Armjf  Building,  New  York,  April  17,  lo89,  at  12  o'clock,  under  advertieemeni  of 
March  9, 1889. 


Karnes  of  bidden. 

Kame  and  residence  of  enretlea. 

19,000  oubio  yards. 

No. 

Per 
cabio 
yard. 

Amonnt. 

1 

S 
8 

4 

Peter  W.  Hjen  ...... 

Mieluiel  H.  FUonery 

BdgarH.  P»yn 

W.  H.  Van  Patten 

William  Smith,  Greenboeb,  N.  Y. ;  James  A.  Rmitb, 

Greenbaah,  N,  Y. 
David  J.  CoDnel,  Newport,  K.  Y. ;  James  J.  Carey, 

Newport.  N.  Y. 
William  Bmce,  Albany,  N.  Y. ;  Dominick  Fiitpat- 

rick,  Albany.  N.Y. 
P.  J.Bmmilkamp.  Syracuse,  N.  Y. ;  Charles £.  Wise 

waU.  Soath  Ballston.  N.  Y. 

OtrUt, 
IH 

18 
2H 

$2,045.00 
8,472.00 
7.391.00 
5,006.00 

Abetrad  of  propoeaU  for  building  a  pUe  and  crib  dike  at  Saugeriiea  Harbor,  New  York, 
recHt'Cd  m  reeponee  to  tke  aiver'i$ement  dated  April  26,  1889,  and  opened  June  5,  1889, 
by  Lieut,  Col,  G.  L,  GilUepie,  Corpe  of  Engineere, 


No. 

Name  of  bidder. 

Piles,  17,000  linear 
feet. 

Bound  timber 

for  crib,  4,660 

linear  feet. 

Square  timber.  23,200 
feetB.M. 

Per 
linear 
foot. 

Amonnt. 

Per 

linear 

foot. 

Amonnt. 

Per  1,000 
foet 

Amount. 

WiWam  D.  Fuller 

Ckntt. 
12 
23 
12 
18 
25 
20 
80 

m 

$2,040.00 
8,910.00 
2,940.00 
2,210.00 
4,250.00 
8,400.00 
6,100.00 
8»  187.50 

Oentt. 
10 
21 
• 
9 
20 
14 
10 

IH 

$466.00 
978.60' 
419.40 
419.40 
982.00 
652.40 
466.00 
675.70 

$42.00 
44.00 
40.00 
40.00 
40.00 
40.00 
44.00 
45.00 

$974.00 

iKHarbrecht  A.  Co 

1,020.80 

•8 

WIIHam  PsTTOtt 

928.00 

John  A.  Kelly 

928.00 

FoflTK  Sl  Seribner. 

928.00 

William  A.  Morton 

028.00 

John  Gillies 

1,020.80 

P. Hanford  Ross 

1,044.00 
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Ahatraot  of  propo$aU  for  hUlding  a  pUe  and  orib  tUke,  etc — CoDtiDtied. 


Ko. 


1 

2 

•3 

4 
5 
6 
7 
8 


NameofUddflT. 


William  D.FnHer.. 
L.  Harbrecht  A  Co. 
William  PjutoU  ... 

John  A.  Kelly 

Fofirg  A,  Scriboer... 
William  A.  Morton 

JobnOiUie* 

P.SanfoidiUMS.... 


Tie>Tod0  and 

•ortw-bolte,  8,400 

poondi. 


Per 
potuuL 


6 
0 
6 
4 
8 
6 
10 
0 


Amoont. 


$204.00 
170.00 
170.00 
136.00 
272.00 
170.00 
340.00 
170.00 


Drift-bolts  and 

washers,  4,805 

pounds. 


Per 
pound. 


Amount. 


Obali. 
41 

4 
4 
4 
0 
8 
0 

s 


$207.83 
174.00 
17A00 
174.00 
281.00 
130.86 
201.80 
218.25 


Broken  stone, 
1,000  cnbio  jsrvta. 


Per 
onbtc 
yard. 


$0.88 
1.95 

.90 
L20 
8.25. 

.99 
1.00 
L15 


Amoont. 


$960.00 
1,050.00 
9U0.O0 
1,200.00 
8,250.00 
990.00 
1.000.00 
1,150.00 


T»ral 

OMnn 

bid. 


•4.871.71 
8,2rAC» 

9.l«r&90 
«»271.» 
a,  188- 7ft 
•,443.4s 


•LowMtbid. 


K3. 

IMPROVEMENT  OP  HARBOR  AT  RONDOUT,  NEW  YORK. 

Bondont  Harbor  is  formed  by  the  moath  of  Rondoot  Greek,  which 
empties  into  the  Hudson  Biver,  on  its  west  side,  about  90  miles  above 
the  city  of  New  York. 

From  the  entrance  to  the  lock  of  the  Delaware  and  Hudson  Oanal,  a 
distance  of  3  miles^  the  creek  is  a  tidal  stream,  the  range  of  tides  bein^ 
4  feet,  approximately. 

Prior  to  1871  improvements  had  been  made  by  private  persons  and 
corporations,  bat  no  permanent  benefit  had  been  derived  from  them.  In 
1869  a  survey  of  the  harbor  was  made  by  the  Government,  with  a  view 
to  its  permanent  improvement,  and  it  was  then  found  that  the  available 
depth  of  water  in  the  channel  was  about  7  feet. 

The  project  of  improvement  based  upon  this  survey  provided  for  the 
formation  and  maintenance  of  a  channel  100  feet  wide  and  14  feet  deep 
at  the  mouth  of  the  creek,  to  be  obtained  by  means  of  dredging  and 
diking.  Two  parallel  channel  dikes  were  to  be  built  outward,  towani 
and  into  the  Hudson  Biver,  their  outer  ends  curving  gently  down- 
stream, while  a  branch  dike,  running  up-stream  along  the  Hudson  from 
the  outer  end  of  the  north  dike,  was  to  protect  that  dike  from  destruc- 
tion from  running  ice.    The  estimated  cost  of  this  work  was  as  follows. 

Building  the  north  dike,  748  yards  long |41,600 

Building  the  branch  dike,  640  yardolong :...• 34,400 

Building  the  south  dike,  i,*i77  yards  Ions 59,600 

Dredging  a  channel  3,000  feet  long,  100  feet  wide,  and  14  feet  deep  at  low 

water,  48,000  cubic  yards,  at  30  cento 14,400 

Contingencies ...^  88,500 

Total ^    178,500 

The  final  length  of  the  north  and  south  dikes  was,  however,  to  be 
determined  after  observing  the  efifects  which  they  might  produce  in  the 
removal  of  the  bar  as  they  were  gradually  extended  onward.  The 
work  was  begun  in  1872,  and  was  completed  in  1880.  It  was  found  by 
exi>enence  tluht  the  dikes  might  be  shortened  so  much  below  the  lengths 
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originally  deemed  necessary  for  them  that  the  total  cost  of  the  work 
was  reduced  to  (90,000,  a  little  more  than  one-half  the  original  estimate. 

On  the  completion  of  the  work,  in  1880,  the  north  dike  was  2,200  feet, 
approximately,  with  a  branch  dike  running  up  the  Hadson  1,000  feet, 
approximately;  and  the  south  dike  was  2,800  feet  long,  approximately, 
with  a  spur  to  the  light-house  330  feet  long.  The  distance  between  the 
dikes  at  the  entrance  was  350  feet,  approximately.  As  the  result  of  the 
works  of  improvement,  there  was  a  channel  50  feet  wide,  giving  13^ 
feet  mean  low  water;  100  feet  wide,  giving  12  feet  mean  low  water,  and 
200  feet  wide,  giving  10  feet  mean  low  water,  from  the  creek  to  the 
channel  of  the  Hudson.  At  the  outer  end  of  the  dikes  the  distance 
between  the  12-foot  curves  was  over  300  feet. 

The  north  dike  was  originally  built  to  the  height  of  mean  high  water, 
while  the  south  dike,  for  500  feet  west  of  lighthouse,  was  built  only  to 
level  of  htUf-tide.  The  low  part  of  south  dike  was  subsequently  raised 
by  crib- work  to  mean  high  water^  but  even  with  this  increased  height 
the  dikes  are  submerged  during  storms,  tides,  and  freshets,  and  are  re- 
quired to  be  marked  by  fender  piles  to  enable  vessels  to  enter  the 
harbor  at  such  times  without  danger  of  being  wrecked  upon  the  con- 
cealed dikes. 

The  appropriations  for  this  harbor,  made  since  the  completion  of  the 
works  in  1880,  have  been  applied  exclusively  to  the  repair  of  the  dikes. 
The  improved  depths  in  the  channel  have  been  well  maintained,  but  the 
dikes  have  greatly  deteriorated,  partly  owing  to  the  ice,  partly  to  the 
natural  decay  of  the  timber,  and  partly  to  the  undermining  of  the  piles 
by  scours. 

The  last  survey  of  the  harbor  was  made  in  1884,  at  which  time  the 
channel  across  the  bar  was  50  to  60  feet  wide  and  14  feet  deep,  mean 
low  water,  and  the  shoal  on  the  south  side  had  a  least  depth  of  9.2  feet. 
A  limited  examination  of  the  bar  was  made  in  June,  1889,  but  no  ma- 
terial changes  were  discovered  in  the  depths  of  1884,  further  than  that 
the  scour  along  the  faces  of  the  dikes  had  continued,  with  disastrous 
resnlts  to  them. 

The  eastern  end  of  the  south  dike  was  found  in  a  ruinous  condition ; 
the  central  portion  had  lost  the  crib- work,  which  had  been  built  over  the 
original  pile- work,  and  the  western  part  had  been  raised  and  greatly  dis- 
torted by  ice.  The  eastern  end  of  the  north  dike  was  canted  over  to- 
wards the  channel,  and  many  breaches  had  been  made  in  the  pile-work 
from  end  to  end  of  the  dike,  through  which  the  stone  had  escaped. 

A  project  was  submitted  June  11, 1889,  for  the  expenditnre  of  the 
appropriation  of  $5,000,  act  of  August  11, 1888,  in  making  neressary  re- 
pairs to  the  dikes,  and  sealed  proposals  were  invited  by  public  adver- 
tisement dated  June  21, 1889.  for  the  supply  of  material  and  labor.  The 
proposals  will  be  opened  July  25, 1889,  and  it  is  expected  that  the  re- 
pairs will  be  made  during  the  autamn. 

Complaints  have  been  made  to  this  of&ce  that  the  shoal  at  the  en- 
trance to  the  harbor  on  the  south  side,  where  the  depth  is  only  9.2  feet 
mean  low  water,  is  obstructive  to  vessels  of  deep  draught  and  should 
be  removed  to  a  depth  of  12  feet  mean  low  water,  and  that  the  narrow 
shoaJ  on  the  inside.  If  miles  from  the  light-hoase,  composed  chiefly  of 
solid  rock  or  large  bowlders,  over  which  there  is  now  a  depth  varying 
from  5^  to  6  feet  mean  low  water,  should  be  removed  to  a  depth  of  10 
feet  mean  low  water. 

These  complaints  are  well  grounded,  and  the  improvements  asked  for 
should  be  granted. 
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The  balance  left  over  after  the  completion  of  the  project,  in  1880  was 
$2,705.35,  aod  has  siuce  been  expended  in  repairs.  Small  appropria- 
tions for  repairs  have  also  been  made  since  ISSO,  as  follows: 

Act  of  Angaat  2,  1882 $2,000 

Act  of  July  5,  1884 ^ 1,000 

Act  of  August  5,  18P6 2.500 

Act  of  August  11,  1888 5,060 

Total 10,500 

An  appropriation  of  $25,000  is  recommended  for  coiitiDain^  theiin- 
provemeut,  and  for  making  repairs  to  the  dikes,  and  if  appropriated 
will  be  applied  in  dredging  the  shoal  at  the  entrance  to  a  deptli  of  1^ 
feet  mean  low  water,  in  removing  the  rocky  shoal  on  the  inside,  If  miles 
webt  of  the  light-house,  in  removing  by  dredging  a  sandy  shoal  adja- 
cent to  the  rocky  shoal,  and  in  repairing  the  dikes  so  that  thej  may  be 
able  to  maintain  with  efQoiency  the  channel  inclosed  by  tbem. 

The  commercial  statistics  for  this  harbor  for  1888  do  not  vary  greatly 
from  t  hose  stated  in  the  Annual  Keport  of  1887,  page  665.  At  that  time 
thetouniige  was  2,109,716  tons,  with  a  value  of  $14,326,615.  It  cop- 
gists  principally  of  coal,  lime,  cement,  and  blaestone,  and  is  cai'ne<l  to 
ve88i»ls  liHving  a  draught  of  6  to  16  feet,  the  nnmber  of  which,  embrac- 
ing all  cliisses,  is  about  650.  The  coal  brought  in  by  the  Delaware  and 
Hudson  Canal  for  that  year  amounted  to  618,350  tons,  and  the  lime  and 
cement  toJ304,210  tons.  This  canal  connects  the  Hudson  River  at  Bon- 
dout  with  the  Delaware  River  at  Port  Jervis.  From  Port  Jervis  it  goes 
by  way  of  the  Delaware  and  Lackawaxen  rivers  to  Houesdale,  Pa., 
where  coal  is  abundant. 

The  rates  of  freight  and  towing  have  been  greatly  reduced  since  the 
improvements  were  made  at  the  entrance  to  the  harbor,  and  the  com- 
munity has  been  especially  benefited  by  the  facilities  which  are  now 
given  to  vessels  drawing  not  exceeding  13  feet  to  enter  the  harbor  at 
all  stages  of  the  tide. 

The  depth  on  the  bar  before  the  improvements  were  begun  in  1872 
was  only  7  feet. 

Roundout  is  in  the  collection  district  of  New  York.  The  nearest  works  of  defenae 
are  those  of  New  York  Harbor. 

AMOUNTS  APPROPRIATRD. 

By  act  of  Congress  approved — 

June  10,  I87t^,  diking : $10,000.60 

March  :«,  1873.  diking ao.000.00 

Amonnt  allotted  June  8,  1875,  froitk  repairs  of  harbors  on  Atlantic  coast  re- 

paii.*8 782.18 

From  contingencies  of  rivers  and  harbors,  etc.,  repairs 337.^ 

By  act  of  Congress  approved —  — 

August  R  1876,  diking  and  repairs 30.000.00 

June  15,  1878,  diking  and  dredging 30,000.00 

By  net  of  Congress  passed  Angiist  12,  1882,  repairs  and  dredging 2,000.0(^ 

By  act  of  Congress  approved — 

July  5,  1884,  repairs  and  dredging l,O0O.00 

August  5,  lr-8B,  repairs 2,500.00 

Augustll,  1888,  repairs 5,000.00 

Total r ioi,5oaoa 

Amonnt  expended  to  June  30,  1889...* • •— •  103.51 
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Money  statement 

July  1,  1888,  ainoant  available $151.22 

Amou ut  appropriated  by  act  of  Aagast  11 ,  1868 5. 000. 00 

5,151.22 
July  1,  1889,  amonDt  expended  daring  fiscal  year,  exclusive  of  liabilities 

outstanding  July  1,  1888. 103.51 

July  1, 1889,  balance  available 5,047.71 

{Amount  (estimated)  required  for  completion  of  existing  project 25. 900. 00 
A  mount  that  can  be  protitab]^  expended  in  fiscal  year  ondio^rJuue  30, 1891    25,000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


Statement  of  tonnage  paeeing  through  Delaware  and  Hudeon  Canal,  for  the  year  ending 

December  31,  1888. 

Net  toils. 

Cement,  lime,  brick,  etc 206, 0.'O 

Cord-wood 32,196 

Mill  and  tia;:ging  s^one ]5|4ni 

Merchandise,  provisions,  etc 14,(ill7 

I^uinber,  etc 12,172 

Siindiies 13.2bt> 

A II thra cite  Coal  (other  than  company's) ^     l,y:ir> 

Anthracite  coal  ( Delaware  and  Hudson  Canal  Company's  to  tide  water)  . .  1, 000, 4H5 

Total 1,296,28 


E  4. 

IMPROVEMENT  OF  HARLEM  RIVER,  NEW  YORK. 

« 

A  fall  history  of  this  improvement*  with  the  legal  proceedings  for  the 
acquiremeut  of  the  land  ueede<l  for  it  and  copies  of  the  laws  passed  by 
the  legislatore  of  the  State  of  New  York  relative  thereto,  is  given  in 
the  report  of  the  local  engineer  in  charge  to  the  Chief  of  Engineers  for 
1887.  (See  Report  of  Chief  of  Engineers  for  1887,  Part  I,  pages  665  to 
689.) 

The  streams  embraced  in  the  improvement  on  the  Harlem  River  and 
the  Spnyten  Duyvil  Creek,  the  former  emptying  into  the  East  River 
near  Hell  Gate,  and  the  latter  into  the  Hudson  River  about  13  miles 
north  of  the  Battery,  and  together  separating  Manhattan  Island  from 
the  main  land. 

There  has  always  been  an  -exchange  of  waters  between  these  two 
streams  at  Kingsbridge,  though  a  long  ledge  of  rocks  awash  at  mean 
low  water  and  an  extremely  narrow  channel  at  that  point  have  here- 
tofore prevented  the  exchange  being  a  free  one. 

High  Bridge  is  practically  the  head  of  navigation  in  the  Harlem 
Riyer,  bat  there  is  a  fair  channel  of  about  10  feet  depth  at  mean  low 
water  as  far  as  Morris  Dock,  6  miles  from  the  roouthof  the  river,  and  a 
crooked  one  of  7  feet  depth  to  Fordham  Landing,  1  mile  farther;  bat 
there  is  no  navigation  of  this  entire  section  except  by  row-boats  and  a 
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lion  of  a  section  about  30  feet  long  and  nearly  the  full  width  of  the  ciias- 
nel  to  the  proposed  depth  ;  and  the  reduction  of  the  general  level  of  the 
sarface  to  a  plane  of  several  feet  below  mean  low  water.  Great  diffi- 
calty  has  been  encountered  in  sinking  a  pit  in  the  marsh  low  enough  to 
drain  the  work  thoroughly,  as  the  soft  mud  ran  into  the  exeavatkni 
about  as  fast  as  it  could  be  removed ;  but  this  has  been  overcome  par- 
tially,  and  the  difficulty  will  decrease  soon  for  want  of  material  tons 
in. 

The  experiments  for  shore  protection  with  crib- work  and  a  timber 
mattress,  which  were  in  progress  at  the  end  of  the  last  fiscal  year,  were 
continued.  The  crib-work  which  was  then  ready  to  be  sank  was  pat  in 
place  in  the  trench  previously  dredged  for  its  reception  and  sauk  on 
July  14 ;  it  was  then  filled  with  stone  and  built  up  to  an  average  beigbt 
of  about  24  feet.  The  mattress  of  round  timber  was  then  constructed 
and  sunk  in  its  trench  In  prolongation  of  the  crib- work  August  13. 
Both  the  structures  were  loaded  with  stone  to  their  full  capacity  and 
left  to  settle.  The  stone  used  was  furnished  from  that  stored  from  the 
cut,  and  was  delivered  in  the  structures  by  Mr.  O.  £.  Kichardson,  at 
the  cost  of  75  cents  per  cubic  yard.  In  the  eai-ly  part  of  October  the 
crib- work  was  raised  by  putting  on  additional  courses  of  timber  until 
it  was  about  20.7  feet  high,  and  was  again  filled  with  stone. 

The  total  length  of  the  crib-work  was  about  99  feet,  and  the  stone 
filling  amounted  to  1,929  cubic  yards,  and  the  estimated  pressure  per 
square  foot  upon  the  bed  of  the  creek  was  1,600  pounds.     The  cost  per 
linear  foot,  exclusive  of  tlie  dredging,  was  about  $46.     The  mattress 
was  about  41  feet  wide  and  98  feet  long,  was  loaded  with  1,697  cabk 
yards  of  stone,  and  cost  about  $22  per  linear  foot.    The  settlement  into 
the  mud  has  been  slow  ;  but  both  structures  are  still  going  down,  the 
crib- work  having  settled  an  average  of  about  four-tenths  of  a  foot  and 
the  mattress  about  two-tenths  since  Novenber  1, 18S8.    This  settlement 
will  be  considerably  increased  when   the  channel  is  dredged  along- 
side   of  the  structures,  for   they  are   built  in  a  trench    which  now 
confines  the  mud.     The  mud  at  the  point  selected   for   the  experi- 
ments, though  very  deep,  proved  to  be  much  stiflfer  than  was  supposed, 
and  certainly  much  stifi'er  than  it  is  known  to  be  in  the  marsh  south 
of  the  foundry  and  rolling-mill,  so  that  the  depth  to  which  a  crib-stnw^ 
ure  can  be  forced  into  the  mud  by  weighting  it,  is  still  an  unsettled 
question  so  far  as  the  softer  places  are  concerned. 

An  attempt  was  made  to  further  develop  the  character  of  the  mat^ 
rial  in  the  marsh  south  of  the  rolling-mill,  by  sinking  a  pit^    After  niaoh 
trouble  in  finding  some  one  to  undertake  the  work,  a  pit  was  saok 
to  about  4  feet  below  the  plane  of  mean  low  water,  when  the  work 
wsis  abandoned,  as  the  mud  came  in  at  the  bottom  about  as  fast  as  it 
could  be  removed  with  the  appliances  in  use.    The  total  cost  of  the  work, 
at  $1.50  per  linear  foot,  was  $12.60.    The  information  obtained  was  that 
the  turf  extended  down  6  feet  below  the  surface,  or  to  about  1  foot  below 
the  plane  of  mean  low  water,  and  had  considerable  consistency ;  but  un- 
derlying it  there  is  a  soft  grayish  mud,  which  was  almost  fluid,  and 
apparently  extended  to  the  rock,  which  was  70  feet  lower  down.   J^ 
order  to  obtain  information  as  to  the  possibility  of  compressing  this 
soft  mud,  test  borings  were  made  in  the  yard  of  Johnson's  foandr); 
whore  the  cinders,  from  the  furnaces  had  been  dumped  on  the  marsh  and 
loaded  with  piles  of  coal  and  pig-iron.    At  a  point  where  the  rook  wa« 
about  19  feet  below  the  plane  of  mean  low  water  no  turf  was  fouud 
above  an  elevation  of  5  feet  below  that  plane,  though  its  original  eleva- 
tion, before  being  weighted,  was  about  5  feet  above,  and  there  was  no 


APPENDIX   E — REPORT   OP   LIEUT.   COL.    GILLESPIE.  771 

apparent  raisings  of  the  tarf  of  the  adjoining  marsh.  An  experiment 
is  now  in  progress  for  compressing  the  marsh  on  the  north  side  of  the 
proposed  channel,  near  the  westerly  end  of  the  section  of  the  cnt  under 
contract,  by  piling  broken  stone  upon  it,  but  it  has  not  yet  progressed 
far  enough  to  predict  the  result.  If  the  experience  in  the  foundry  yard 
18  to  be  relied  on,  there  is  little  doubt  that  a  strong  bank  can  be  formed 
whichmay  be  used  as  a  protection  to  tne  sides  of  the  channel  or  the  back- 
ing of  a  bulkhead  with  perpendicular  face  where  it  is  necessary  to  re- 
tain the  full  width  of  the  channel  without  trespass  on  the  land  of  the 
riparian  owners. 

Additional  information  being  required  as  to  the  contour  of  the  rock 
in  the  section  of  the  cut  through  Dyckman's  Meadow,  not  under  con- 
tract, preparatory  to  building  a  cofl'er  dam  and  excavating  the  material 
from  a  portion  of  it,  boriugs  were  made  there  during  the  month  of  Feb- 
ruary, and  also  in  the  bed  of  the  Spnyten  Duy vil  Creek  around  the 
bend  south  of  the  foundry  and  rolling-mill. 

Mr.  J.  E.  Robinson  who  made  similar  borings  in  the  summer  of  1887» 
was  employed  to  do  the  work  at  the  rate  of  50  cents  per  linear  foot  and 
completed  it  at  a  cost  of  $  1,202.05. 

After  obtaining  the  information  required,  a  project  for  the  continua- 
tion of  the  exciivation  of  the  cut  through  Dyckman's  Meadow,  by  the 
expenditure  of  $70,000  appropriate<l  by  the  river  and  harbor  act  of 
August  11, 18S8,  was  prepared  and  as  soon  as  it  was  approved,  the 
work  was  advertised  according  to  law,  and  bids  oi)eued  June  11,  1889. 
Mr.  John  Satterlre  being  the  lowest  bidder,  the  work  was  awarded  to 
him  j^nd  preparations  are  now  in  progress  for  beginning  the  work. 

The  appropiiation  will  be  applied  to  the  east  side  of  the  site  of  the 
first  contract,  and  will  extend  eastward  of  the  existing  Kingsbridge 
Itoad.  A  dam  will  be  built  on  the  east  side  of  the  bridge  proposed  to 
be  built  by  the  city,  at  the  point  where  Broadway  extended  crosses 
Dyckman's  Creek.  The  dam  will  be  arranged  in  such  a  way  that  it 
may  be  used  on  the  demolition  of  the  Kingsbridge  lioad  Bridge  as  a 
highway  until  the  city  builds  the  new  Broadway  Bridge. 

The  amount  of  rock  which  will  be  removed  under  the  second  contract 
is  estimated  at  19,000  cubic  yaids  approximately;  leaving  37,000  cubic 
yards  of  rock  to  be  removed  to  complete  the  estimate  for  rock  removal 
in  the  Dyckman  Gut,  according  to  computations  based  upon  latest  sur- 
veys and  borings. 

The  amount  that  can  be  profitably  expended  upon  the  work  during 
the  next  fiscal  year  is  $l,0(>b,000,  as  it  can  not  be  well  or  economically 
conducti'd  unless  the  appropriations  are  large. 

Harlem  River  is  in  the  collection  district  of  New  York.  The  nearest 
light  house  is  on  Blackwell's  Island. 

A  lull  statement  of  the  commerce  likely  to  be  benefited  by  the  im- 
provement is  given  m  the  annual  report  of  the  local  engineer  ollicer  to 
the  Chief  of  Engineers  for  1887.  • 

(See  Annual  Report  of  the  Chief  of  Engineers  for  1887,  Part  I,  pages 
687,  689.) 

AMOUNTS  APPROPRIATRD. 

June  23,  1874,  allotment  fVom  appropriations  for  East  and  Harlem  Rivers.  $11, 000. 00 

By  act  of  Congre ss  approved : 

March  3,  1675 10,000.00 

JunelH,  1875 300,000.00 

March  3,  1879 100,000.00 

August  11,  1888 70,000.00 

4^1.000.01) 
Amouuta  expended  to  Juno  30,  1889  (inclusive  outstanding  liabilities) . ..  18U»  927. 35 
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Money  statement. 

July  1,  188H,  amoant  available  (inclusive  amount  covered  by  oontrmet 

July  1,  1888) |339,Mie 

Auiouut  appropriated  by  act  of  Angost  11,  1888 ...•- 70,WW.» 


July  1, 1H89,  amonnt  expended  dnriDg  fiscal  year,  exolosive 

ot' liabilities  outstandiug  July  1,  1888 $101,941.37 

July  1,  1H89,  outstanding  liabilities 25,806.60 

July  1,  1889,  amoant  covered  by  existing  contracts 163, 923. 71 


409,544.48 


291,  €ae 


July  1,  1889,  balance  available 117,87Sn^ 

{Amount  (estimated)  reqaired  for  completion  of  existing  project 2, 230, 000.  (H 
Amount  that  can  be  profitably  expended  in  fiscal  year  enaincr  June  30, 
1^91 :. f. 1,000,000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  18U6  and  1867.  * 


Ahstracta  of  propoeah  for  improving  HarJem  iPttw,  New  Tork.  reoeired  in  retponm  to  ^ 
advertisement^  dated  ApHl  26,  1889,  and  opcMd  June  11,  1689,  fry  Liwt.  CoL  G.L.Gi^ 
lespie,  Corps  of  Engitieers. 


Class  of  work. 


PrtMlcinir 

E.irtli  ♦•xiftvation 

K<'ck  e\<  avatiun 

]\i<iitHl  limber 

8]i*  ft  piling , 

PiK-iliiviiijt 

Square  tinibor 

Crib- work 

Tio  rods  nn<1  screw-bolts , 

Ir«tn  (Irit'il)olts  ami  washers... 
liiptap  (per  aq.  ycL  of  aurface). 


Quantity. 


40.000 
89,000 
19,000 
32, 0(  0 
200,000 
40,000 
22,000 
78,000 
2,600 
10,000 


00.  yds., 
ca.yds.. 
en.  yds  . 
lin.  ft . . . 
ft.  a^. 
lln.fb... 
ftB.M. 
CO.  ft.  .. 

lbs 

lbs 


Total  amount  bid  (except  riprap) 


*  1.  John  Satterlee. 


Price  per 
unit. 


110  40 

t.30 

tl.25 

;.07 

$40.00 

11.20 

1^60.00 

••.04 

t.0« 

:.oe 

.00 


Amoant. 


$16,000 

11,700 

33,750 

2,240 

«,000 

8,000 

1,100 

8.120 

150 

000 


74,666 


2.  P.  SanfordBosfc 


Prieeper 
anit. 


*  Lowpftt  bid. 

t  In  i>laee. 

t  Delivered. 

i  Per  1,000  feel,  fi.  M. }  deliyered. 


f$0.50 

t.85 

tl.55 

§30.00 

0. 10 

V44.C0 

••.05 

^05 

t05 

1.00 


«  Driven. 
Per  1,000  feet,  B.  K. ;  in  pUoe. 
•  Framed  and  sank. 


Amount 


13. « 

4.ee$ 

19 
501 


82.  S» 


REMOVING  OBSTRUCTIONS  IN  EAST  RIVER  AND  HELL  GATE,  NEW  YORK. 

The  East  Kiver  is  the  name  given  to  the  narrow  tidal  strait  wliicii 
connects  New  York  Harbor  witli  Long  Island  Sonnd.  It  forms  an  en- 
trance to  the  harbor  of  New  York  secondary  in  importance  only  to  the 
main  entrance  by  way  of  Sandy  Hook  and  the  Narrows,  since  the  heavy 
con.sting  trade  carried  on  by  New  York  with  the  New  England  States  and 
the  British  American  provinces  passes  almost  exclusively  through  it 

The  population  now  gathered  around  the  waters  of  New  York  Har- 
bor numbers  nearly  3,000,000,  and  should  the  present  rate  of  increase, 
as  shown  by  the  census  returns,  be  maintainedfor  half  a  century  longeT) 
the  population  would  then  be  about  8^000,000. 
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New  York  City  can  grow  in  only  one  direction,  and  that  is  into  West- 
chester County,  on  the  north,  since  on  all  other  sides  it  is  surrounded 
by  water,  and  the  development  of  the  water  fronts  along  the  Hudson 
and  the  East  River  must,  therefore,  be  certain  and  rapid.  With  this  de- 
velopment the  importance  of  the  East  River  entrance  to  New  York  Har- 
bor will  increase  enormously ;  and  within  the  next  fifty  years  every  foot 
of  shore  line  on  both  sides  of  the  East  River,  within  15  miles  of  Harlem 
River  and  Hell  Gate,  will  be  occupied  with  wharves  filled  with  shipping 
engaged  not  only  in  the  coasting  and  transatlantic  trade,  but  in  the 
commerce  of  the  world. 

The  East  River  is  crooked  and  narrow  in  places,  and  much  obstructed 
by  rocks,  and  affected  by  violent  currents. 

The  worst  of  these  obstructions  is  that  known  as  Hell  Gate,  lying  at 
the  mouth  of  the  Harlem  River,  between  Blackwell's  and  Ward's  Isl- 
ands, about  opposite  Ninety-sixth  Street,  New  York.  Here  the  river 
turns  at  right  angles  around  Hallet's  Poitft,  divides  into  several  chan- 
nels, and  runs  with  a  velocity,  varying  at  different  stages  of  the  tide, 
from  3  to  10  miles  an  hour,  over  or  around  Hallet's  Point,  Negro  Point, 
Ways  Reef,  Shell  Drake,  Pot  Rock,  Frying  Pan,  Heel  Tap,  Holmes' 
Rock,  Hog's  Back,  Flood  Rock,  Hen  and  Chickens,  Gridiron,  The  Negro 
Heads,  Mill  Rocks,  Rhinelander's  Reef,  and  Bread  and  Cheese. 

On  account  of  the  violence  and  irregularities  of  the  currents  and  the 
crowded  condition  of  this  passage,  wrecks  at  Hell  Gate  have  been  nu- 
merous for  many  year^,  though  they  have  greatly  decreased  in  number 
since  the  improvement  of  the  channel  was  begun  in  1867.  At  that  time 
some  of  these  rocks  projected  above  the  water  level,  while  the  least 
depths  over  the  others  at  mean  low  water  varied  from  nothing  to  20 
'feet.  The  plan  adopted  was  to  out  away  the  rocks  and  reefs  that  lay 
directly  in  the  channel  to  a  depth  of  26  feet  at  moan  low  water,  and  to 
build  sea- walls  or  dikes  on  some  of  the  others  which  lay  near  the  edges 
of  the  channel,  in  order  to  guide  the  currents  and  prevent  them  from 
rushing  over  the  rocks  and  carrying  them  upon  the  vessels  which  might 
come  within  their  reach.  Such  a  wall  has  been  built  by  the  United 
States  between  Great  and  Little  Mill  rocks,  and  the  city  authorities 
have  built  a  similar  protection  wall  on  the  reef  known  as  Bread  and 
Cheese,  at  the  head  of  Blackwell's  Island. 

The  project  of  improvement,  at  an  estimated  cost  of  $5,139,120,  pro- 
vided for  the  removal  at  Hell  Gate  to  a  depth  of  26  feet  at  mean  low 
water  of  the  reef  at  Hallet's  Point,  Ways  Reef,  Shell  Drake,  Pot  Rock, 
Frying  Pan,  Heel  Tap,  Negro  Point,  and  Flood  Rock,  including  the 
Gridiron,  Hen  and  Chickens,  and  Negro  Heads,  and  the  construction  of 
sea-walls  on  Mill  Rocks,  Hog's  Back,  and  Holmes'  Rock;  and  in  other 
parts  of  the  Ea«t  River  for  the  removal  of  Diamond  Reef  and  North 
Brothers  Island  Reef  to  a  depth  of  26  feet,  Coenties  Reef  to  a  depth  of 
25^  feet,  and  the  small  rocks  known  as  Scaly  Rock,  Blackwell's  Rock, 
Pilgrim  Rock,  and  the  rock  off  Woolsey's  Bath  House.  This  project 
was  modified  in  1889  to  include  reef  off  Diamond  Reef,  Reef  off"  Thirty- 
third  Street,  and  Charlotte  Rock,  northwest  of  entrance  to  Newton 
Creek,  work  to  be  done  by  hired  labor  with  drill  scow. 

At  the  close  of  the  last  fiscal  year  the  following  parts  of  this  project 
had  been  executed :  Hallet's  Point,  covering  3  acres,  Ways  Reef,  Shell 
Drake,  Diamond  Reef,  North  Brothers  Reef,  Coenties  Reef,  Scaly  Rock, 
and  Pilgrim  Rock  had  been  removed  to  the  depth  contemplated  in  the 
projrct^  Heel  Tap  had  been  broken  to  26  feet  and  dredged  to  20.5  feet, 
and  the  least  depths  on  Frying  Pan  and  Pot  Rock  were  18  feet  and  22.8 
IJeet,  at  mean  low  water,  respectively;  Flood  Rock  and  connecting  ^ 
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covering  9  acres,  had  been  broken  to  30  feet,  and  about  one-fonrtbot 
the  debris  had  been  removed,  the  Negro  Heads  and  Hen  and  Chickens 
having  been  reduced  to  18  feet,  mean  low  water,  and  a  new  18-foot 
channel,  380  feet  wide,  opened  across  the  reef.  The  total  cost  of  lhi« 
work  was  $3,633,893,  up  to  June  30,  1888,  not  including  ontstanding 
liabilities. 

These  results  have  been  of  the  greatest  value  to  navigation.  Tbe 
machinery  and  other  plant  stored  at  Astoria,  as  well  as  the  drill  8<»v 
and  other  vessels  moored  at  Mill  Kock,  have  been  kept  in  order  daring 
the  year. 

The  expense  of  taking  care  of  this  property  is  considerable;  it  deteri- 
orates to  some  extent  with  age,  and  much  of  it  will  be  oat  of  date  if 
kept  much  longer.  On  the  other  hand,  if  sold  at  auction  it  would  bring 
very  little  in  proportion  to  what  it  would  cost  to  replace  it.  It  is  ap- 
parent that  a  considerable  saving  to  the  United  States  would  resolt 
from  making  the  appropriations  for  this  work  large  enough  to  admit  of 
putting  all  this  machinery  at  work  before  it  ceases  to  be  serviceable, 
without  interrupting  the  work  on  Flood  Bock,  the  removal  of  which  is 
an  immediate  necessity. 

Hell  Gate  is  the  worst  obstruction  found  in  the  East  River;  but  there 
are  many  other  rocks  and  reefs  in  other  parts  of  this  crowded  water 
way,  which  are  constant  sources  of  danger  to  passing  vessels,  which 
have  often  been  complained  of,  and  which  ought  to  be  removed.  There 
is  a  long  line  of  reefs  and  isolated  rocks  in  midstream,  extending  a 
mile  and  a  half  downward  from  the  foot  of  BlackwelPs  Island,  which 
have  always  been  troublesome  to  vessels  beating  up  against  the  wind, 
or  crossing  from  one  channel  to  the  other,  as  the  winds  and  tides  oflefl 
compel  them  to  do,  and  which,  with  the  continually  increasing  size  of 
vessels,  and  the  increasing  commerce  of  the  river,  are  becoming  still 
more  dangerous.  The  worst  of  these  ought  to  be  removed  now.  Tbe 
work  of  removing,  by  contract,  the  stone  from  Flood  Kock,  broken  by 
the  great  blast  of  October  16, 1885,  was  susi^ended  April  15.  i88vS,  when 
the  contract  with  the  Atlantic  Dredging  Company  expired  by  liinil*^ 
tion.  This  was  the  last  of  two  contracts  with  that  company,  and  the 
total  amount  of  stone  removed  by  them  was  83,085  tons. 

The  river  and  harbor  act  of  August  11,  1888,  provides  for  a  snrvey 
of  the  East  Kiver  from  Broome  Street  to  Twenty  third  Street.  Thw 
will  be  made  during  the  coming  season,  and  a  report  will  be  subniitletl 
as  soon  as  practicable. 

The  act  of  August  11,  1888,  appropriated  $250,000  for  removing 
obstructions  in  East  River  and  Hell  Gate,  and  a  project  for  the  ejpcod- 
iture  of  this  amount  was  submitted  October  16,  1888,  and  appro^*^^ 
by  the  Chief  of  Engineers,  October  29,  1888.  Proposals  wcrt^  invited 
by  public  advertisement  and  opened  November  21,  1888,  for  removiug 
broken  rock  from  Flood  Rock.  But  one  bid,  $3.50  per  ton,  was  rcceivetl, 
and  being  considered  too  high,  was  rejected,  with  the  approval  of  "tbe 
Chief  of  Engineers,  November  20, 1888.  Negotiations  were  then  begon 
with  a  view  of  obtaining  a  suitable  ofrer  to  continue  the  work  by  co"' 
tract,  but  did  not  result  in  any  satisfactory  bid  being  received.  It  watJ 
then  recommended  that  the  work  be  re-advertised,  and  with  tjjcap 
proval  of  the  Chief  of  Engineers,  advertisements  were  issued  cHlli"/r 
for  proposals  to  be  opened,  February  14,  1889.  The  lowest  bid,  $--2o 
per  ton,  received  in  answer  to  the  second  advertisement,  was  stiH 
considered  too  high,  and  was  therefore  rejected.  Negotiations  were 
then  begun  with  the  Atlantic  Dredging  Company,  which  was  the  ouly 
Dredging  Company  that  had  dredges  sufiBciently  larg«  to  do  the  work 
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economically,  "^nth  a  view  of  iDdacing  them  to  redace  their  price  per 
toti  for  removidg  the  stone,  or  to  hire  their  plant  to  the  United  Statea 
on  reasonable  terms,  bat  no  favorable  arrangement  could  be  made  with 
them. 

These  failures  to  secure  a  reasonable  bid  for  doing  the  work  by 
contract  left  but  one  alternative,  viz,  to  buy  the  necessary  machinery, 
and  do  the  work  by  days'  labor.  As  the  construction  of  new  plant 
would  require  about  one  year,  and  would  delay  the  work  on  Flood 
Rock,  it  was  deemed  expedient  to  purchase  the  plant  of  the  Atlantic 
Dredging  Company,  if  it  could  be  obtained  at  an  acceptable  price. 
After  an  examination  of  the  plant  had  been  made  in  order  to  permit  a 
correct  judgment  to  be  formed  of  its  present  condition,  the  offer  of  the 
Atlantic  Dredging  Company  to  sell  the  plant,  consisting  of  two  dredges, 
one  tug,  two  scows,  and  one  water  boat,  for  $65,500,  delivered  in  good 
order  on  the  work,  was  accepted  by  authority  of  the  Chief  of  Engi- 
neers, June  7,  1889,  and  the  plant  was  delivered  at  Flood  Bock  and 
accepted  June  24,  1889.  It  began  work  June  25, 1889,  and  up  to  the 
close  of  the'  fiscal  year,  it  is  estimated  that  it  has  raised  and  dumjied 
1,410  tons  of  broken  stone. 

A  project  for  the  expenditure  of  $259,000  available  for  this  work  was 
submitted  June  11, 1889,  and  approved  by  the  Chief  of  Engineers  June 
13, 1889.  This  project  provides  for  working  the  two  dredges  on  Flood 
Bock,  Hell  Gaie,  for  a  period  of  two  continuous  years,  and  for  the  re- 
moval by  the  United  States  steam-drill  scow  of  the  reef  oft*  Diamond 
Beef,  the  reef  off  Thirty-third  street,  and  Charlotte  Rock.  A  survey 
was  made  in  June  of  the  reef  oft*  Diamond  Beef,  between  the  Battery 
and  Brooklyn,  and  when  the  steam-drill  scow  can  be  put  in  working 
order,  this  reef  will  be  attacked ;  not  later  than  July  10,  it  is  expected. 

The  amount  of  broken  rock  to  be  removed  from  Flood  Rock,  at  the 
date  of  the  last  survey,  August,  1888,  to  give  a  channel  26  feet  deep, 
mean  low  water,  over  the  entire  reef  is  216,024  tons.  The  amount 
which  has  been  removed  by  contract  is  83,097  tons,  and  by  hired  labor 
with  the  drill  scow,  558  tons. 

It  is  believed  that  the  two  dredges  now  at  work  will  remove  not  less 
than  60,000  tons  per  year,  and  they  will  therefore  require  about  four 
years  to  complete  the  removal  of  Flood  Rock  and  connecting  reefs. 

The  suit  begun  by  private  parties  to  dispossess  the  United  States  of 
its  occupancy  of  the  dike  built  by  it  between  Great  and  Little  Mill  rocks 
was  decided  by  the  courts  in  May  in  favor  of  the  United  States,  but 
appeal  has  been  taken  by  the  complainant  to  a  higher  court.  It  is 
highly  important  that  the  United  States  retain  possession  of  the  dike, 
as  the  ground  is, very  much  needed  for  wharfage  and  for  repair  shops 
for  the  steam  drill  scow  and  the  dredges.  If  the  United  States  retains 
possession  of  this  dike,  the  machinery  and  other  plant  now  stored  at 
Astoria  can  be  taken  there,  -and  the  property  in  store  will  then  be  re- 
lieved of  some  of  the  charges  for  rent  and  watching. 

The  amount  that  can  be  profitably  expended  in  the  removal  of  ob- 
structions in  East  River  and  Hell  Gate  in  the  fiscal  year  ending  June 
30, 1891,  is  $41)0,000,  to  be  applied  to  the  removal  of  Flood  Rock,  and  to 
continuing  the  operations  of  the  stenmdrill  scow  on  the  other  obstruc- 
tions in  the  East  River  and  Hell  Gate,  the  most  prominent  of  which  are 
Ileel  Tap,  Frying  Pan,  and  Pot  Rock  \vithin  the  district  of  Hell  Gate; 
reef  in  mid-channel,  off  sunken  meadow;  the  small  reef  off  Hunter's 
Point  at  the  southern  entrance  to  the  eastern  channel  arouud  Black- 
well's  Island,  and  the  principal  projections  of  the  long  sl^oal  which  forms 
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the  western  shore  of  the  East  liiver  from  Grand  street  toThirty-foarth 
street. 

The  work  is  in  the  collection  district  of  New  York.  The  nearest  port  of  entrj  l« 
Kew  York  City.    The  nearest  li^ht-house  is  Blackwt^ll's  Island  Light. 

A  full  statement  of  the  coroiuerce  making  use  of  Hell  Gate  w ill  be  found  in  tlte 
Annual  Report  of  the  Chief  of  Engineers  for  1887,  Part  I,  page  689. 

AMOUNTS  APPROPRIATED. 

By  acts  of  Congress  approved — 

July  25,  1868 $85,000.00 

April  10,  1869 178,300.l» 

July  11,1870 25O,«O.00 

March  3,1^^71 250,000.09 

June  10.  18:2 5hS>,00O.CO 

March  :i,  1873 225,000.00 

June  23, 1874 2;^^000.t0 

March  3.  1875 2:.0,000,UO 

August  14,  lfr76 2fH),tOO.O0 

June  18,1878 350.00a<K> 

March  3,1879 250,OOaOO 

June  14, 1880 200,000.00 

March  3. 1881 200,000.00 

May4,  I88i 50,000.00 

By  act  of  Congress  passed  August  2,  1882 200,000.00 

By  act  of  Coui^ress  approved — 

Julys,  1884 .-^60,000.00 

August  5, 1886 112.500.00 

By  act  passed  August  11,1888 250.000  00 

ReceivcMl  from  other  sources 3,719.® 


Deduct  amount  reverted  to  United  States  Treasury  . ...    $3, 158.55 

Deduct  amount  allotted  to  Harlem  River 11,000.00 


3.914,519.62 


14, 158. 55 


3, 900, 361. 07 
Amount  expended  to  June  30, 1889  (inclusive  of  outstanding  liabilities) .  3, 709, 457. 64 

Money  statement, 

July  1,1888,  amount  available '. $16,085.16 

Amount  appropriated  by  act  of  August  11,1888 250,000.00 


Jnly  1, 1889,  amount  expended  during  fiscal  year,  exclasive  of 

liabilities  outstanding  July  1,1888 $7,943.81 

July  1,1889,  outeUnding  liabilities 67,237.92 


266, 085. 16 


75.181.73 


July  1,  1889,  balance  available 190.90.1. 4:« 


'Amount  (estimated)  required  for  completion  of  existing  project 1,238,840.6/ 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1891 40r,UOO.OO 

Submitted  in  compliance  with  requirements  of  Bections2  of  river  and 

harbor  acts  of  IcsOb  and  1867. 
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E.  6. 
IMPROVEMENT  OP  NEWTOWN  CREEK,  NEW  YORK. 

Newtown  Greek  is  a  sluggish  stream  abont  4  miles  long,  rannitig 
througli  the  eastern  part  of  Brookl.vu,  aud  emptying  into  the  East 
River  opposite  Thirty-fourth  street,  New  York. 

In  1857  it  had  a  depth  of  about  17  feet,  which  had  decreased  in  1880 
to  about  12^  feet  at  low  water  from  its  mouth  up  to  the  Vernon  Avenue 
Bridge,  a  distance  of  1,100  feet,  its  width  for  this  distance  being  about  * 
240  feet;  thence  it  gradually  decreased  in  width  and  depth  until  at  the 
head  of  navigation,  where  the  Metropolitan  avenue  crosses  it,  there  was 
a  low- water  depth  of  about  4  feet,  and  a  width  of  about  100  feet. 

A  survey  of  this  creek  with  a  view  to  its  improvement  was  made  in 
1879,  by  the  engineer  officers  then  in  charge,  to  comply  with  the  act  of 
March  3, 1879,  and  a  report  submitted  January  31,  1880.  The  project 
provided  for  dredging  a  channel  from  the  mouth  of  the  creek  to  Vernon 
Avenue  Bridge,  200  feet  wide,  and  from  21  to  22  feet  deep  at  low  water, 
requiring  the  removal  of  145,000  cubic  yards  of  material,  chiefly  mud, 
the  cost  of  which  was  estimated  at  $30,250. 

Work  under  this  project  was  begun  in  1880,  but  by  reason  of  in- 
creased cost  of  dredging  the  estimated  cost  was  increased  to  $44,050. 

Under  the  act  of  Congress  passed  August  2,  1882,  another  survey 
was  made,  and  a  report  submitted  December  26,  1883  (Annual  Report 
Chief  of  Engineers,  1884,  page  765). 

The  new  project  provided  for  carrying  the  improvement  from  the  Ver. 
non  Avenue  Bridge  up  to  the  head  of  navigation  in  both  branches  of 
the  creek.    The  estimated  cost  of  executing  this  project  was  as  follows 

To  excavate  a  channel  18  feet  deep  and  175  feet  wide,  from  Vernon  Avenne 

Bridge  to  the  Central  Oil  Works,  143,500  cabic  yards  excavation,  at  30  cents.  $43, 050 

Thence  15  feet  deep,  aud  from  P25  to  150  feet  wide,  to  Queens  County  Oil 

Works,  101,600  cubic  yards  of  excavation,  at  35  cents  per  cubic  yard 35,560 

Thence  12  feet  deep,  and  125  to  150  feet  wide,  to  Nichols'  Chemical  Works, 
52,600  onbic  yards  excavation,  at  40  cents  per  cubic  yard 21, 040 

Tbence  10  feet  deep,  and  from  100  to  125  feet  wide,  to  the  bead  of  navigation 
on  both  branches,  231,t>00  cubic  yards  excavation,  at  40  cents  per  cubic 
yard 92,640 

Contingencies 19,229 

To  which  must  be  added  the  revised  estimate  for  work  below  Vernon  Avenne 
Bridge,  before  given 44,050 

Total  estimated  cost  of  improving  Newtown  Creek 255,569 

Up  to  June  30, 1886,  $45,000  of  this  amount  had  been  appropriated, 
and  with  it  the  channel  below  Vernon  Avenue  Bridge  had  been  given 
a  depth  of  18  feet,  with  a  width  varying  from  76  feet  at  the  brid«:e  to 
160  feet  at  the  month  of  the  creek ;  and  channels  10  feet  deep  and  from 
6(1  to  200  feet  in  width  had  been  dredged  from  Covert's  Dock  up  to  the 
bridge  at  Metropolitan  avenue  and  Grand  street  on  the  west  branch, 
and  to  Grand  Street  Bridge  on  the  east  branch,  the  distance  being  about 
3,000  and  1,000  feet,  respectively. 

The  act  of  Congr**ss  approved  August  6,  1886,  appropriated  $37,500 
for  the  improvement,  but  directed  that  $9,375  should  be  expended  on 
the  west  branch  between  Maspeth  avenue  (Covert's  Dock)  and  what  is 
called  the  Dual  Bridge,  at  Grand  street  and  Metropolitan  avenue: 
$9,375  on  the  main  branch  between  Bas^^erly  Giand  Street  Bridge  and 
Metropolitan  avenue,  and  the  balance  on  the  lower  end,  from  Maspeth 
avenue  to  the  mouth. 
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Work  nnder  this  act  was  completed  by  contract  September  12, 1887. 
Seventy  thoasaud  cubic  yards  of  mat'Crial  were  excavated  between  E^ist 
Eiver  and  Vernon  Avenue  Bridge,  resulting  iii  a  channel  18  feet  deep, 
mean  low  water,  with  a  width  varying  from  200  feet  at  the  endrance  to 
140  feet  at  the  bridge.  Twenty-live  thousand  one  hnndred  and  seventy- 
five  cubic  yards  were  removed  from  the  easterly  branch  between 
Grand  street  and  Metropolitan  Avenue  Bridge,  giving  a  channel  100  to 
126  feet  wide  and  8 J  to  10  feet  deep,  mean  low  water;  and  25,071  cnbic 
jpards  were  removed  from  the  westerly  branch  between  Maspeth  Avenue 
and  Dual  Bridge,  giving  a  channel  of  the  same  width  and  depth  as  on 
the  eastern  branch. 

From  the  foregoing  statements  it  will  be  observed  that  the  amonnt 
appropriated  up  to  and  inclusive  of  act  of  August  5, 1886,  was  $82,500,  of 
which  amount  the  sum  of  $50,750  has  been  applied  from  Veniuu  Avenoe 
Bridge  to  the  East  River,  and  $31,750  from  Covert's  Dock,  upstream,  to 
the  head  of  navigation  on  both  branches.    These  appropriations  were 
made  in  small  amounts  and  at  wide  intervals,  and  tbe-work  done  by 
them  gave  only  temporary  relief.     The  reach  of  the  creek   between 
Vernon  Avenue  Bridge  and  Covert's  Dock  has  never  been  improve<l,  for 
the  reason  that  up  to  1886  this  part  of  the  river  had  not  been  readied 
in  the  execution  of  previous  projects,  which  provided  for  the  work  to 
begin  at  the  entrance  and  to  advance  progressively  up  stream,  and  be 
cause  the  act  of  August  5, 1886,  was  so  worded  that  part  of  the  money 
was  required  to  be  expended  upon  the  upper  river,  along  the  two 
branches.    It  would  have  been  better  had  the  appropriation  of  188<5 
been  made  in  such  a  way  that  the  impixivement  above  Vernon  Avenue 
Bridge  could  have  been  executed  as  an  extension  of  the  improvement 
below  it.    Then  as  the  improvement  advanced  upstream  the  wharves 
along  the  banks  would  have  been  benefited  progressively  and  in  pro- 
poition  to  their  importance.    The  act  of  August  11,  1888,  appropriated 
$25,000  for  continuing  the  improvement,  a  portion  of  which,  in  the  dis- 
cretion of  the  Secretary  of  War,  might  oe  applied  in  the  improvement; 
of  the  West  Branch.    Preliminary  to  the  preparation  of  a  project  for 
the  expenditure  of  this  money,  a  new  survey  of  the  creek  from  tiie 
mouth  to  the  head  of  navigation  was  made  in  January.    A  study  of 
the  resulting  chart  showed  that  the  channel  below  Vernon  Avenue 
Bridge,  which  had  been  improved  in  1887,  had  deteriorated  throughout 
in  both  width  and  depth.    In  the  first  1,600  feet  below  the  bridge  the 
width  had  been  reduced  to  100  feet,  and  on  the  bar  at  the  entrance  the 
navigable  depth  was  only  16  feet  mean  low  water  in  a  channel  not  ex- 
ceeding 75  feet  wide. 

Between  Vernon  Avenue  Bridge  and  Maspeth  Avenue  Bridge  the 
depths  had  slightly  increased,  but  above  Maspeth  Avenue  the  depth* 
had  shoaled  about  3^  feet  in  both  branches. 

The  amounts  of  material  required  to  be  excavated  to  complete  tbe 
original  project  of  1879  and  the  extended  project  of  1883,  comptited 
from  the  survey  of  January,  1889,  are  as  follows: 

Cobioy«^ 

For  a  channel  200  feet  wide  and  21  feet  deep,  mean  low  water,  from  en-  . 

trance  to  Vernon  Avenue  Bridge 1^'  ,2 

Thence  175  feet  and  18  feet  deep  to  the  Central  Oil  Works 137,4l» 

Thence  150  feet  wide  and  15  feet  deep  to  Queeua  County  Oil  Works 97,  w* 

Thence  125  to  150  feet  wide  and  12  feet  deep,  to  the  Nichols  Chemical 

Works 61.  l» 

Thence  100  to  125  feet  wide  and  10  feet  deep,  to  Metropolitan  Avenue 

bridges,  on  both  branches 170, 7w 

Total 668,ftJl 

This  excavation,  at  30  cents  per  cubic  yai;fl,  would  cost  $170,566.30. 
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These  qnantities  include  an  allowance  of  one-half  foot  for  over-depth, 
and  33^  per  cent,  increase  in  bulk  for  scow  measurement. 

In  preparing  a  project  for  the  improvement  it  was  kept  in  mind  that 
the  draught  of  vessels  going  above  Vernon  Avenue  Bridge,  where  the 
mosf.  important  wharves  are  located,  was  limited  by  the  then  available 
depth  of  water,  and  many  of  the  vessels  had  to  be  lightened  at  the  bar 
to  facilitate  entrance  at  high  tide,  while  those  going  out  had  to  com- 
plete their  cargoes  after  they  reached  East  River.  It  was  therefore 
thought  best  to  make  the  depth  below  Vernon  Avenue  Bridge  21  feet 
and  above  that  bridge  18  feet,  mean  low  water. 

By  authority  of  the  Secretary  of  War,  contained  in  second  indorse- 
ment, dated  February  11, 1889,  upon  a  letter  from  this  office  dated  Feb- 
ruary 5,  1889,  an  open-market  agreement  was  made  with  Mr.  James  A. 
Simmons,  of  New  York,  for  the  expenditure  of  the  appropriation  of 
♦25,000,  act  of  August  11,  1888,  towards  the  removal  of  120,000  cubic 
yards  of  material  from  the  creek  at  the  rate  of  18J  cents  per  cubic  yard, 
measured  in  scows.    The  excavation  was  directed  to  be  made  as  follows : 

Cubic  yards. 

For  opening  a  channel  100  feet  wide  and  21  feet  deep  from  Vernon  Ayenne 
Bridge  to  East  River 50,000 

For  opening  a  clianiiel  75  feet  wide  and  18  feet  deep  from  Vernon  Avenne 
Bridgeto  Central  Oil  Works 50,000 

Remoying  middle  ground  opposite  Qneens  County  Oil  Works  to  a  depth 
of  10  feet 10,000 

This  method  of  expending  the  money  was  the  most  economical  and 
advantageous  to  the  Government  for  the  reason  that  all  the  bids  re- 
ceived and  opened  in  this  office  November  21, 1888,  in  answer  to  pdblic 
advertisement  issued  according  to  law  for  improvements  provided  by 
the  act  of  August  11, 1888,  and  located  in  and  about  New  York  Harbor, 
varied  in  price  from  23J  cents  per  cubic  yard,  the  minimum,  to  39  cents 
per  cubic  yard,  the  maximum.  These  bids  were  considered  excessive 
and  were  all  rejected,  and  when  Mr.  J.  A.  Simmons  made  to  this  office 
a  written  proposal,  dated  January  21, 1889,  to  do  the  dredging  required 
to  be  done  at  Newton  Creek,  in  connection  with  that  required  at  other 
adjacent  points,  for  the  sum  of  18J  cents  per  cubic  yard,  his  bid,  on  my 
recommendation,  was  accepted  by  the  War  Department. 

Work  was  begun  under  the  agreement  April  25,  and  up  to  the  close 
of  the  fiscal  year  7,738  cubic  yards  have  been  removed  fh)m  the  creek, 
resulting  in  a  channel  20  feet  wide  and  21  feet  deep,-  mean  low  water, 
beginning  at  the  bar  and  running  eastward  towards  Yernon  Avenue 
Bridge. 

The  bed  of  the  creek  in  the  area  worked  over  was  variable  below  the 
plane  of  18  feet  mean  low  water ;  near  the  bar  it  was  composed  of  sand, 
or  sand  and  clay  mixed,  but  as  the  bridge  was  approached  it  grew 
liarder  like  hardpan,  and  had  large  bowlders  embedded  in  it.  The 
range  of  the  tides  in  the  creek  is  about  4^  feet,  but  the  bed  of  the 
creek  has  no  natural  slope.  The  creek  is  the  receptacle  for  all  the 
refuse  from  the  sewers,  factories,  and  slaughter-houses  of  the  east  of 
Brooklyn ;  constant  deposits  are  therefore  forming  in  it,  especially  at 
the  upper  end,  from  these  causes  and  from  the  caving  in  of  the  unpro- 
tected banks,  which  consist  of  marsh  mud.  To  remedy  this  difficulty, 
annual  dredging  will  be  needed  until  the  banks  are  protected  by  bulk- 
heads throughout  their  whole  length.  The  commerce  of  the  creek  is 
so  large  that  this  improvement  should  be  pushed  at  least  3  miles  up 
from  the  mouth  as  soon  as  possible,  so  that  vessels  drawing  20  to  23  feet 
may  pass  in  and  out  of  thecreek  with  full  cargoes  at  or  near  low  water. 
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The  total  annual  tonnage  accommodated  by  the  creek  is  estimated 
at  TljOOOyOOO  tons,  and  embraces  almost  every  article  of  commerce  which 
finds  a  market  at  the  port  of  New  York.  Tlie  money  value  of  the  com- 
merce has  been  estimated  to  e^Lceed  $50,000,000. 

An  appropriation  of  $100,000  is  recommended  for  contlnaing  the  im- 
provement, and  if  appropriated  will  be  applied  in  exteudiug'  the  im- 
proved channel  by  dredgihg  from  Central  Oil  Works  towards  the 
head  of  navigation  and  in  widening  the  channel  now  ander  contract 

This  work  is  in  the  collection  district  of  New  York^  nearest  port  of  entrj,  New 
York  City;  nearest  light-house,  Blackweirs  Island  Light;  nearest  port.  Fort  Colom- 
hus. 

Amounts  appropriated. 


I 


Date. 


Jane  H,  1880... 
August  2.  1882. 
Julys,  1884  ... 
Aafcni»t  5,  1886. 
▲uguat  11,  1888 


Application. 


Amonai. 


Dredf(lDg  below  Vernon  Avenue  Bridge . ... 
Dredging  below  Vernon  Avenue  Bridue.... 
Pan  applied  above  Vernon  Avenue  Bridge. 
Below  and  above  Veroon  Avenue  Bridge... 
Newtown  Creek  and  Bay , 


Total 


15,  •« 
37,5c« 


107. 


Money  statement 

Jnly  1, 1888,  ainoimt  available $1,549.8:^ 

Amount  appropriated  hy  act  of  Aagast  11,  1888 iiS^^OOiK UU 

a6,542.83 
July  1,  1889,  amount  expended  dnrinpf  fiscal  year,  exolasiye 

of  liabilities  outstaudinK  July  I,  1888 '. $2,046.65 

July  1,  18*i9,  outstanding  liabilities 911. 15 

July  1,  188^,  amouut  covered  by  existing  contracts 520, 768. 47 

23,72ae7 

July  1,  1889,  balance  available 1 2,816.56 

{Amount  (estimated)  required  for  completion  of  existing  project 148, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  end ingJune  30, 189 1  100,0<)0.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acU  of  1866  and  1867. 


E  7. 
IMPROVEMENT  OF  BUTTERMILK  CHANNEL,  NEW  YORK. 

Buttermilk  Ohannel  is  the  name  given  to  tho  channel  which  sepa- 
rates Governor's  Island,  at  the  mouth  of  the  East  River,  New  York 
Harbor,  from  the  city  of  Brooklyn,  which  lies  east  of  it. 

The  channel  on  the  northwest  side  of  Governor's  Island  which  sepa- 
rates it  from  the  lower  end  of  the  city  of  New  York  is  the  wider  and 
the  deeper  of  the  two,  and  is  the  channel  most  used  by  vessels  passing 
between  the  Bast  River  and  the  other  parts  of  New  York  Harbor. 

Buttermilk  Channel  is  obstructed  by  three  shoals : 

1.  A  shoal  lying  above  and  northeast  of  Governor's  Island,  projecting; 
into  Buttermilk  Channel,  and  extending  over  to  the  main  channel  ou 
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the  other  side,  which  originally  had  a  ieast  depth  over  it  of  9^  feet  at 
meau  low  water. 

2.  A  shoal,  putting  oat  from  Red  Hook  Point,  on  the  Brooklyn  side, 
and  extending  up  to  the  eastern  side  of  the  channel  to  the  entrance  of 
the  Atlantic  Basin^  with  a  least  depth  on  it  ef  about  5  feet  at  mean  low 
water. 

3.  A  shoal  pntting  ont  from  the  southern  side  of  Governor's  Island 
and  extending  towards  the  Bed  Hook  Point  shoal,  which  is  partly  dry 
at  mean  low  water. 

A  narrow  and  crooked  channel  about  30  feet  deep  lies  between  the 
two  latter  shoals. 

Between  the  first-mentioned  shoal  and  Governor's  Island  is  a  narrow 
channel  with  30  feet  of  water  in  it,  and  between  this  shoal  and  the 
Brooklyn  shore  there  is  a  channel  of  the  same  depth,  also  originally 
narrow,  but  widened  now  to  about  9(10  feet. 

The  line  of  docks  and  wharves  from  the  Brooklyn  Bridge  down  to 
the  month  of  the  Atlantic  Basin  on  the  Brooklyn  side  is  one  of  the 
most  imi)ortant  in  the  New  York  Harbor,  and  this  part  of  the  river, 
extending  from  the  Brooklyn  Bridge  to  Governor's  Island,  is  regarded 
by  pilots  and  masters  of  vessels  as  one  of  the  most  difficult  places  in 
New  York  waters  to  carry  a  vessel  through  safely,  on  account  of  this 
shoal,  the  rapid  current,  and  the  enormous  traffic  passing,  and  not  only 
up  and  down,  but  across  the  stream. 

Tow8»  tugs,  small  steamers,  and  small  craft  generally  in  passing  up 
and  down  this  part  of  the  East  Rivrr  keep  to  the  New  York  side,  forc- 
ing the  larger  class  of  Sound  steamers,  ocean  steamers,  and  sea-going 
ships  in  tow  of  tugs  to  keep  over  towards  the  shoal  at  the  upper  point 
of  Governor's  Island,  and  if,  as  is  often  the  case,  these  vessels  are 
obli<red  to  stop  in  order  to  avoid  collision  with  ferry-boats,  sloops,  and 
canal-boat  tows,  they  are  liable  to  drift  upon  this  shoal. 

Upon  a  statement  of  these  difficulties,  made  by  shipping  merchants 
and  others  whose  business  lay  along  the  Brooklyn  wharves  between 
Wall  Street  Ferry  and  the  Atlantic  Basin,  a  survey  of  this  shoal  was 
ordered  in  1872,  and  a  project  for  its  improvement  was  adopted  in 
1880. 

This  provided  for  the  removal,  to  a  depth  of  26  feet,  at  mean  low 
water,  of  such  parts  of  this  shoal  as  lay  within  850  feet  of  the  line  of 
the  Brooklyn  wharves. 

The  estimated  cost  of  this  improvement  was  $210,000.  Up  to  June 
30, 1886,  $180,000  were  approprijited  for  improvements,  by  the  expen- 
diture of  which  466,276  cubic  yards  of  material  were  removed,  deepen- 
ing the  water  in  the  channel  between  the  shoals  and  Brooklyn  to 
22-24  feet  mean  low  water  over  a  width  of  850  feet.  The  part  removed 
included  the  original  crest  of  the  shoal,  leaving  no  part  of  it  on  which 
there  was  less  than  17  feet,  mean  low  water.  In  the  annual  report  for 
1885  it  was  recommended  that  the  channel  on  the  east  side  be  widened 
from  850  feet  to  1,150  feet,  unless  it  should  be  decided  to  remove  the 
whole  shoal  to  a  depth  of  26  feet  mean  low  water,  for  which  the  esti- 
mate of  $170,000  was  given. 

The  act  of  August  5, 1886,  appropriating  $56,250,  practically  approved 
the  project  for  removing  the  whole  shoal,  since  this  appropriation  was 
larger  than  the  amount  recommended  tor  widening  the  channel  only. 

The  improvement  by  dredging  was  continued  under  contract  in  1887, 
and  the  depth  of  water  over  the  shoal  was  increased  to  22  feet  mean  low 
water,  except  in  a  few  isolated  spots  wheru  the  depth  varied  from  17  to 
19  feet. 
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The  annual  report  for -1888,  page  612,  says  that,  according  to  the  sur- 
vey of  1884,  165,000  cubic  yards  of  material  were  required  to  be  re- 
moved from  the  shoal  to  give  the  desired  depth  of  26  feet  mean  low 
water  and  that  the  estimated  cost  for  completing  the  improvement  was 
♦95,000. 

The  act  of  August  11, 1888,  appropriated  $100,000  for  continuing  tbe 
improvement.  A  detailed  survey  of  the  shoal  was  made  in  July  and 
August,  1888,  and  it  was  estimated  by  the  officer  in  charge  that  the  en- 
tire removal  of  the  shoal,  including  the  deposits,  natural  and  artificial, 
which  had  been  made  since  the  work  began,  would  require  the  dredg 
ing  of  about  425,000  cubic  yards.  Sealed  proposals  were  invited  by 
public  advertisement  for  this  work  October  30, 1888,  and  publicly  opened 
November  21,  1888,  at  the  time  stated  in  the  advertisement.  The  low- 
est bidders  were  the  Atlas  and  Hercules  Dredging  Company  of  Xew 
York,  the  price  bid  being  15  cents  per  cubic  yard,  but  as  this  bid  was 
made  with  the  impracticable  proviso  that  a  dumping-ground  for  the 
materiiil  raised  should  be  found  within  one  mile  of  the  site  of  tbe  work, 
it  was  rejected.  The  other  bids,  which  ranged  from  27i  cents  per  cobic 
yard,  the  niinimnra,  to  34  cents  per  cubic  yard,  the  maximum,  were  re 
garded  as  excessive,  and  were  likewise  rejected. 

On  January  21,  1889,  Mr.  James  A.  Simmons,  of  New  York,  made  a 
written  proposition  to  do  the  dredging  for  18J  cents  per  cubic  yard. 
This  was  considered  a  reasonable  bid,  and  was  accepted  by  authoritj 
of  the  Secretary  of  War  February  11,  1889,  and  a  format  written  con- 
tract wa«  accordingly  entered  into  with  him  February  27,  1889,  for  the 
removal  of  oOO^OOO  cubic  yards  of  material  at  the  price  of  18^  cents  per 
cubic  yard,  stated  in  his  proposal.  It  was  understood  at  the  time  the 
bid  was  oli'ered  that  the  contractor  would  have  to  build  a  plant  es]^ 
cially  for  the  work,  as  he  had  stated  that  he  neither  owned  nor  couW 
procure  in  the  market  a  machine  of  the  character  he  wished  to  use* 

The  date  of  coinnieucement  of  the  work  was  therefore  lixe<l  for  June  1- 
The  contractor  made  a  contra<5t  immediately  with  a  reputable  firm  (or 
the  construction  of  a  large  machine,  deliverable  on  or  before  June  1. 

The  machine  was  not  delivered  upon  the  work  at  the  date  given,  but 
it  is  so  nearly  finished  that  I  have  reason  to  think  that  it  will  be  ready 
to  go  upon  the  work  early  in  July. 

A  reef  or  shoal  in  this  part  of  the  river,  lying  only  about  350  feet 
north  of  Diamond  Keef,  which  was  removed  in  1879-80,  is  an  obstroo- 
tiou  to  navigation,  since  there  is  a  depth  of  about  20  feet  only  on  it  at 
mean  low  water. 

The  commerce  of  this  part  of  New  York  Harbor  is  very  large,  con- 
sisting of  all  the  East  Indian,  West  Indian,  South  American,  and  most 
of  the  continental  European  trade.  This  is  carried  principally  ^ 
steamers  drawing  from  19  to  23  feet  of  water. 

The  number  of  sea-going  vessels  using  the  wharves  adjacent  toBflt- 
terniilk  Channel  for  the  fiscal  year  ending  June  30, 1887,  was  4,1^ 
with  a  tonnage  of  3,058,504  tons,  and  the  value  of  the  merchandifi^ 
which  they  carried  was  $154,829,062.  This,  however,  does  not  take 
into  consideration  the  coastwise  and  passing  trade. 

It  is  expected  that  the  funds  now  available  for  the  execution  of  the 
contract  with  Mr.  James  A.  Simmons,  dated  February  24,  1889,  will 
sufiice  to  remove  all  of  the  shoal  covered  by  his  contract.  When  tb'« 
is  completed,  and  the  shoal  350  feet  north  of  the  former  site  of  Diamond 
Reef  has  been  removed,  the  spacious  water-way  between  Brooklyn  a"*^ 
New  York,  immediately  east  of  Governor's  Island,  will  be  free  from»ll 
known  obstructions  to  commerce.    No  appropriation  is  recommeaded 
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for  contiiming  the  improvemeDt  dariDg  the  fiscal  year  ending  June  30, 
1891. 

This  work  is  in  the  collection  district  of  New  York.  The  nearest  port  of  entry  in 
New  York  City,  and  the  nearest  work  of  defense  Fort  Colninbiis,  New  York  Hrtrbor. 
The  anionnt  of  reyenne  from  customs  collected  is  the  amount  collected  at  the  port  of 
New  York. 

AmounU  appropriated. 


Date. 


June  14. 1880 
Mar.  a,  18MI 
Aug.  2,  I88i 
Jalv  5.  IH84 
Aug.  6. 1888 
Aug.  11,1888 


Dredging 

do  .. 

.....  do  . . 

do.. 

do  . . 

do  ., 


Application. 


Totol 

Beceived  from  other  sourcea. 


Amo!int. 


$00.00) 
6*»,  0  H) 
CO,  4HM 
10,0  0 
56,  250 

103.000 


346,  t250 
100 


346,350 


Money  statement. 

Jnlv  1,  1888,  amount  available $5,857. 16 

Amount  appropriated  by  act  of  Angnst  11,  1888 100,0U0.(K» 

105, 357. 16 
Jnly  1,  1889,  amonnt  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1881 $1,016.17 

July  1,  1889,  amount  covered  by  existing  contracts 92,500.00 

93,516.17 

July  1,  1889,  balance  available 12,340.99 


Ahttract  of  hiA$  for  improving  Buttermilk  Channel^  Xew  York  Harbor,  hy  dredging^ 
opened  at  the  Ij.  S,  Enginter  Officty  Army  Building,  New  York,  yovember  21,  1888,  at 
12  o'clock  m,  J  under  advertisement  of  Ootobet  30,  1888. 


Ko. 


1 
2 
8 

4 
6 


Name  and  address  of  bidder. 


Name  and  residence  of  snretieii. 


Thorn ns  Potter,  Jersey  City, 

N.J. 
Hf nry  Du  Boia'  Sons,  Now 

York  City. 
W.  H.  Beard,  Brooklyn,  N.  Y. 

P.    Sanford     Roaa,    Jersey 

City,  N.J. 
AtlaM  and  Hercules  Dredg- 

ins  Company,  New  York 

City. 
Morris  and  Camings  Dr«dK- 

Ing  Company,  New  York 

City. 


I 


William  Poths,  Jersey  City,  N  J 

Joseph  M.  Pott^'r,  Rahwav,  N.J 

D.  T.  Trimdv,  New  Y«irk  City 

Jasper  Mnrphy,  New  York  (  U y 

C.N.  KInipland,  Brookhu.  N.  Y 

D  M.  Uurl.  V,  Brooklyn.  N.  Y    , 

Henry  Smith,  Jersey  City,  X.J 

John  Smith,  Jersey  City,  N.J 

Cyrus  Palmer,  Weslfleld.  N.J 

Andrew  S.  Church,  Biookl.\n,  N.  Y  .. 


(John  D.  Keyes,  New  York  City.. 
I  James  D.  Lcary,  New  York  City 


Price 

per  ca< 

bic  yarJ. 


Cent$. 
34 

27| 

29 

31} 

•15 

20 


Total 
amount 
of  bid. 


$80,000 
80.000 
80,000 
80,C09 
80.000 

80,000 


*  provided  damping-ground  can  be  bad  for  the  dredged  material  within  1  mllo  of  the  dredging  work. 
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£  8. 

IMPROVEMENT  OF  GOWANUS  BAY,  NEW  YORK. 

Gowanus  Bay  is  a  part  of  New  York  Harbor,  lying  at  tbe  month  of 
Gowanus  Greek,  in  the  soathwestem  part  of  the  city  of  Brooklyn. 
Tbe  depth  of  water  in  the  chaanel  was  formerly  from  7  to  12  feet  at 
meau  low  water,  which  was  wholly  insufficient  for  the  passage  of  tie 
vessels  employed  in  the  commerce  of  the  district.  A  survey  of  Go- 
wanns  Bay  and  Creek  was  made  in  1880,  and  a  project  for  thSr  improre- 
inont  was  submitted  in  January,  1881. 

This  project  provided  for  dredging  a  channel  between  the  pier  lina 
established  by  the  commissioners  appointed  by  the  State  of  New  York 
ill  1875,  beginning  at  the  bay  and  extending  up  the  creek  to  HamiUoo 
Avenue  Bridge,  18  feet  deep  at  mean  low  water,  and  200  feet  wide,  ex- 
cept for  the  upper  few  hundred  feet  near  the  bridge,  where  the  width 
was  to  be  gradually  reduced  from  200  feet  to  100  feet. 

The  total  length  of  the  proposed  channel  was  about  9,000  feet 

The  estimated  cost  of  this  improvement  was  as  follows : 

530,  00  cubic  yarda  of  dredging,  at  30  cents  per  cubic  yard $159,000 

Contingencies — •• 23,850 

Total 1«^,*« 

Tlie  proposed  channel,  however,  did  not  follow  tbe  old  channel  at  tlie 
mouth  of  the  creek,  since  the  pier  line  established  by  the  comraission 
crossed  the  old  channel  at  that  point  and  the  land  under  water  im^ide 
of  it,  including  tbe  bed  of  tbe  old  channel,  had  become  private  property. 

The  owners  of  this  property,  Messrs.  Beard  &  Robinson,  were  anxious, 
nevertheless,  to  have  the  old  channel  improved  instead  of  having  tbe 
new  oue  formed,  as  proposed,  outside  of  tbe  established  pier  line;  but 
as  this  could  not  be  done,  they  surrendered  their  right  to  build  oat  to 
tbe  pier  line;  they  signed  a  paper  relinquishing  their  right  to  build 
piers  which  should  obstruct  tbe  old  channel  so  long  as  that  chaonel 
sbonld  be  permitted  to  exist;  and  tbe  Maritime  Association  of  ^©^ 
York  at  tbe  same  time  petitioned  that  tbe  old  cbannel  should  be  kept 
open.  As  the  improvement  of  this  cbannel  would,  however,  help  od}j 
tbe  land  near  it  on  tbe  north  side,  and  not  at  all  that  which  lay  on  tlie 
opposite  or  southerly  side  of  tbe  creek.  General  Newton  recommendeu 
that  tbe  conflict  of  interests  be  settled  by  dredging  tbe  natural  clian- 
nel  from  tbe  Hamilton  Avenue  Bridge  down  to  tbe  southwest  corner  of 
tbe  Erie  Basin;  and  that  from  that  point  two  channels  sbonld  be 
dredged— one  running  northerly  along  the  west  side  of  tbe  Brie  Ba.<»io 
to  deep  water  near  B^d  Hook,  and  the  other  running  southerly  aloug 
tbe  wharves  on  the  south  side  of  the  bay  toward  Bay  Uidge. 

Both  of  these  channels  were  to  be  200  feet  wide,  and  18  feet  deep  a* 
mean  low  water. 

This  project  required  for  its  execution  a  larger  amount  of  work  than 
the  original  scheme  called  for,  namely: 

The  excavation  of  583,530  cubic  yards  of  material,  which,  at  30  cents  per  ^ 

cubic  yard,  would  cost ; '^^^'^*S 

Contingencies,  10  per  cent 17,  Sw*^ 

Total 192.564.90 

Tbe  legal  measures  necessniy  for  securing  tbe  rigbtof  way  across Be^irti 
&  Robinson's  property,  at  tbe  mouth  of  the  cnek,  were  not  complet<*» 
satisfactorily  until  May,  1883;  but  under  appropriations  of  1881,  l^j 
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and  1884  the  proposed  Red  Hook  branch  of  the  channel  was  dredged 
100  feet  wide  lor  a  length  of  2,000  feet,  measured  from  Red  Hook,  and 
the  Southern  Channel,  running  towards  Bay  Ridge,  waa  begun  at  the 
southern  end,  and  carried  northward  for  a  distance  of  1,900  feet,  with 
depths  in  it  varying  from  21  to  17  feet,  except  for  a  few  hundred  feet 
at  the  upper  end  on  the  eastern  side,  where  the  last  cut  was  left  un- 
finished. 

The  act  of  Congress  approved  August  5, 1886,  appropriated  $7,500 
for  continuing  the  improvement.  The  funds  were  applied  by  contract 
in  1887  in  making  a  cut  1,500  long,  40  feet  wide,  and  18  feet  deep  mean 
low  water,  along  the  northern  channel  line  of  the  creek  from  a  point 
opposite  the  foot  of  Twenty -third  street  to  one  opposite  the  foot  of 
.  Sixteenth  street,  Brooklyn.  The  overlying  mud  ran  into  the  dredged 
channel  so  readily  that  when  the  contract  was  closed,  March  12, 1^7, 
the  cut  was  40  feet  wide  at  the  bottom  and  from  55  to  75  feet  wide  at 
the  top,  with  a  depth  of  only  15  feet.  At  that  date  the  condition  of  the 
Improvement  in  Gowanus  Bay  and  Creek  was  as  follows: 

What  may  be  called  the  Red  Hook  Channel,  running  rounS  the  Erie 
Basin  to  the  mouth  of  the  creek,  had  been  practically  completed  for  its 
full  width  and  depth,  and  the  channel  leadiug  from  it  up  the  creek  had 
been  completed  to  within  2,100  feet  of  Hamilton  Avenue  Bridge,  with 
a  farther  extension  of  15  feet  deep  and  40  feet  wide  at  bottom  for 
1,500  feet  farther  up  the  creek. 

What  may  be  termed  the  Bay  Ridge  Channel,  south  of  the  mouth  of 
the  creek,  had  been  begun  at  its  outer  or  southern  end,  and  had  been 
carried  up  with  nearly  full  depth  and  width  to  a  point  2,000  feet  south 
of  the  mouth  of  the  creek. 

The  following  work  then  remained  to  be  done  to  complete  the  pro- 
ject: 

The  completion  of  the  channel  up  the'  creek  2,100  feet  to  the  Hamil- 
ton Avenue  Bridge,  and  the  extension  of  the  southern  or  Bay  Ridge 
Channel  northward,  so  as  to  connect  with  the  Red  Hook  Channel  at 
the  month  of  the  creek. 

A  sketch  of  the  work,  June  30,  1885,  may  be  found  in  the  Annual 
Report,  Chief  of  Engineers,  for  that  year,  part  1,  page  672. 

Under  the  estimate  of  $192,564.90,  only  $72,500.00  had  been  appro- 
priated to  June  30,  1887. 

In  the  Annual  Report  for  1888,  page  615,  it  is  stated : 

Larp:e  man afactn ring  and  shipping  interests  are  growing  np  along  the  banks  of  the 
creek,  for  which  the  present  depth  of  18  feet  at  the  month,  and  8  feet  at  the  upper 
end  of  the  creek  are  wholly  inadequate. 

In  1^71,  when  the  first  project  for  its  improvement  was  adopted,  18  feet  was  the 
depth  of  water  which  the  commercial  men  interested  in  the  improvement  asked  for ; 
now  owners  of  the  water  fronts  are  petitioning  for  21  feet,  and  yet  only  half  of  the 
original  project  has  been  completed. 

Apart  rrom  the  creek,  the  Red  Hook  and  Bay  Ridge  channels  in  the  bay,  as  stated 
in  my  Annnal  Report  for  1886,  page  723,  are  very  important  to  passing  commerce,  and 
wonfd  be  used  when  completed  by  vessels  of  a  large  class. 

A  letter  from  one  of  the  leading  merchants  of  New  York  and  Brooklyn,  published 
on  page  713,  Annual  Report  for  18^,  inclosing  a  petition  signed  by  manv  firms  inter- 
ested In  the  improvement  of  both  Gowanns  Bay  and  Buttermilk  Channel,  gives  a  fair 
idea  of  the  growing  necessities  of  the  commerce  of  the  port  of  New  York,  which 
sfcms  to  indicate  the  need  of  the  early  completion  of  this  improvement 

From  this  letter  it  appears  that  there  is  not  now  enough  wharf  room  in  the  harbor, 
vessels  frequently  having  to  pay  a  bonus  of  $75  or  1 100  a  day  fur  the  privilege  of  using 
wharves  for  which  there  is  a  constant  demand,  and  that  the  improvement  of  Butter- 
milk Channel  and  the  QowannsBay  channels,  which  constitute  avery  lar^e  part  of  the 
water-front  of  Brooklyn,  and  which  are  included  in  the  East  River  district,  of  which 
€3,7  per  cent,  of  the  commerce  of  the  port  of  New  York  make  use,  would  give  very  great 
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relief  eapecially  if  tbe  low-water  channel  depth  were  incieaeecl  to  21  feet,  iiifiteadof 
18  feet,  HH  was  propoaetl  last  year,  since  it  wonld  permit  the  eonatraction  of  maax 
more  wharves. 

To  complete  the  Oowanns  Bay  channels  as  originally  prop<»aed,  making  tbem^ 
feet  wide  and  18  feet  deep  at  low  water,  would  reqaire,  nnder  preTioaa  estimatesythe 
expenditure  of  $120,000.  The  work  could  be  much  better  and  more  cheaply  execated 
were  tbis  whole  amount  made  available  in  one  appropriation. 

lint  there  can  be  no  doubt  that  these  dimensions  are  too  small  in  view  of  tbe  great 
increase  in  length  and  draught  which  has  taken  place  lately  io  the  constmction  of 
sca-goiug  vessels,  especially  steamers.  The  depth  of  these  channelB  oaght  to  be  ia- 
creaHed  now  to  21  feet  at  low  water,  and  their  width  to  400  feet,  while  to  facilitate 
the  bundling  (f  vessels  in  tbe  contracted  space  near  the  moutli  of  Gowranns  Creek, 
more  room  should  be  gained  by  cutting  away  the  angle  on  the  6c>ath  side. 

To  mal(e  these  cban|(es  in  tbe  channels  would  involve  the  removal  of  1,345,000 
cnbic  yards  of  material  in  place  as  follows: 

Red  Hook  Channel — 

To  deepen  it  to  21  feet cubic  yards..    70,000 

To  widen  It  to  400  feet do 100,000 

170,  COO 

Bay  Ridge  Channel — 

To  deepen  it  to  21  feet cubic  yards..  250,000 

To  widen  it  to  400  feet do....  275. OU) 

525,000 

GowauuB  Creek  Channel — 

To  deepen  it  to  21  feet cubic  yards..  300,000 

To  cut  away  the  angle ..do..      300,000 

650,  Oi^ 

Total  in  place I»:?45,0t0 

Which  at  40  cents  per  cubic  yard  wonld  cost $^>^*»^'':^ 

Contingencies * -      $62,tM> 

Total "e(i00,UC<» 

Tlie  river  and  harbor  act  of  Aagnst  11,  1888,  making  appropriation 
for  improving  channel  at  Gowanus  Bay,  New  York,  reads  as  follows: 

Continuing  improvement  by  dredgin^^  to  21  feet  mean  low  water,  and  wideningtho 
channel  to  400  feet  on  the  northerly  side  from  the  foot  of  Percival  street  along  tw 
wburvcs  to  the  23-foot  curve  opposite  tbe  entrance  to  £rio  Basin,  $(30,000. 

This  provided  for  the  commencement  of  the  first  and  thinl  parts  of 
the  project  recommended  in  the  annual  report  of  1888,  moditied,  so  far 
as  regards  the  width  of  the  new  channel  by  the  existing  width  of  the 
creek.  The  required  width  of  400  feet  at  the  entrance  conid  not  be  oo- 
f  aincd  without  dredging  inside  the  pier  and  bulkhead  line  estaWisl?^ 
by  the  State  in  1875,  and  in  the  upper  3,000  feet  of  the  creek  could  not 
be  made  400  feet  wide  without  interfering  with  vested  rights  of  proP* 
erty  above  water  on  the  west  side  to  such  a  degree  as  to  practically 
prohibit  the  execution  of  the  project.  These  circumstances  led  tbe 
local  officer,  in  his  project  of  October  19, 1888,  for  the  application  oftue 
fund^,  to  recommend  that  the  channel  to  be  ultimately  dredged  sboaW 
be  400  feet  wide  from  the  entrance  to  tke  eastern  end  of  the  Erie  Ba- 
sin, and  carried  thence  250  feet  wide  to  the  foot  of  Percival  street,^'»cre 

provision  would  be  made  for  again  widening  the  channel  by  dredging 
out  the  three  triangular  spaces  or  slips  on  the  north  side  immediat^V 
below  that  street.  The  project  was  approved  by  tbe  War  Departmeo^' 
and  coaled  proposaKs  for  applying  the  funds,which  were  invited  bJP'^*'' 
lie  advertisement,  were  opened  November  21.  The  lowest  bidders  ^^re 
the  Atlas  and  IJercujes  pre()ging  f3ompaiiy  of  New  York,  and  the  pP^ 
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bid  was  15  cents  per  cabic  yard,  with  the  proviso  that  the  bid  did  not 
include  '^  ledge  matter  or  hard  pan.''  The  next  lowest  bid  was  29^  cents 
per  cnbic  yanl,  and  the  highest  bid  was  39  cents  per  cubic  yard. 

The  bid  ot*  the  Atlas  and  Hercules  Dredging  Company  was  rejected, 
after  a  delay  of  sixty  days,  through  their  failure  to  give  satisfactory  evi- 
dence of  their  ability  to  do  the  work,  or  to  provide  suitable  arrange- 
ments for  the  proper  disposal  of  the  material  after  its  removal.  The 
other  bids  were  considered  excessive  and  were  likewise  rejected. 

On  the  21st  of  January,  Mr.  James  A.  Simmons  made  a  written  offer 
to  do  the  work  at  18}  cents  per  cubic  yard.  This  was  accepted,  and  a 
formal  written  contract  was  made  with  him  February  27,  for  the  re- 
moval of  300,000  cubic  yards,  at  18}  cents  per  cubic  yard,  so  as  to  open 
a  channel  100  feet  wide  and  21  feet  deep  at  mean  low  water  from  the 
entrance  to  Percival  street,  and  to  provide  a  turning  ground  for  vessels 
by  excavating  the  triangular  slips  below  the  latter  point.  The  right  of 
way  granted  to  the  United  States  in  May,  1883,  over  the  lands  under 
water,  held  by  Messrs.  Beard  and  Kobinson,  covers  the  northern  200  feet 
of  that  part  of  the  proposed  channel  of  400  feet  which  lies  east  of  the 
southwest  comer  of  Erie  Basin.  The  executors  of  Jeremiah  P.  llobin- 
son,  deceased,  gave  on  the  18th  of  February,  1869,  an  additional  right 
of  way  over  all  lauds  owned  by  them  fronting  the  proposed  channel  on 
the  upper  creek. 

Work  began  at  the  entrance  to  the  creek  under  the  contract  with  Mr. 
Simmons,  April  16,  1889,  and  is  now  in  progress.  Up  to  the  close  of 
the  fiscal  year  38,938  cubic  yards  of  material  have  been  removed,  and 
the  improved  channel  has  been  carried  25  feet  wide  and  21  feet  deep, 
mean  low  water  from  the  entrance  along  the  Erie  Basin  to  Percival 
street. 

The  wrecks  of  two  canal-boats  were  found  in  the  channel  at  or  near 
the  eastern  end  of  the  Erie  Basin  during  the  last  week  in  May,  and  as 
the  contractor  was  unable  to  remove  them  by  the  use  of  his  machine, 
circular  letters  were  sent  to  the  principal  wrecking  companies  solicit- 
ing proposals  for  their  removal.  The  Atlantic  Dredging  Company  was 
the  lowest  bidder,  and  the  wrecks  were  removed  by  them  the  first 
week  in  June  for  the  gross  sum  of  $450  for  the  entire  work. 

A  detailed  statement  of  the  commercial  statistics  of  Gowanus  Bay 
and  Greek  is  given  in  the  Annual  Keport  of  Chief  of  Engineers,  1888, 
page  616.  The  tonnage  reported  then  is  793,027  tons,  having  an  esti- 
mated valuation  of  $12,320,006. 

The  original  estimate  of  the  project  for  improvement  in  1881  was 
$192,564.90. 

The  estimated  cost  of  the  project  for  improvement  in  1888  is  $600,000. 

Gowanus  Bay  is  in  the  collection  district  of  New  York  City.  Nearest  light,  Rob- 
bins'  Reef.  Nearest  work  of  defense,  the  fort  on  Governor's  Island,  1  niile  to  the 
northward. 

Amounts  appropriated. 


Date. 


March  30,  1881.. 
Angaflt  2,  18ti3. . 

July  5,  1881 

Au^OBt  5, 1886. . 
▲ugust  11,  1888. 


Bredidng 

do  .. 

do.. 

do.. 

do.. 


Total 


Applicalion. 


Anionnt. 


$iO,000 
20. 000 

5,noo 
7,  r.oo 

GO.  000 
132.500 
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Au  appropriation  of  $100,000  is  recommended  for  continuing  the  im* 
])rovem<Mit,  and  if  made  will  be  applied  in  dredging,  so  that  the  project 
may  be  completed  so  far  as  relates  to  the  Bed  Hook  Channel  and  to  the 
Gowanus  Creek  Channel,  making  the  former  400  feet  wide  and  21  feel 
deep,  and  the  latter  250  feet  wide  and  21  feet  deep,  mean  low  water. 

Money  statement. 

July  1,1888,  amount  available. $6131 

Amount  appropriated  by  act  of  Aagast  11,1888 60,000.00 


July  1, 1889,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1, 1888 $4. 411.66 

July  1,1889,  outstanding  liabilities 3,8^6.(36 

July  I,  l'!=^9,  amount  covered  by  existing  contracts 48, 296. 47 


60,063.31 


56,534.79 


July  1,1889, balance  available 3,5:&5i 

Amount  (estimated)  required  for  completion  of  existing  project 540, 000.  OO 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1891  100, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
barbor  acts  of  1866  and  1867. 


\ 


Abstract  of  bids  for  improving  Gowanus  Bay,  New  York,  hy  dredging,  opened  at  tie  U,  S. 
Engineer  OfficCj  Army  Building,  New  York^  November  21,  1888,  ai  12  o'' clock  m.,  ««'«*' 
adtertiaement  of  October  30,  1888. 


No. 


1 
2 
3 
4 
6 
6 
7 


Name  and  address  of  bidder. 


Thomaj)  Potter,  Jersey  City,  N.  J. 

Henry  Du  Bois'  Sena,  New  York 

City. 
P.  San  ford  Ross,  Jersey  City,  N.  J. 

W.  II.  Beard,  Brooklyn,  N.  Y  .. 

• 

Atlas  and  Uerculea  Dredging 
Company,  Now  York  City. 

Morns  aud  Cainings  Dredging 
Company,  JJew  York  City. 

ElVJali  Brainanl,  New  York  City. 


Names  and  residences  of  sureties. 


William  Poths.  Jersey  C  ty,  N.  J. ; 
Josepli  M.  Potter,  Rahway,  N.  J. 

D.  T.  Trundy,  New  York  City;  Jas- 
per Murpliy,  New  York  City. 

Henry  Smith,  Jersey  City,  N.J. ;  John 
Smith,  Jersey  Cit?,  N.  J. 

C.  N.  Kempland,  Br  lokirn,  N.  Y. ;  D. 
M.  Hurley,  Brooklyn,  N.  Y. 

Cyras  Palmer,  Westfleld.  N.  J. ;  An- 
drew S.  Church,  Brooklyn,  N.  Y. 

John  D.Keyos,  New  York' City;  James 
D.  Leary,  New  York  City. 

Joseph  Loiighlln,  New  York  City; 
George  W.  Lofcvre,  New  York  City. 


Price 

per  cubic 

yard. 


Cents. 
39 

33 

344 

29i 

16 

844 

81 


Total 
affMinlit 

of  bid 


54.01* 
54. «« 

54,(«t 
5i,0» 

6i«H 


Eg. 

IMPROVEMENT  OF  NEW  YORK  HARBOR,  NEW  YORK. 

New  York  Ilarbor  is  the  name  applied  to  the  waters  surroandiog  tbe 
city  of  New  York,  comprising  parts  of  the  IJudsoa,  East,  and  HarleoJ 
rivers,  aod  the  upper  aud  lower  bays  lying  respectively  iuside  and  out- 
side of  the  Narrows,  aud  between  the  Long  Island,  Staten  Island,  and 
New  Jersey  shore. 

The  city  of  Now  York,  from  which  the  harbor  takes  its  name,  lies  at 
the  luouth  of  the  Hudson  River  at  its  junction  with  the  East  River,  and 
with  the  adjacent  cilits  of  Brooklyn  and  Jersey  City,  which  are  bat 
the  natural  outgrowths  of  New  York  energy  aud  enterprise,  includes  ft 
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population  of  nearly  3,000,000  inhabitants,  which  is  more  than  the  pop- 
ulation of  any  State  in  the  Union  excepting  New  York,  Pennsylvania, 
Ohio,  Illinois,  and  Missouri. 

At  this  port  two-thirds  of  the  merchandise  imported  into  the  United 
States  is  recc  ived,  and  two  thirds  of  the  import  duties  are  collected. 
From  this  port  are  sent  out  one-half  of  the  domestic  products  of  the 
country  which  are  exported,  and  here  one-half  of  the  foreign  tonnage 
trading  with  the  United  States  enters.  Three-quarters  of  the  passen- 
gers traveling  between  the  United  States  and  foreign  countries  come 
and  go  by  way  of  New  York,  and  three-fifths  of  all  immigrants  land  at 
Castle  Garden. 

New  York  Harbor  has  two  entrances — one  by  the  East  Eiver  and 
Hell  Gate,  leading  into  Long  Island  Sound,  used  chiefly  by  vessels 
trading  between  New  York,  the  Eastern  States,  and  the  British  Ameri- 
can Provinces;  the  other,  which  is  the  main  entrance,  leading  out 
through  the  Narrows,  by  Sandy  Hook,  directly  into  the  Atlantic  Ocean. 

The  Hell  Gate  entrance  has  been  in  course  of  improvement  since 
18G9,  and  with  its  successful  completion — which  is  now  assured  within  a 
tiw  years — and  with  the  steady  growth  of  the  city  towards  the  north, 
it  must  come  more  than  ever  int<^  use  by  foreign-bound  vessels. 

The  main,  or  Sandy  Hook,  entrance  into  New  York  Harbor  is  one  of 
the  best  in  the  world  j  the  channel  prior  to  1884  was  less  than  24  feet 
deep  at  mean  low  water,  and  nearly  29  feet  at  mean  high  water,  with 
abundant  breadth,  and  no  need  for  deepening  it  was  ever  felt  after  that 
date,  until  within  the  last  few  years,  when  the  great  increase  in  the 
length|  tonnage,  and  draught  of  the  trans- Atlantic  passenger  steamers 
made  further  deepening  necessary,  in  order  to  prevent  the  delays  to 
which  they  have  been  subjected  by  having  to  wait  for  high  water  in 
order  to  pass  either  in  or  out. 

Before  the  improvement  of  the  main  entrance  into  New  York  Harbor 
was  undertaken  by  the  United  States,  it  was  obstructed  by  four  shoals, 
as  follows : 

1.  The  outer  bar,  about  4,000  Veet  wide,  the  channel  across  which  is 
known  as  Gedney's  Channel^  where  there  were  depths  of  23.7  feet  in 
mid-channel,  and  22.3  leet  in  the  southern  half. 

2.  The  shoal  at  the  mouth  of  the  Swash  Channel,  about  4,000  feet 
wide,  where  the  depth  was  24.3  feet. 

The  channel  across  this  shoal  has  been  named  the  Bayside  Channel. 

3.  The  shoal  northwest  of  Sandy  Hook,  about  2,000  feet  wide,  on 
which  the  least  depth  was  26.2  feet. 

4.  The  shoal  in  the  Alain  Ship  Channel  in  the  lower  bay,  west  of 
Flynn's  Knoll,  nearly  3  miles  long,  on  the  crest  of  which  the  depth  was 
only  23.9  feet  in  mid  channel,  with  depths  of  22.6  feet  within  a  few  hun- 
dred leet  of  the  mid-channel  range. 

A  large  proportion  of  the  vast  commerce  of  the  port,  which  is  carried 
on  in  vessels  of  great  draught,  could  only  cross  these  shoals  at,  or  near, 
high  water. 

The  project  for  the  improvement  of  Gedney's  Channel  was  approved 
by  the  Secretary  of  War  in  December,  1884,  and  its  extension  to  cover 
the  whole  of  the  main  entrance  to  the  harbor  received  his  approval 
December  27, 1886. 

It  provides  for  dredging  a  channel  1,000  feet  wide  and  30  feet  deep  at 
mean  low  water,  from  deep  water  below  the  Narrows,  through  the  Main 
Ship  Channel  and  Gedney's  Channel,  to  deep  water  outside  the  bar; 
maintaining  this  channel,  should  it  be  necessary,  either  by  periodical 
dredging  or  by  contracting  the  entrance  by  the  construction  of  a  dike 
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ninuiug  across  the  shoals  from  the  Coney  Island  side,  with  suitable  pro- 
tection for  the  head  of  Sandy  Hook  to  prevent  its  hieing  sconred  away 
by  the  increased  current. 

The  estimated  cost  of  obtaining  the  dredged  channel  is  $l,490yOUQ, 
and  the  entire  cost  of  the  improvement  should  the  contraction  works 
prove  to  be  necessary,  is  estimated  at  between  $5,000,000  and  $6,000,000. 

Under  this  project  an  extended  survey  of  the  lower  bay  had  been 
made  on  which  the  method  of  improvement  was  based. 

At  the  close  of  the  last  fiscal  year  two  contracts  were  in  force  fur 
the  improvement  of  the  channels  at  the  entrance,^-one  with  the  Joseph 
Edwards  Dredging  Company,  dated  April  27, 1887,  for  the  removal  of 
700,000  cubic  yards  from  Gedney's  Channel ;  and  another,  dated  May 
19,  1887,  for  the  removal  of  1,500,000  cubic  yards  from  the  Main  Ship 
Channel.    Both  contracts  expired  by  limitation  December  1, 1889. 

Owing  to  the  difficult  character  of  the  material  in  the  Main  Ship 
Channel,  and  also  to  the  delays  which  the  contractors  had  experienoed 
in  getting  the  different  machines  ready  for  work,  it  became  apparent, 
in  the  autumn  of  1887,  that  the  contractors  could  not  i)08sibly,  unaided, 
remove  by  December  1, 1888,  the  amounts  specified  in  the  contracts 
It  therefore  became  necessary  to  provide  supplementary  plant  to  assist 
with  the  work,  and  arrangements  were  accordingly  made  in  May,  1888, 
after  protracted  negotiations,  with  Messrs.  Brainard  Brothers,  for  the 
removal  of  200,000  cubic  yards,  and  with  Mr.  Joseph  Cumings  for  the 
removal  of  800,000  cubic  yards,  both  amounts  to  be  removed  from  the 
Main  Ship  Channel,  west  of  Flynn's  Knoll,  at  28J  cents  per  cubic  yard, 
the  price  fixed  in  the  original  contract  with  the  Joseph  Edwards  Dredg- 
ing Company.  With  this  additional  plant  it  was  hoped  that  the  Joseph 
Edwards  Dredging  Company  would  be  able  to  complete  both  contracts 
by  December  1, 1888.  The  contract  for  Gedney's  Chatinel  was  not  quite 
completed  December  1,  18S8,  and  by  authority  from  the  Chief  of  Engi- 
neers. December  6, 1888,  it  was  extended  to  December  31, 18S8.  The 
number  of  cubic  yards  actually  removed  on  its  completion,  December 
22,  1888,  was  740,410  cubic  yards. 

The  con  tract  for  the  Main  Ship  Channel  was  not  completed  December 
1, 1888,  by  the  Joseph  Edwards  Dredging  Company,  even  with  the  as- 
sistance of  the  additional  plant  supplied  by  the agreement*jeritere<linto 
in  May  with  Messrs.  Brainard  Brothers,  and  with  Mr.  Cumings.  At 
that  date,  the  Joseph  Edwards  Dredging  Company  had  removed  5^,- 
890  cubic  yards,  only  and  Messrs.  Brainard  Brothers  had  removtd  8*i,009 
cubic  yards  only.  Mx.  Joseph  Cumings  had  not  perfected  his  machine, 
and  had  done  no  work.  On  the  application  of  the  contractors,  the  con- 
tract with  the  Joseph  Edwards  Dredging  Company,  dated  May  10, 1887, 
together  with  the  agreements  which  had  been  made  with  Messrs*  I3raia- 
ard  Brothers,  and  with  Joseph  Cumings,  dat^d  May  10  and  11, 1888,  re- 
spectively, was,  by  authority  fromtheChief  of  Engineers,  dated  Decem- 
ber 3,  1888,  extended  to  June  30,  1889,  with  the  proviso  that  the  quan- 
tity to  be  removed  by  Mr.  Joseph  Cumings  at  the  expiration  of  the 
extended  agreement  should  be  limited  to  200,000  cubic  yards. 

On  December  8,  1 888,  a  proposition  was  received  from  the  Joseph  Kd- 
wards  Dredj^ing  Company  to  dredge  from  the  Gedney's  Channel  divis- 
ion about  OCOjOOO  cubic  yards,  which  it  was  estimated  would  complete 
the  improvement  projected  ibr  that  division,  at  17  cents  per  cubic yanl, 
in  accordance  with  the  specifications  governing  the  execution  of  their 
contract  which  had  just  expired,  with  the  reservation  that  no  deduction 
should  be  made  for  over-depths  of  less  than  1  foot  from  the  payments 
due  to  thrrn  for  work  done  by  them  under  the  agreement.  This  propo- 
sition was  approved  by  the  Chief  of  Engineers  December  15,  and  the 
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ag^ffeineut  was  accordingly  made  with  the  Joseph  Edwards  Dredg- 
ing Company,  with  the  limitation  that  the  work  Kbonld  be  completed 
by  January  1,  1890.  On  the  23d  December,  1888,  the  machine  em- 
ployed by  Messrs.  Brainard  Brothers  withdrew  from  the  work  and 
went  into  winter  quarters  and  did  not  resume  operations  again  till  April 
18,  18S9.  The  Joseph  Edwards  Dredging  Company  worked  uninter- 
ruptedly throughout  the  winter  with  their  machines ;  one  dredge  work- 
ing the  Main  bhip  Channel,  one  dredge  on  the  Bayside  Channel,  and 
one  dredge  at  the  Northwest  Shoal,  near  western  end  of  Bayside  Chan- 
nel. During  the  month  of  January  a  survey  of  Gedney's  and  Bayside 
channels  Wiis  completed,  and  the  results  were  communicated  to  the 
public  by  a  notice  to  mariners,  given  to  the  press  January  25.  At  that 
time  Gredney's  Channel  had  a  depth  of  30  feet,  mean  low  water,  between 
pamllel  lines  60  feet  and  550  feet,  respectively,  south  of  the  line  of 
buoys  O3  and  Oe ;  the  Bayside  Channel  had  a  depth  of  30  feet,  mean 
low  water,  between  ))arallel  lines  50  feet  and  570  feet,  respectively, 
south  of  tne  line  of  buoys  B2  and  Be.  In  the  Main  Ship  Channel, 
west  of  Flynn's  Knoll,  the  least  depth  between  lines  100  feet  and  500 
foet,  respectively,  west  of  the  line  of  buoys  C^  and  Cg,  was  27  feet  at 
mean  low  water,  where  formerly  2:i.6  feet  only,  mean  low  water,  ex- 
isted. On  May  2  the  work  for  deepening  the  Northwest  Shoal,  at 
the  western  end  of  the  Bayside  Channel,  was  suspended  until  a  sur- 
vey was  made  to  ascertain  whether  the  computed  amount  of  79,021 
cubic  yards,  which  had  been  actually  removed  from  the  shoal,  would 
complete  the  project  for  a  channel  1,000  feet  wide  and  30  feet  deep 
at  mean  low  water,  where  26.7  feet  only  formerly  existed.  After  that 
time  until  the  close  of  the  year  two  of  the  machines  belonging  to  the 
Joseph  Edwards  Dredging  Company  and  one  to  Messrs.  Bminard 
Brothers  were  concentrated  upon  the  Main  Ship  Channel,  west  of  Fly  nn's 
Knoll,  where  they  will  be  retained  until  that  work  is  completed  under 
existing  contracts,  reserving  one  machine  to  complete  the  projected 
channel  across  the  bar  in  (iedney's  Channel,  under  the  agreement  of 
December  15, 188S,  with  the  Joseph  Edwards  Dredging  Company.  The 
experiment  of  using  dumping-scows  to  receive  and  transport  to  the 
dumping-ground  the  material  raised  by  the  pumps  has  be>en  success- 
fully tried  by  the  Joseph  Edwards  Dredging  Company,  and  the  same 
method  it  is  stated  will  be  adopted  at  an  early  day  by  the  Messrs. 
Brainard  Brothers.  The  pumping-machine  of  the  last-named  contract- 
ors is  arranged  in  a  vessel  which  has  no  propelling  power,  and  it  is  ex- 
pected that  the  great  loss  of  time  heretofore  consumed  in  towing  to  sea 
the  machine,  and  the  material  which  it  has  pumped  into  its  self-con- 
tained bins,  will  be  much  lessened  by  the  future  use  of  scows,  which 
will  permit  the  present  machine  to  remain  constantly  upon  the  site  of 
the  work,  while  the  scows  alone  are  towe<l  to  sea.  This  method  by  the 
use  of  scows  will  be  adopted  for  all  fair-weather  work,  but  a  return  to 
the  old  method  will  have  to  be  made  doubtless  when  the  weather  is 
boisterous. 

A  survey  of  the  Main  Ship  Channel  from  below  the  Narrows  out 
along  the  improved  channel  to  deep  water  beyond  the  bar,  was  made 
in  June,  and  the  resulting  charts  will  soon  be  published  for  the  informa- 
tion of  mariners.  These  charts,  which  were  first  published  in  December, 
1888,  in  separate  sheets,  covering  the  several  sections  of  the  improved 
channel,  and  which  are  printed  on  a  scale  convenient  for  ready  refer- 
ence, have  been  eagerly  sought  after  by  all  the  steam-ship  companies  of 
the  port,  to  whom  they  have  been  liberally  distributed  free  of  charge. 
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The  sarvey  just  completed  shows  that  the  improvemeDt  is  in  the  most 
gratifying  condition.  There  is  no  indication  that  Gedney's  Channel 
has  shoaled  since  the  last  snrvey  of  December  29, 1888,  when  the  iea^^t 
depth  in  the  channel  width  of  500  feet  was  30  feet  at  mean  low  water. 
The  Bayside  Channel  is  entirely  free  from  the  small  shoal  spots  which 
formerly  existed  in  it,  at  or  near  the  eastern  entrance  to  the  Bwasb 
Channel,  and  the  line  of  deep  water  is  now  direct  from  the  western 
entrance  to  Gedney's  Channel,  westward  to  the  sonthern  entrance  to 
Main  Ship  Channel  opposite  to  Bed  Bnoy  No.  10,  and  the  least  depth 
throughout  the  entire  width  of  1,000  feet  is  30  feet  at  mean  low  water. 

The  Main  Ship  Channel,  weflft  of  Flynn's  Knoll,  from  Buoy  No.  10,  the 
northern  limit  of  the  30-foot  curve  in  Sandy  Hook  Bay,  to  Buoy  No.  12, 
the  extreme  northern  limit  of  the  present  improvement,  has  29  feet  at 
mean  low  water  between  parallel  lines  50  feet  and  550  feet,  respectively, 
west  of  the  line  of  buoys  C2,  Cf.  The  30-foot  channel  between  the  same 
extreme  north  and  south  points  has  an  average  width  of  350  feet. 

When  it  is  remembered  that  before  this  improvement  began,  in  1885, 
the  least  depth  in  Gednev's  Channel  was  22.3  feet,  in  Bayside  Channel 
24.3  feet,  and  in  the  Main  Ship  Channel,  west  of  Flyun's  Knoll,  22.6 
feet — all  at  mean  low  water — the  great  results  attained  by  the  work 
just  reported  will  be  quite  apparent.  The  noticeable  result  is  that 
there  is  now  a  navigable  channel  from  the  wharves  at  New  York  City 
to  the  sea,  affording  30  feet  depth,  approximately,  at  mean  low  water, 
and  34.8  feet  at  mean  high  water,  and  that  it  is  practicable  for  the 
largest  steamer  which  visite  the  port  to  pass  in  and  out  over  the  bar 
in  fair  weather  without  regard  to  the  tides. 

The  quantity  of  material  required  to  be  removed  from  the  Main  Ship 
Channel  to  obtain  a  channel  1,000  feet  wide  and  30  feet  deep,  mean  low 
water,  from  30foot  curve  at  Sandy  Hook  Bay  to  Buoy  No.  12,  the  limit 
of  present  improvement,  in  addition  to  the  quantities  now  under  con- 
tract with  the  Joseph  Edwards  Dredging  Company,  dated  May  19, 
1887,  is  586,638  cubic  yards,  and  to  extend  the  improvement  northward 
so  as  to  connect  the  improved  channel  with  the  30foot  curve  of  the 
deep  water  below  the  Narrows  633.808  cubic  yards  additional  are  re- 
quired to  be  removed,  making  the  grand  total  of  1,220,446  cubic  yards. 
At  the  rate  of  28^  cents  per  cubic  yard,  the  present  price,  the  estimated 
cost  will  be  $350,000,  approximately. 

On  the  expiration  of  the  contract  with  the  Joseph  Edwards  Dredg- 
ing Company,  dated  December  8,  1888,  for  the  improvement  of  Ged- 
ney's Channel,  it  is  expected  that  that  improvement  will  be  completed. 

The  following  table  shows  the  performance  of  dredges  throughout  the 
year : 


Name  of  dredge. 


JoHeph    Bdwards    Dredfring 
CompftDy,  contractors : 

Advance 

MUWiUdo 

Reliance ." 

BraiDRrd  Brothers: 

Leo 

Total 


Main  Ship 

Channel  west 

of  FIynn*8 

Knoll. 

Bayside  ChanneL 

Oedney*s 
ChanneL 

Eastern  end. 

Northweet 
Shoal. 

Cubic  yardi. 

&,524 

4Sa.419 

158,993 

123,402 

Ckibie  yardi, 

221,682 

25,480 

20,000 

Oibic  yardi. 

81.285 

42.068 

4,768 

Oubie  yardi. 
25,470 

240,790 

776,838 

274.158 

79,021 

206,200 

Total 
drtAaed. 


OvbUyardi, 

moot 

906^817 
431.  H7 
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Quantities  removed  by  the  several  contre^tors  since  the  beginning  of  the  improvement  in  1885. 

Cnblo  yards. 

FromGedney*8  Chanoel 769,097 

From  Bayside,  eastward 397,451 

From  Bayside,  westward  (Northwest  Shoal) 79,021 

From  Main  Ship  ChaoDel  west  of  FIjdd's  Kuoli 1,037,431 

The  amount  of  material  excavated  by  the  four  machines  used  daring 
the  month  of  May  was  145,504  cubic  yards,  the  highest  record  for  any  one 
month  since  the  improvement  began.  The  Mount  Waldo,  belonging  to 
the  Joseph  Edwards  Dredging  Company,  excavated  and  dumped  70,123 
cubic  yards  during  the  month  of  June,  by  the  use  of  scows,  the  highest 
record  of  any  single  machine. 

The  relative  capacities  of  the  machines  used  by  the  two  contractors 
may  be  seen  by  an  inspection  of  the  following  table  showing  the  results 
for  the  month  of  June«  18S9 : 

Cnbio  yards. 

The  Joseph  Edwards  Dredging  Company : 

Dredge  ifoiiii(  Watdo 70,123 

Dredge  JZ«2taiio0 40,385 

Brainard  Brothers : 

Dredge  Leo 19,926 

Total 130,434 

This  work  is  in  the  coUection  district  of  New  York.  Nearest  light-houses,  Sandy 
Hook  and  Highlands  lights.  The  nearest  forts  are  the  fort  at  Sandy  Hook  and  those 
at  the  Narrows. 

Amount  of  revenue  from  customs  collected  at  the  port  of  New  York  during  the  year 
ending  June  30,  1869: 

AMOUNTS  APPROPRIATBD. 

For  Gedney's  Channel : 

By  act  July  5,  1884 , $200,000.00 

For  New  York  Harhor : 

Act  August  5,  1886 750,000.00 

Act  August  11,  1888 380,000.00 


^m 


Total 1,330,000.00 

Amount  expended  to  June  30,  1869,  inolusiye  of  outstanding  liahiiities.      806. 411. 74 

Money  statement 

July  1,  1688,  amount  available  (inclusive  amount  covered  by  contract 

July  1,  1888) $544,110.95 

Amount  appropriated  by  actof  August  11,  1888 ;...     360.000.00 

924,110.95 
July  1,  1889,  amount  expended  during  fiscal  year,  exclusive 

of  liabiUties  outstanding  July  1, 18fe $335,971.89 

July  1,  1869,  outstanding  liabilities 66,550.80 

July  1,  1889,  amount  covered  by  existing  contracts 206,006.66 

608,529.55 

July  1,  1689,  balance  available 315,581.40 

{Amount  (estimated)  required  for  completion  of  existing  project 160, 000. 00 
Amount  tbat  can  be  profitably  expended  in  fiscal  year  ending  June  30,1891    160, 000. 00 
Submitted  in  complianco  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 
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Statement  of  the  number  and  tonnage  of  all  ve^^eU  belonging  to  the  port  of  Kea  Ttrt 

June  aO,  1889. 


Uoder  20  tons : 

Sail 

Steamer 

Sai'.fisheiies 

Above  L'O  tonti: 

S«il 

Steam 

Bar;;es 

CanalboatB 

!  emporary 

Yach:8,  Adtland  ateam.. 
Fmlieneii,  haiI  and  steam 
Frontier,  ^ail  and  steam. 


Knmber. 


373 
185 

1 


*Oro88  tonnage. 


tNet  tonnage. 


Coaetwise  veeseis. 


2,170       H«7,aa.s2 


218 

\%€7^m 

8 

»]£8.d0 

1 

l8SL3e 

Entrances  . 
Clearances. 


3.003 


Commercial  statistics  of  the  port  of  New  York  for  the  fiscal  year  ending  June  30,  18^. 


Number. 


Forelpn  vessels  entered 

Fore.ijin  vessels  cleared 

Amei  lean  vessels  from  foreign  ports 

Co.JMtwise  vessels  entered 

Const  wise  vessels  cleared 

American  vessels  cleared 


3,573 
3,580 
1,395 
2,398 
3.003 
1,016 


tonnage. 


'Tonnage  not  given. 


4.747.40 

4,6u6,e3 

ftiO,4» 

7»v71« 


Amount  of  revenue  collected 

Value  of  all  imports 

Value  of  all  exports 


$U7.eM.tl&4S 
47»,4ie.l.S.W 
d97,3;«,ft«.00 


£  10. 


IMPROVEMENT  OF  RARITAN  BAY,  NEW  JERSEY. 

Ilaritau  Bay  forms  tbe  western  part  of  the  large  triangalar  bay  in- 
closed between  Sandy  Hook,  the  New  Jersey  shore,  and  Staten  Island, 
the  eastern  part  of  which  is  commonly  known  to  New  Yorkers  as  the 
Lower  Buy,  as  it  lies  just  outside  of  or  below  New  York  Harbor,  which 
is  the  name  usually  applied  to  the  inner  body  of  water  on  which  the 
city  of  New  York  is  situated. 

The  Raritan  River  flows  into  Raritan  Bay  at  its  extreme  western  end, 
passing  between  Perth  Araboy  and  South  Amboy,  and  Newark  Bay  is 
connected  with  both  the  Raritan  River  and  bay  by  the  Arthur  Kill  and 
Staten  Island  Sound,  which,  separating  Staten  Island,  belonging  to  the 
State  of  New  York,  from  the  New  Jersey  shore,  enters  Baritan  Bay  at 
Perth  Amljoy. 

The  depth  of  the  bay  varies  from  5  to  30  feet,  decreasing  gradually 
towards  its  western  and  southern  shores. 


APl>ENt)IX   E — REPORT   OP   LIEUT.   tJOt.    GILtlESPtlS.         79 o 

The  natural  cbannel  leading  oat  of  it,  after  passing  the  Great  Beds 
Light  at  the  janction  of  Staten  Island  Sound  and  the  Earitan  Kiver, 
does  not  follow  the  middle  of  the  bay,  but  hugs  the  Staten  Island  shore 
for  nearly  4  miles  to  Seguine^s  Point,  situated  about  half  a  mile  east  of 
Prince's  Bay  Light,  then  it  runs  soutbeastwardly  towards  the  inner 
point  of  Sandy  Hook  about  2  miles,  crossing  a  shoal  which  puts  out  to- 
wards the  southward  from  the  Staten  Island  shore. 

In  18b0,  before  any  improvement  had  been  made  here  by  the  Govern- 
ment, 18  feet  at  mean  low  water  could  be  carried  through  from  Perth 
Amboy  to  Great  Beds  Light ;  while  there  was  not  less  than  21  feet  of 
water  from  Great  Beds  Light  to  Seguine's  Point,  to  deep  water  in  the 
outer  bay  only  14^  feet  of  water  could  be  carried  across  the  shoal. 

The  width  of  this  shoal  between  the  21-foot  curves  was  about  8,000 
feet.  % 

Through  the  middle  of  the  bay,  south  of  this  channel  from  Great  Beds 
Light  directly  towards  Sandy  Hook,  only  11  feet  of  water  could  be 
carried  over  the  shoals. 

The  above  depths  all  refer  to  mean  low  water. 

A  survey  of  this  bay  was  ordered  in  1880,  with  the  view  of  ascer- 
taining the  practicability  of  securing  a  greater  depth  of  water  from  the 
main  ship  channel  in  the  lower  bay  to  the  wharves  at  Perth  Amboy, 
as  vessels  were  often  much  delayed  in  crossing  the  shoal  east  of  Se- 
guine's  Point. 

The  estimated  cost  of  dredging  a  channel  300  feet  wide  and  21  feet 
deep,  mean  low  water,  from  Seguine's  Point  southeastward  to  the  deeper 
waters  of  the  bay  outside  was  $126,500.  (Annual  Eeport  Chief  of  En- 
gineers, 1881,  Part  1,  pages  717-719.) 

From  March  3,  1881,  to  July  5,  1884,  $120,000  were  appropriated  for 
this  improvement,  and  a  survey  which  was  made  in  May;  1885,  showed 
that  the  improved  channel  at  that  date  had  an  average  width  of  250 
feet,  and  a  least  depth  of  18  to  20  feet,  mean  low  water. 

The  channel  had  slightly  shoaled  since  the  dredging  was  suspended 
in  1884.  In  1885  the  project  was  extended  by  providing  for  excavating 
a  channel  300  feet  wide  and  21  feet  deep,  from  Great  Beds  Light  to 
deep  water  at  Ward's  Point,  opposite  Perth  Amboy.  This  channel, 
taken  in  connection  with  the  one  to  be  dredged  outside  of  Seguine's 
Point,  would  give  a  continuous  21-foot  channel  from  the  Main  Ship 
Channel  in  New  York  Bay  to  the  wharves  at  Perth  Amboy.  The  modi- 
fied project  of  1885  further  called  for  dredging  a  channel  from  Great 
Beds  Light  to  South  Amboy,  4,500  feet  long,  300  feet  wide,  and  15  feet 
deep,  mean  low  water.  The  cost  of  dredging  these  two  channels,  and 
restoring  the  original  width  in  the  cut,  east  of  Seguine's  Point,  was 
estimated  to  cost  $114,000,  which  sum  was  increased  in  1888  to  $120,000, 
to  provide  for  the  shoaling  which  had  taken  place  in  the  interval  of 
three  years.  (Annual  Report  of  the  Chief  of  Engineers,  1885,  Part  I, 
page  758.)  The  appropriation  of  act  of  August  5,  1880,  was  $37,500, 
and  was  applied  to  completing  the  channel  west  of  Ward's  Point,  300 
feet  wide  and  21  feet  deep,  and  in  excavating  a  channel  315  feet  wide 
and  21  feet  deep  across  the  crest  of  the  shoal  leading  from  the  bend 
towanls  Sequine's  Point,  but  the  funds  were  not  suflScient  to  complete 
the  whole  of  the  projected  work  at  that  jminti 

The  act  of  August  11,  1888,  appropriated  $25,000  for  continuing  the 
improvement 

The  project  for  applying  the  funds  under  the  act  towards  deepening 
the  Seguine's  Point  Channel  in  the  section  where  the  existing  depth 
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was  less  than  18  feet,  was  approved,  ai)d  sealed  proposals  for  doinp^  the 
work  were  received  after  public  advertisement,  November  21,  ISSO. 
The  lowest  bid  was  at  the  price  of  23J  cents  per  cable  yard,  and  the 
highest,  29 J  cents  per  cubic  yard.  As  ihey  were  considered  too  high, 
they  were  ail  rejected. 

On  the  2l8t  of  January,  1889,  Mr.  James  A.  Simmons,  of  New  York, 
made  a  written  offer  to  do  the  dredging  at  18J  cents  per  cobic  yard, 
and  as  bis  proposition  was  considered  reasonable  and  just,  it  was  ac- 
cepted. A  contract  was  made  with  him  February  27, 1889,  for  the 
removal  of  120,000  cubic  yards  of  material  from  the  channels  in  Barltan 
Bay,  leading  to  Seguin^s  Point  and  to  South  Amboy,  at  the  rate  of 
18^  cents  per  en  ic  yard,  measured  in  scows.  The  contractor  made 
immediately  a  contract  with  the  Osgood  Dredging  Company  for  the 
manufacture  of  a  suitable  plant,  deliverable  about  June  1.  The  ma- 
chine was  not  delivered  at  the  date  fixed,  but  it  is  so  well  advanced 
towards  completion  that  I  have  good  reason  to  believe  that  it  will  be 
ready  for  work  not  later  than  July  10.  By  authority  received  from  the 
Chief  of  Engineers,  February  25,  1889,  not  more  than  $8,000  of  the 
appropriation  of  August  11,  1888,  for  improving  Raritan  Bay  will  be 
expended  upon  the  improvement  of  the  channel  leading  from  Great 
Beds  Light  to  South  Amboy. 

It  'A'as  stated  in  the  original  project  of  1881  that  the  Seguine's  Point 
Channel  would  have  to  be  maintained  by  dredging.  The  detailed 
survey  which  was  made  in  1888,  from  the  eastern  end  of  the  Seguine's 
Point  Channel  to  Perth  Amboy  showed  that  considerable  shoaling  had 
taken  place  both  in  the  improved  channel  and  over  a  large  stretch  wet^t 
of  Prince's  Bay  Light  where  deep  water  formerly  existed^  This  fact 
makes  it  necessary  to  submit  new  and  revised  estimates  for  the  further 
improvement  of  the  channels  leading  to  Perth  Amboy  and  to  South 
Amboy. 

RBVISBD  BSTDfATB. 

1.  For  a  channel  300  feet  wide  and  21  feet  deep,  mean  low  water,  ftom  New  York 

Lower  Bay  to  Perth  Amboy,  the  following  dredging  will  be  required : 

Cnbio  jaxda. 

a.  From  21  foot-enrve,  New  York  Lower  Bay,  to  21-foot  onrve  off 

Seguine*8  Point * 347,368 

b.  From  Prince's  Bay  around  Bed  Baoy  8,  towards  Great  Beds  * 

Light 154,130 

Total  dredging 1 501,498 

2.  For  a  channel  300  feet  wide  and  15  feet  deep  from  Great  Beds  Light 

to  8oath  Amboy,  the  dredging  reqaired  will  be 200,000 

These  estimates  are  made  on  the  basis  of  an  allowance  of  1  foot  over 
depth,  and  for  one-third  increase  of  balk  for  scow  measarement. 

Total  dredging  required  for  the  completion  of  tho  two  projected  channels, 

cubic  yards 701,498 

Estimated  cost  of  the  proposed  dredging $175,375 

The  advantages  to  commerce  and  benefits  to  the  community  which 
will  follow  the  completion  of  this  work  are  that  the  heavier-draught 
vessels  will  be  able  to  reach  the  wharves  at  Perth  and  South  Amboy 
without  the  delay  caused  by  low  water  and  grounding. 

This  work  is  in  the  collection  district  of  Perth  Amboy,  which  is  the  nearest  port 
of  entry.    Nearest  light-house,  Prince's  Bay ;  nearest  fort,  fort  at  Sandy  Hook,  N.  J. 
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AjM>unt8  appropriated. 


March  31, 1881  . 
August  2, 1882. 
July  6, 1884  .... 
AngiLn5.1886  . 
Ausost  11«  1888 


Date. 


BredgliiK 

do  .. 

do.., 

do.. 

do.. 


ApplioatioD. 


Amount. 


$50,000 
50.000 
20,000 
37,500 
25,000 


182,500 


An  appropriation  of  $100,000  is  recommended  for  continuing  the  im- 
j)rovement,  and  if  made  will  be  applied  towards  the  execution  of  the 
project,  for  which  an  estimate  of  $175,375  is  submitted  in  this  report. 
The  commerce  of  these  channels  is  very  large,  and  attention  is  inrited 
to  the  statistics  specially  prepared  in  1887,  which  do  not  differ  from 
those  of  to-day. 

Money  statement. 

July  1,  1888,  amonnt  available $1,007.72 

Amoant  appropriated  by  act  of  Augast  11,  1888 25,000.00 

26, 007. 72 

July  1,  1889,  amount  expended  during  fiscal  year,  exclusive 

ofliabilities  outstanding  July  1,  1888 $610.30 

July  1,  1889,  amount  covered  by  existing  contracts 22, 200. 00 

22, 810. 30 

July  1,  1889,  balance  available 3,197.42 

• 

f  Amount  (estimated)  required  for  completion  of  existing  project 175, 375. 00 

I  Amount  tbat  can  be  profitably  expended  in  fiscal  year  endingJune  30,1891  100,  OCO.  00 
}  Submitted  in  compliance  witb  requirements  of  sections  2  of  river  and 
I     barbor  acta  of  1866  and  1867. 


Abstract  of  bids  for  improving  Baritan  Bay,  New  Jersey ^  by  dredging,  opentd  at  the 
O.  8.  Engineer  Office,  Army  Building,  New  York,  November  21,  lfe8,  at  12  ol' clock  in., 
under  (advertisement  of  October  30,  1888. 


Ko. 

Name  and  address  of  bidder. 

Name  and  residence  of  sureties. 

Price  per 
onbio  yard. 

Total 
amount  of  bid. 

1 

2 

3 

4 
ft 

ThonuM     Potter,    Jersey 

City,  N.J. 
Hrnrv  OqBoIs's  Sons,  New 

York  City. 
W.  n.  Beard,  Brooklyn,  N. 

Y. 
P.  San  ford   Ross,  Jersey 

City,  N.J. 
Morris  and  Cnniings 

Dredging  Company,New 

York  City. 

William  Poths,  Jersey  City,  N.  J.,  and 

Joseph  M.  Potter,  Rah  way,  N.  J. 
D.  T.  Trnndy  and  Jasper  Murphy, 

Now  York  City. 
C.  N.  Kimpland  and  D.  M.  Hurley, 

Brooklyn,  N.Y. 
John  Smit  h  and  Freeman  A.  Smith, 

Jersey  City, N.J. 
John  Jj.KoyvB  and  James D.Laary, 

New  York  City. 

CfenU. 
231 

29 

29J 
25 

♦22,500 
22,500 
22,500 
22,500 

*Bid  incomplete ;  price  not  stated. 
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COMMERCIAL  STATISTICS. 


Commtrce  and  navigation  for  the  JUcal  year  ending  June  30,  1867,  at  ike  part  of  PerA 

Amboy,  N.  J, 


VeMO  Is  entered. 

Teseels  cleared. 

Number. 

Tonnage. 

Namber. 

TomBMgt, 

Coastwise .............................................. 

353 

2 

31 

90.065 

305 

34,674 

72 
21 
82 

f7.2&l 

American  .................................   ........... 

7.C* 

Voreiira 

5].5»> 

ToUl 

386 

124,944 

155 

Id^JSf 

Value  of  imports fl,  01».  73ft  ftt 

Value  of  exports 410,  •44.  » 

Duties  collected 14«,O0.13 

Feseeh  belonging  to  the  port  of  Perth  Amboy  June  30,  1887. 


Tonnaite. 


Sailing-vessels 
Steam- vessels 

Bargew , 

Canal-boats'  . 

Total 


7,:jOL5i 
18,4^79 


S9,24«.S4 


*Mnny  canal-boats  carrying  coal  fit>m  Sonth  Amboy  are  not  docnuented,  and  the  nomber  and  t«s 
niigi-  arc  unknown. 

Thri  Htatistics  as  given  by  the  collector  of  the  port  of  Perth  Amboy  do  not  covtr 
the  entire  traffic  through  Karitan  Bay. 

Ail  the  freight  from  the  Delaware  and  Raritan  CaDal,  Raritan  River,  and  Sonth 
Amboy  enters  the  bay  at  the  cuoath  of  the  Raritan  River. 

At  the  Great  Bods  Light,  abont  1^  miles  son^heasterly  from  the  Sonth  Amboy 
doc  ks,  this  freight  tonnage,  which  iy  estimated  at  :<,692,4n8  tons  for  the  past  year,  is 
divided,  and,  according  to  the  estimates  of  Hon.  D.  C.  Chase,  superintendent  of  tbe 
Delaware  and  Rantan  Canal  Towing  Line,  and  Mr.  A.  C.  Davis,  shipping  and  ter- 
minal agent,  5  per  cent,  of  it,  or  18i,()2iJ  tons,  goes  through  the  chiuinel  of  Rantan 
Hay. 

Of  the  Perth  Amboy  tonnage,  according  to  the  estimate  of  Mr.  I.  L.  Fisher,  presi- 
dent Vp^*8el  Owners'  Association,  5  per  cent.,  or  108,498  tons,  goes  ont  throngb  this 
same  chunnel. 

There  is,  therefore,  in  addition  to  the  measured  or  registered  tonnage  of  vesseU 
passing  through  Raritan  Bay,  as  given  by  the  collector,  an  estimated  actual  (reii^ht 
tonnage — 

Toaa 

From  South  Amboy 184,623 

From  Perth  Amboy 106, 4« 

Total : 29a,  m 

Estimated  value  of  same,  $2,344,968. 

The  principal  articles  of  commerce  are  coal,  iron,  iron  orea,  steel,  oil,  brick,  pottery, 
clay,  and  mannfjMitnred  articles  of  clay. 

The  eflFect  of  the  work  of  improvement  upon  rates  of  freight,  insurance,  and  com- 
peting routes  of  transportation  are  not  appreciable. 

A  comparison  of  the  entrances  and  clearances  at  the  port  of  Perth  Amboy  forth* 
years  1881  and  l'!i87  shows  the  following  increase: 

Perotot 

Number  of  vessels  entered .'...3^ 

Tonnage  of  vessels  entered 2® 

Number  of  vessels  cleared ^ 

Tonnage  of  vessels  cleared 1^ 

A  like  comparison  of  the  amounts  of  duties  collected  for  the  same  yearasbows  AQ 
increase  in  revehue  of  291  per  cent. 
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Oommercial  Btatiaiics  of  the  port  of  Perth  Amhoy^  N,  J,,  for  the  fiecal  year  ending  June 

30, 1889. 


Foreign  Tesaela  entered 

Foreign  veasels  cleared 

AmiTican  vesaela  from  foreitni  ports 
American  veesel«  for  foreign  ports . . . 

Coastwise  yesnels  entered 

Coastwise  vessels  cleared 


Knmber    I^egi»tered 


25, 2M 
81.669 

10,073 
89,657 
89,729 


Amonnt  of  revenoe  collected. $59,G32.83 

Valoe  of  all  imports 138,840.00 

Talneof  all  exports 1,722,283.00 


E  II. 

REMOVING  SUNKEN  VESSELS  OR    CRAFT   OBSTRUCTING  OR  ENDANGER- 

ING  NAVIGATION. 

1.  IRON    STEAMER  ATLAS,   NEW  YORK  HARBOR. 

Tbe  following  description  of  the  Atlas  was  obtained  from  th«  agents 
of  the  steam-ship  line:  The  steam-ship  Atlcis  is  an  iron-screw  steamer; 
length,  250  feet  3  inches;  beam, 29  feet;  depth,  ITfeet  7  inches;  gross  ton- 
nage, 1,140  tons.  She  was  sunk  in  the  Hudson  River,  a  few  hundred  feet 
off  Barclay  Street,  New  York  City,  after  collision  with  a  ferryboat  Octo- 
ber 23, 1888. 

The  depth  of  water  in  the  river  in  the  vicinity  of  the  wreck  is  66  feet 
at  mean  low  water,  and  the  depth  over  the  pilot-house  of  the  steamer 
is  14  feet  only  at  mean  low  water.  Sealed  projmsals  were  invited  by 
public  advertisements  dated  Match  23, 1889,  and  opened  publicly  May 
4,  1880,  ftr  the  removal  of  the  wreck.  Mr.  William  E.  Chapman  whs 
the  only  bidder,  and  the  "price  bid  was  $14,947.  The  Merritt  Wrecking 
Company  did  not  offer  a  bid,  for  the  reason  that  they  had  already  a  con- 
tract with  the  owners  for  raising  the  wreck.  This  company  has  never 
abandoned  the  wreck,  and  are  still  at  work  trying  to  raise  it.  If  they 
should  be  unsuccessful  in  their  efforts,  the  steamer  will  be  declared  der- 
elict, and  the  contract  for  the  removal  will  be  awarded  to  Mr.  William 
E.  Chapman,  in  accordance  with  the  authority  of  the  Chief  of  Engi- 
neers dated  May  14,  1889. 

2.  The  wrecks  of  two  canal  boats  were  found  in  the  Gowanus  Creek 
Channel  in  May,  during  the  process  of  improving  that  channel.  As  the 
machine  of  the  contractor  was  not  able  to  remove  them,  circular  letters 
were  sent  to  all  the  wrecking  companies  in  the  city,  May  27,  inviting 
bids  for  their  removal. 

Three  bids  in  reply  were  received,  and  opened  June  1,  and  the  con- 
tract was  awarded  by  authority  from  the  Chief  of  Engineers  dated 
June  5,  1889,  to  the  Atlantic  Dredging  Company,  Nerw  York  City,  at 
the  price  of  $450  for  the  removal  of  both  wrecks.  The  wrecks  were  re- 
moved in  June,  and  the  expenditure  was  defrayed  from  the  appropria- 
tion for  the  improvement  of  Gowanus  Creek. 
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Abstract  of  bids  for  the  removal  of  the  wreck  of  ihe  steamiship  Atlas  and  her  carffo^ 
Iping  in  the  Hudson  River ^  near  Barclay  Street^  New  York  City,  ojjened  at  the  UmUrd 
States  Engineer  Office,  Armg  Building,  New  York,  Mag  3,  1689,  at  12  o'dock  m.,  uMOer 
advertisement  of  March  23,  1889. 


No. 


Nuneof  Udder. 


Wm.  B.  Chapman. 


Name  and  reaidenoe  of  aoretiea. 


Charlea  P.  Raymond  and  Jamea  A.  Tan  Bmnt,  BrooUjn,  N.  Y. 


fHW 


£    12. 

PRELIMINART  EXAMINATION  OF  TARRYTOWN  HARBOR,  NEW  YORK. 

Engineer  Office,  TJ.  S.  Army, 

New  York,  N.  T.,  October  24, 1888. 

General  :  In  compliance  with  Department  letter  of  September  29, 
1888, 1  have  the  honor  to  snbmit  the  foliowiug  report  on*  the  preliminary 
examibation  of  Tarry  town  Harbor,  New  York. 

Tarrytown  is  sitnated  on*  the  Tappan  Zee  where  the  Hadson  River 
has  a  width  of  several  miles,  the  channel  being  bordered  on  both  sides 
by  extensive  flats.  The  flat  on  the  eastern  shore  is  abont  three-eighths 
of  a  mile  wide  measured  from  the  12-foot  coutoar  of  the  river  channel 
to  the  wharves  of  Tarrytown,  with  depths  of  3  feet  at  mean  low  tide, 
A  secondary  channel  extends  along  the  shore  with  a  depth  of  4^  feet 
and  affords  the  present  means  of  access  to  the  wharves.  / 

The  improvement  desired  consists  in  dredging  this  channel  abont  6,500 
feet  long,  to  a  depth  of  8  or  10  feet  at  mean  low  water,  and  width  of  200 
feet,  or  else  in  constructing  a  long  dock  from  shore  to  the  main  channel 
in  the  Hudson  River.  Snchan  improvement  if  carried  out  by  the  Gen- 
eral Government  would  probably  cost  in  the  neighborhood  of  $75,0ti0. 

Dredging  alone  without  a  dike  or  breakwater  would  not  prove  per- 
manent. 

Tarrytown  has  now  a  population  of  about  6,000 ;  it  is  a  suburb  of  New 
York  and  is  mainly  a  town  of  villas  and  country  houses,  producing  bat 
little  for  shipment. 

The  commerce  of  the  place  is  estimated  at  about  30,000  tons  of  coal 
and  building  material,  with  an  amount  of  general  merchandise  corre- 
sponding to  the  population. 

The  community  is  in  the  main  well  served  by  the  Hudson  River  Rail- 
road, and  the  improvement  desired  in  the  water  route  would  not  be 
likely  to  affect  the  growth  of  the  place  or  greatly  increase  its  trade. 

I  am  of  the  opinion  that  Tarrytown  Harbor  is  not  now  worthy  of  im- 
provement, as  the  expense  would  be  considerable  and  the  |)opu1ation 
and  interests  centered  there  are  not,  in  my  opinion,  snfiBcient  to  justify  it 
Very  respectfully,  your  obedient  servant, 

Geo.  MoC.  Derby, 
Captain  of  Engineers^  in  Temporary  Charge. 

The  Chief  of  Engineers,  TT.  S.  A, 
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E  13. 

PRELIMINARY  EXAMINATION  FOR  A  SHIP-CHANNEL  BETWEEN  JERSEY 

CITY  AND  ELLIS  ISLAND,  NEW  YORK. 

Engineer  Office,  U.  S.  Army, 
New  York,  N.  Y.,  October  24, 1888. 

General  :  In  compliance  with  the  Department  letter  of  September 
29y  1888, 1  have  the  honor  to  submit  the  following  report  on  the  prelimi- 
nary examination  for  a  ship-channel  between  Jersey  City  and  Ellis 
Island. 

The  act  of  Angost  11, 1888,  in  addition  to  providing  for  a  snrvey  or 
examination  for  ^^  a  ship-channel  between  Jersey  City  and  Ellis  Island," 
provides  for  one  also  ^^  irom  the  Pier  Lithe  (pier  line)  to  the  main  chan- 
nel, a  distance  of  abont  1,650  feet  and  700  feet  north  by  northeast  from 
Ellis  Island,  for  a  ship-channel  or  basin  between  the  deep  water  of 
Hndson  Eiver  and  Ellis  Island."  Both  of  the  above  items  are  referred 
to  me  for  report,  but  it  is  believed  that  they  both  refer  to  the  same  im- 
provement. 

The  general  subject  of  a  ship-channel  along  the  Jersey  Flats  passing 
between  Ellis  Island  and  Jersey  City  was  reported  on  by  Lient.  Col.  G. 
L.  Gillespie,  Corps  of  Engineers,  in  1882,  and  his  report  is  published  in 
Senate  Ex.  Doc.  No.  80,  Forty-seventh  Congress,  first  session. 

The  improvement  now  desired  consists  in  dredging  to  a  depth  of  26 
feet  mean  low  water,  the  area  shown  in  red  on  the  accompanying 
tracing.  I  inclose  herewith  a  letter  from  Mr.  D.  B.  Duncan,  vice-pres- 
ident of  the  North  Eiver  Coal  and  Wharf  Company,  which  sets  forth 
the  arguments  that  can  be  advanced  in  favor  of  the  United  States  un- 
dertaking the  work. 

This  portion  of  the  New  Jersey  shore  is  owned  by  the  Central  Eail- 
road  of  New  Jersey,  and  the  North  Eiver  Coal  and  Wharf  Compauy 
have  leased  for  a  long  term  the  property  indicated  on  the  tracing.  They 
have  constructed  an  immense  pier,  and  are  engaged  in  shipping  coal  for 
the  Eeading  Eailroad  Company  and  the  Beech  Creek  Company,  and 
proteose  to  construct  another  similar  pier,  and  attract  the  business  of 
the  Lehigh  Valley  Eailroad  and  others.  Mr.  Duncan  states  that  they 
shipped  last  year  1,500,000  tons  of  coal,  and  the  new  pier  will  have  a 
capacity  of  2^000,000  more. 

I  have  examined  the  locality,  and  it  is  unquestionably  a  magnificent 
piece  of  property,  in  the  highest  degree  worthy  of  improvement.  The 
proposed  improvement  involves  dredging  about  1,250,000  cubic  yards 
of  mud,  and  would  cost  in  the  neighbDrhood  of  $200,000. 

In  conclusion,  I  would  report  that  the  ship-channel  or  basin  between 
New  Jersey  and  Ellis  Island  is  worthy  of  improvement,  and  if  the  Chief 
of  Engineers  decides  that  it  is  worthy  of  improvement  by  the  General 
Government,  I  estimate  the  cost  of  the  necessary  survey  at  $300. 
Very  respectfully,  your  obedient  servant, 

Geo.  McC.  Deeby, 
Captain  of  Engineers^  in  Temporary  Charge* 

The  Chief  of  Engineers,  TT.  S.  A. 
BNO  89 51 
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survey  for  a  ship-ohannel  between  jersey  city  and  ellis  islr- 

and,  new  york. 

Engineer  Office,  U.  S.  Army, 
New  Yorky  N.  F.,  January  15, 1889. 

General  :  I  have  the  honor  to  submit  the  following  report,  with- 
illustrative  chart-,  upon  the  survey  for  a  ship-channel  between  Jersey 
City  and  Ellis  Island,  New  York  Harbor^  to  comply  with  the  river  and 
harbor  act  of  August  11,  1888.  A  preliminary  report  on  this  survey 
was  made  by  Capt.  George  McO.  Derby,  Corps  of  Engineers,  Octobci 
24,  1888,  to  which  I  respectfully  invite  attention. 

The  survey,  which  was  made  under  the  personal  direction  of  Mr.  C. 
S.  Kelsey,  was  begun  December  19  and  completed  January  4.  The 
chart  comprises  two  plans  for  improvement  to  meet  the  requirements 
of  the  river  and  harbor  act  calling  for  two  distinct  examinations  of  the 
water  space  between  Ellis  Island  and  Jersey  City,  viz  : 

(1)  A  ship-channel  between  Jersey  City  and  Ellis  Island. 

(J)  From  the  pier  lithe  to  the  main  channel,  a  distance  of  about  1,650 
feet,  and  700  feet  north  by  northeast  from  Ellis  Island  for  a  ship-chan- 
nel or  basin  between  the  deep  water  of  Hudson  River  and  Ellis  Island. 

These  two  plans  of  improvement  will  be  considered  separately. 

1.   "SHIP-CHANNEL  BETWEEN  JERSEY  CITY  AND  ELLIS  ISLAND.'' 

Ellis  Island,  which  measures  2.6  acres,  lies  at  the  northern  end  of 
Jersey  Flats,  1,700  ieet  west  of  the  26-foot  curve  on  the  west  side  of  the 
main  ship-channel  leading  to  the  entrance  to  the  Hudson  Biver,  and 
1 ,300  feet  south  from  the  outer  extremity  of  Fort  Liberty  to  coal  wh^u^ 
the  last  wharf  built  from  Communipaw  eastward  toward  the  main  ship* 
channel.  At  the  present  time  there  is  no  navigable  channel,  properiy 
so  called,  between  the  island  and  the  main  shore,  as  the  water  space 
has  barely  a  depth  of  4  feet  mean  low  stage,  except  in  a  depression  close 
in  to  Port  Liberty  wharf,  where  the  depth  is  increased  to  14  to  16  feet 
over  a  width  of  less  than  25  feet.  It  is  reported  that  the  individuals  or 
corporations  controlling  property  on  the  south  side  of  Communipaw 
have  done  occasional  dredging  to  assist  ships  in  entering  the  slii>8  be- 
tween the  piers,  but  as  the  wharves  are  located  at  the  point  where  the 
waters  outflowing  from  the  Budson  Biver  first  experience  an  expansion 
after  leaving  the  strait  between  Jersey  City  and  New  York  City,  the 
velocities  are  diminished,  and  the  materials  held  in  suspension  by  the 
waters  have  a  tendency  to  be  deposited  upon  the  head  of  the  flats, 
causing  shoaling  in  the  chapnels  dredged  across  the  flats.  This  action 
will  be  continuous,  and  the  effect  will  l>e  to  shoal  gradually  any  channel 
which  may  be  opened  to  connect  the  wharves  with  the  main  ship-chan- 
nel of  the  harbor. 

The  promoters  of  this  survey,  however,  desire  that  such  a  channel 
shall  be  opened.  In  this  connection  I  invite  your  attention  to  section 
3,  river  and  harbor  act  of  March  3,  1881,  providing  for  an  examination 
'*  from  a  point  between  Ellis  Island  and  docks  of  New  Jersey  Central 
Bailroad  to  a  point  between  Bobbins  Beef  Light  and  Constable  Hook 
in  waters  of  New  York  Bay,  New  York,"  having  in  view  the  oi>ening  of 
an  inner  communication,  over  Jersey  Flats,  between  upper  New  York 
Harbor  and  Kill  von  Kull.  The  survey  of  this  inner  communication 
was  made  under  my  direction  July-August,  1881,  and  a  report  ^nb- 
.  mitted  to  the  Chief  of  Engineers,  U.  S.  Army,  dated  December  28,  1881 
(Annual  Beport  Chief  of  Engineers  1882,  page  719,  Part  I)^  containing 
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an  estimate  for  the  exeeation  of  a  ship-chaonel  5  mites  long  approxi- 
mately, 300  feet  wide,  and  21  feetdeep,  mean  low  water,  excavated  partly 
through  a  rocky  ledge  and  partly  through  gravel,  sand,  and  mad,  at  a 
total  cost  of  $7,134,980.  The  northern  end  of  the  channel  provided  for 
in  the  act  of  1881  was  located  between  Ellis  Island  and  Jersey  City, 
and  covers  practically  the  ground  to  be  occupied  by  the  channel  pro- 
vided for  in  the  act  of  August  11, 1888. 

This  report,  under  act  of  August  11, 1888,  may  therefore  be  consid- 
ered as  presenting  an  estimate  for  the  excavation  of  a  part  of  the  east- 
ern end  of  the  channel  proposed  to  be  opened  by  the  act  of  1881. 

It  will  be  observed  that  if  the  project  of  1881  is  to  be  ultimately  car- 
ried out,  the  estimate  of  $7,134,980  must  be  largely  increased,  inasmuch 
as  the  depth  now  required  in  the  eastern  section  to  be  improved  under 
the  act  of  1888  is  to  be  26  feet  deep,  mean  low  water,  in  place  of  21  feet, 
mean  low  water,  under  act  of  1881. 

Starting,  then,  the  ship-channel  at  the  26-foot  curve  of  the  main  ship- 
channel  of  New  York  Harbor,  opposite  Communipaw,  and  running  west- 
erly 2,376  feet,  with  a  width  of  300  feet,  to  a  point  700  feet  north  by 
northeast  of  Ellis  Island,  there  will  be  required  to  be  removed  333,731 
cubic  yards  of  solid  material,  sand,  gravel,  and  mud,  measured  in  place, 
or  433,850  cubic  yards,  measured  in  scows,  at  an  estimated  cost  of 
$108,462. 

This  proposed  channel  will  run  immediately  eastward  of  Communi- 
paw and  give  accessibility  to  Iron,  South,  Communipaw,  Coal,  and  Port 
Liberty  docks,  upon  which,  it  Is  stated,  three  millions  and  over  of  coal 
will  be  handled  during  the  next  year.  It  will  provide  no  increased 
anchorage  for  general  shipping,  but  will  materially  benefit  that  part 
of  the  shipping  of  the  port  which  is  employed  in  the  coal  trade.  It  is 
believed  that  the  channel  once  opened  will  need  constant  dredging  for 
its  maintenance. 

2.  FOE  A    "BASIN  BETWEEN  THE    DEEP  WATEB    OF  HUDSON    EFVEB 

AND  ELLIS  ISLAND." 

A  basin  has  been  outlined  upon  the  chart  which  it  is  believed  con- 
forms to  the  intent  of  the  act  It  is  bounded  on  the  south  by  the  pro- 
longation of  the  dock  line  west  of  Port  Liberty  wharf;  on  the  north 
and  west  by  the  pier  line  adopted  in  1883  by  the  riparian  commission- 
ers of  New  Jersey,  and  on  the  east  by  the  26-foot  contonr  of  the  main 
ship-channel.  It  measures  70  acres,  approximately,  and  has  sufficient 
capacity  to  accommodate  conveniently  250  vessels  at  anchor,  alter  al- 
lowing an  open  channel  on  the  north  side  for  convenient  communica- 
tion with  the  adjacent  wharves.  This  basin,  as  has  already  been  stated 
when  considering  Jersey  Flats  in  general,  will  be  particularly  subject 
to  deterioration  arising  from  deposits  laid  by  the  river  waters  and  aris- 
ing principally  from  Jersey  City  influences  and  will  need  constant 
dredging  for  its  maintenance. 

I  have  not  heard  that  the  port  wants  additional  anchorage  for  its 
vessels. 

To  lower  the  bed  of  the  basin  to  the  plane  of  26  feet  below  mean  low 
water  will  require,  it  is  estimated,  the  removal  of  1,361,074  cubic  yards 
of  solid  material,  bowlders,  sand,  gravel,  and  mud  measured  in  place, 
or  1,769,396  cubic  yards  measured  in  scows,  at  an  estimated  cost  of 
$442,339. 

As  the  harbor  lines  for  the  harbor  of  New  York  City  have  been  for 
some  time  under  oonsideratioTi  by  the  Board  of  Engineers  appointed  by 
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the  Obief  of  Engineers  in  compliance  with  section  12,  river  and  harbcnr 
act  of  August  11, 1888,  it  would  seem  inadvisable  at  this  time  to  change 
existing  conditions  on  Jersey  Flats  by  provisions  for  additional  improve- 
ments, such  as  form  the  basis  of  this  report,  which  would  in  the  least 
degree  embarrass  the  Board  of  Engineers  in  its  deliberations  or  con- 
clusions, or  which  after  or  during  execution  would  require  iuture  ad- 
justment to  the  harbor  lines  which  the  Board  might  recommend.  It  is 
possible  also  that  the  recommendations  of  the  Board  in  regard  to  the 
utilization  of  the  flats  and  to  the  establishment  of  new  harbor  lines  may 
be  such  as  to  conflict  with  the  ready  and  economical  execution  of  the 
plans  for  which  estimated  are  presented  in  this  report. 

Jersey  Flats  are  in  the  collectioD  district  of  New  York  and  Newark,  N.  J.,  both  of 
which  are  ports  of  entry.  The  nearest  fort  is  on  Bedloe's  Island,  and  the  nearest 
light-house  is  on  Robbins  Reef,  Upper  Bay^  New  York  Harbor. 

The  amonnt  of  revenue  collected  at  the  port  of  New  York  for  the  year  ending  June 
30,  1888,  was  $145,300,344.35.  The  amount  collected  at  Newark  for  the  same  period 
was  12,613.62.  . 

The  amount  of  commerce  which  will  be  benefited  by  the  improve- 
ments considei^d  in  this  report  has  been  estimated  at  3,500,000  tons, 
representing  a  money  value  of  $15,000,000.  It  is  stated  that  during  the 
year  ending  December  31, 18  8,  10,000  vessels  were  employed  to  trans- 
port the  merchandise  handled  at  existing  wharves,  and  that  when  the 
new  and  proposed  wharf  facilities  have  been  completed  the  number  of 
transporting  vessels  required  will  be  increased  to  20,000,  and  the  rates 
for  handling  and  delivering  coal  will  be  reduced  50  cents  per  ton. 
Very  respectfully,  your  obedient  servant, 

G.  L.  OiLLESPIE, 


The  Chisf  of  Enoineebs,  U.  S.  A. 


Lieut.  Col.  of  EngineerB. 


£  14. 

establishment  op  harbor  lines  of  new  york  harbor  and  tts 

adjacent  waters. 

Office  of  the  Board  of  Commissioners  of  Pilots, 

New  Yorkj  September  13, 1888. 

Sir  :  I  beg  leave  to  hand  you  herewith  a  resolution  of  this  Board, 
calling  for  the  establishment  of  exterior  pier  and  bulkhead  lines  in  this 
harbor. 
By  order  of  the  Board. 
Very  respectfully, 

Ambrose  Snow, 
Hon.  Wm.  0.  Bndioott,  President. 

Secretary  of  War. 

[First  indoraement  J 

Office  Chief  of  Engineers, 

U.  8.  Army, 
September  19,  1888. 

Respectfully  referred  to  Capt.  George  McC.  Derby,  Corps  of  Engi- 
neers, for  report. 
By  order  of  Major  Post,  Corps  of  Engineers,  in  charge. 

Thos.  Turtle, 
Captain  of  Bngineere^  U*  8.  A» 
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(Second  indorsement.] 

Engineeb  Office,  U.  S.  Army, 

Kew  Yorky  September  28, 1888. 

Respectfully  returned  to  the  Chief  of  Engineers,  U.  8.  Atmy,  with 
accompanying  report. 

George  McC.  Derby, 

Captain  of  Engineers. 

(Thiid  indorsement] 

Office  Ohief  of  Engineers, 

U.  8.  Army, 
October  2, 1888. 

Kespeotfally  retained  to  the  War  Department  with  the  recommenda- 
tion  that  the  Ohief  of  Engineers  be  authorized  by  the  8ecretary  of  War 
to  constitute  the  Board  of  Engineers  stationed  in  New  York  City,  the 
Board  to  establish  tJte  harber  lines  of  New  York  Harbor  and  its  adjacent 
waters  in  accordance  with  section  12  of  the  act  of  August  11, 1888. 

Thos.  Lincoln  Casey, 

Brig.  Oen,j  Chief  of  Engineers. 

[Fonrtii  indorsement] 

War  Department,  October  4, 1888. 

Approved  as  recommended  by  the  Chief  of  Engineers. 
By  order  of  the  Acting  Secretary  of  War. 

John  Tweed  alb, 

Chief  Clerk. 

rbsolunon  of  thx  boabd  of  commissionbrs  of  pilots  of  nbw  york  city. 

Office  of  thb  Board  of  Commissioners  of  Pilots, 

New  York,  September  11,  1888. 

At  a  regalar  meeting  of  the  Board  held  this  day  the  following  wae,  on  motion, 
nnanimonely  adopted : 

Whereas  the  maintenance  of  the  channels  of  the  harbor  of  New  York  depends 
n{>on  the  preservAtion  of  the  tidal  basins,  which  are  supplied  and  discharged  through 
said  channels;  and 

Whereas,  in  some  parts  of  said  basins  no  exterior  lines  have  been  established  by  the 
States  of  New  York  and  New  Jersey,  and  in  some  parts  the  lines  so  established  are  not 
definitely  located ;  and 

Whereas,  under  the  present  system,  even  where  such  lines  are  established,  the 
right  to  encroach  beyond  them  is  obtained  with  too  great  facility ;  and  such  en- 
croachments for  the  benefit  of  indiyidual  owners  are  of  &equent  occurrence:  There- 
fore, 

lUeolvedf  That  this  Board  respectfully  petition  the  honorable  Secretary  of  War  to 
cause  harbor  lines  to  be  established  throughout  tbe  basios  connected  with  the  harbor 
of  New  York,  as  authorized  by  section  10  of  the  river  and  harbor  act  of  August  11. 
1888. 

Copied  from  the  minutes. 

By  order  of  the  Board. 

Ambrose  Snow, 

Preeident, 
D.  A.  Nash, 

Secretary. 

bepobt  of  captain  geoboe  mcc.  debby,  cobps  of  enoineebs. 

Engineeb  Office  XJ.  S.  Abmy, 

New  Yorky  N.  F.,  September  28,  1888. 

Genebal  :  ParsaaDt  to  year  iDdorsemeDt  of  the  19th  instant,  on 
tbe  acQompanying  letter  from  the  President  of  tbe  ^ew  York  Board  of 
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Gommissioners  of  Pilots,  I  have  the  honor  to  sabmit  the  following  re- 
port: 

The  Board  of  Pilot  Commissioners  petitions  the  Secretary  of  War  to 
cause  harbor  lines  to  be  established  throughout  the  basins  connected 
with  the  harbor  of  New  York  as  authoriz^  by  section  10  (12)  of  the 
river  and  harbor  act  of  Augnst  10  (11),  1888,  for  reasons  given. 

The  reasons  are,  in  my  opinion,  sound.  There  can  be  no  question  that 
the  depths  in  the  channels  of  a  tidal  estuary  like  New  York  Harbor 
depend  on  the  area  of  the  tidal  basins  which  these  channels  feed. 

The  value  of  the  real  estate  on  water  fronts  in  and  around  New  York 
is  so  very  great  that  it  is  a  constant  temptation  to  every  riparian  owner 
to  reclaim  just  as  much  of  the  land  under  water  as  he  possibly  can,  aod 
to  run  his  docks  out  into  the  channels  just  as  far  as  he  is  allowed  ta 
To  hold  this  tendency  in  check  to  some  extent  the  legislatures  of  the 
States  of  New  York  and  New  Jersey  have  at  various  times  established 
pier  lines  arid  bulkhead  lines  in  those  parts  of  New  York  Harbor  where 
waterfronts  are  the  most  valuable  and  where  consequently  the  danger 
from  unreasonable  encroachment  on  the  channels  and  tidal  ba8ins  is 
greatest.  But  large  areas  and  miles  of  channel,  just  as  valuable  for 
the  maintenance  of  the  regimen  of  the  harbor,  are  still  without  any 
protection.  Two  Engineer  officers  were  detailed  by  the  President  of 
the  United  States  in  1877  lo  co-operate  with  the  authorities  of  the  State 
of  New  York  in  deciding  upon  harbor  lines  for  a  part  of  the  Hudson 
Eiver,  but  no  meetings  were  ever  held  and  no  action  was  taken.  A 
commission  was  also  appointed  in  1875  to  establish  lines  around  Staten 
Island  but  their  report  has  never  been  fully  adopted  by  the  State  of 
New  York,  so  that  the  lines  recommended  lack  the  authority  of  the  law. 

From  these  instances  it  may  be  seen  that  the  States  are  not  alive  to 
the  necessity  of  protecting  the  navigable  water-ways  of  the  United 
States  lying  within  their  domains ;  and  this  is  not  surprising  either 
since,  if  the  channels  are  injured,  it  is  to  the  General  Oovernment  that 
the  public  looks  to  make  good  the  damage. 

It  would  seem  to  be  only  logical  that  the  power  that  restores  shonid 
be  the  one  to  maintain,  and  that  therefore  the  control  of  the  harhor 
lines  should  by  rights  be  in  the  hands  of  the  General  Government  iu  all 
cases  where  the  United  States  is  expending  funds  on  engineering  works 
for  the  benefit  of  navigation. 

But  where  the  opposite  banks  of  the  water-way  belong  to  different 
States,  as  is  the  case  in  many  instances  around  New  York  Harbor,  it  is 
specially  important  that  the  United  States  shonid  take  the  matter  in 
hand,  because  the  proper  consideration  of  the  question  demands  that  both 
sides  of  the  stream  or  tidal  basin  should  be  considered  as  one  problem. 

There  has,  however,  never  been  co  operation  between  the  States  of 
New  York  and  New  Jersey  iu  this  matter.  On  the  contrary  where  a 
commission  appointed  by  the  President  of  the  United  States  recom- 
mended certain  lines  for  the  two  banks  of  the  Kill  von  KuU,  the  State 
of  New  Jersey  failed  to  adopt  them  and  established  its  own  lines  en- 
croaching to  a  serious  extent  upon  the  channel  that  had  been  recom- 
mended by  the  commission.  The  States  in  such  cases  are  interested 
parties  and  should  not  be  permitted  to  act  separately  on  questions  in 
which  their  interests  are  at  variance. 

Finally,  it  has  always  been  an  easy  matter  forany  strong  and  wealthy 
riparian  owner  to  go  to  the  State  legislature  and  get  the  harbor  lines 
in  front  of  his  property  altered  for  his  exclusive  benefit. 

The  proper  establishment  of  these  lines  is  not  a  local  qnest^n,  bat 
involves  the  consideration  of  the  regimeu  of  the  whole  system  of  Oban- 
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11^8  and  basins ;  it  is  obvions  that  when  the  subject  has  received  this 
consideration  and  the  problem  has  been  solved  by  a  competent  commis- 
sion, that  local  alterations  should  only  be  made  under  the  most  excep- 
tional circumstances. 

The  duty  of  preventing  encroachments  beyond  the  authorized  lines 
is  vested  by  the  State  of  New  York  in  the  Board  of  Pilot  Commis- 
sioners, and  their  i>etition  to  the  Secretary  of  War  is  itself  the  best  evi- 
dence of  the  unsatisfactory  working  of  the  present  system. 

For  the  above  reasons  I  would  recommend  that  this  petition  be 
granted,  believing  that  the  establi^^hment  of  harbor  lines  throughout 
the  basins  connected  with  the  harbor  of  New  York  is  essential  to  the 
protection  and  preservation  of  the  harbor. 

The  engineer  in  charge  of  each  district  included  in  the  case  under 
consideration  could  draw  up  a  plan  recommending  pier  and  bulkhead 
lines  for  the  streams  and  harbors  in  his  charge,  which  plan  could  then 
be  referred  to  the  Board  of  Engineers,  or  to  a  special  Board  convened 
for  the  purpose,  on  whose  report  the  final  lines  could  receive  the  recom- 
mendation of  the  Chief  of  Engineers,  and  the  approval  of  the  Secretary 
of  War.  Once  these  lines  are  adopts  it  would  be  most  desirable  to 
make  the  process  of  altering  them  extremely  difficult,  as  by  requiring 
by  regulation  that  no  application  for  a  change  of  the  lines  be  forwarded 
to  the  Secretary  of  War  for  his  approval  without  the  unanimous  recom- 
mendation of  the  engineer  in  charge  the  Board  of  Engineers  and  the 
Chief  ol*  Engineers,  and  that  such  recommendation  should  only  be  made 
for  weighty  reasons. 

As  the  final  establishment  of  the  lines  would  require  a  great  deal  of 
work  and  considerable  time,  existing  lines  established  by  the  State 
coald  advantageously  be  adopted  provisioually,  so  as  to  put  the  United 
States  in  control  at  once  and  prevent  any  injurious  change  being  made 
in  the  State  lines  pending  the  final  establishment  of  the  lines  by  the 
Secretary  of  War. 

The  most  available  official  to  intrust  with  enforcing  the  observance 
of  the  lines  would  appear  to  be  in  this  case  the  supervisor  of  New 
York  Harbor  appointed  under  the  act  of  June  29, 1888 ;  though  the 
woi  k  could  conveniently  be  done  by  the  engineer  in  charge  of  each  dis- 
trict. In  either  event  the  officer  would  be  greatly  assisted  in  the  per- 
formance of  this  duty  by  a  regulation  requiring  all  parties  wishing  to 
build  piers  of  bulkheads  to  apply  to  him  for  a  permit,  in  order  that  the 
location  of  the  structure  may  be  properly  fixed  before  it  is  built. 

In  this  connection  it  would  seem  to  be  desirable  that  a  suitable  pen- 
alty should  be  fixed  for  the  violation  of  such  regulations  as  the  Secre- 
tary of  War  may  make,  which  section  12  of  the  act  of  August  II  does 
not  appear  to  provide. 

Very  respectfully,  your  obedient  servant, 

Geo.  MoC.  Derby, 

The  Chief  op  Engineers,  U.  S.  A.  Captain  of  Engineers. 


a.  harbor  lines  on  east  river  between  fifty-ninth  street 

and  sixty-fourth  street,  new  york  city. 

The  Board  of  Engineers, 
New  York  City,  March  26,  1889. 

General.  :  At  its  meeting  of  March  20,  1889,  the  Board  constituted 
by  special  orders  JIo.  49,  Headquarters  Corps  of  Engineers,  to  ^tab- 
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lish  harbor  Hues  for  New  York  Harbor  and  its  adjacent  waters  anani- 
mously  adopted  the  following  resoiation : 

Besolved,  That  on  the  receipt  of  a  project  in  writing  covering  the  views  presented 
verbally  yesterday  by  Mr.  George  8.  Greene,  engineer* in-chief  of  the  department  of 
docks  of  the  city  of  New  York,  for  improving  the  harbor  lilies  on  East  River,  between 
Fifty-ninth  street  and  Sizty-fonrth  street,  a  special  report  be  made  by  the  presid^it 
of  toe  Board  to  the  Secretary  of  War  recommending  said  project  for  ms  approval,  ai 
this  design  will  not  encroach  upon  the  lines  which  will  ultimately  be  recommended  by 
the  Board. 

In  accordance  with  this  resolution  I  have  now  the  honor  to  transmit 
a  copy  of  a  letter  this  day  received  from  Mr.  Edwin  A.  Post,  president 
of  the  department  of  docks,  together  with  a  tracing  showing  the  pro- 
posed harbor  lines,  and  to  recommend  that  the  honorable  the  Secre- 
tary of  War  be  requested  to  approve  the  same. 
Very  respectfully,  your  obedient  servant, 

Henry  L.  Abbot, 
Colonel  of  Engineers^  Bvt  Brig.  Oen,^ 
President  yew  York  Harbor  Line  Board. 

The  Chief  of  Engineers,  XT.  S.  A. 

[First  JjidoraeioeDt] 

Office  Chief  of  Engineers, 

U.  8.  Armt, 
March  29«  1889. 

Respectfully  submitted  to  the  Secretary  of  War. 
The  department  of  docks  of  the  city  of  New  York  desires  to  estab- 
lish a  new  plan  for  the  improvement  of  the  water-fi-ont  of  the  city  on 
East  River,  between  Fifty-ninth  and  Sixty-fourth  streets. 

It  appearing  from  the  within  to  be  the  opinion  of  the  Board  of  Engi- 
neer Officers  constituted  to  establish  harbor  lines  for  New  York  and 
its  adjacent  waters,  that  the  proposed  plan  will  not  encroach  upon  the 
harbor  lines  which  will  be  ultimately  recommended  by  the  Board,  their 
recommendation  that  the  plan  in  question  be  approved  by  the  Secretary 
of  War  is  submitted  for  favorable  consideration. 

H.  M.  Adams, 
Major y  Corps  of  Engineers^ 

In  Charge. 

[Fourth  iDdorMmeDt.1 

War  Department,  j4i>rtt  11,  1889. 

Approved  as  recommended  by  the  Acting  Chief  of  Engineers,  in  the 
first  indorsement  hereon. 

By  order,  of  the  Secretary  of  War: 

Jno.  B.  Randolph, 

Acting  Chief  Clerh 

lkttbr  of  the  presidbxr  of  ths  department  of  docksi  nsw  york  dtt. 

City  of  New  York,  Department  of  Docks, 

New  York,  March  25, 1S89. 

Sir  :  The  department  of  docks  desires  and  proposes  to  establish  a  new  plan  fot 
tho  improvement  of  the  water-front,  under  section  712  of  the  consolidation  act  tf 
amended  by  chapter  517  of  the  laws  of  1884,  l>etween  Fifty-ninth  street  and  SixtJ* 
fourth  street,  on  the  "East  River ;  the  said  new  plan  will  embrace  the  constmctioD  of 
piers  at  the  foot  of  Sixtieth  street,  Sixty -first  street,  and  Sixty-second  street,  as  shown 
in  red  upon  the  accompanying  plan ;  also  the  construction  of  the  bnlkliead  wallM 
shown  in  blue  lines  on  the  accompanying  plan* 
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Tbe  department  of  docks,  therefore,  submits  to  you,  and  the  Board  of  which  you  are 
preHident,  its  desire  and  intention,  and  requests  to  be  informed  whether  your  Board 
will  approve  of  such  new  plan,  and  also  what  steps  are  necessary  to  be  takeu  by  thia 
department  in  order  to  have  the  approval  of  the  honorable  the  Secretary  of  War. 
Very  respectfully, 

Edwin  A.  Post, 

President, 
General  Hbnry  L.  Abbot, 

Corps  of  Engineers f 
Ptfeident  Board  of  Engineers, 


b.  harbor  lines  for  the  north  and  east  shores  o^  staten 
island,  from  new  brighton  to  fort  wadsworth. 

Harbor  Line  Board, 

yew  YarJc  City,  June  4, 1889. 

General  :  The  Board  of  Engineers  for  harbor  lines  of  New  York  Har- 
bor, constitated  by  Special  Orders,  No.  49,  Headquarters  Corps  of  Engi- 
neers, October,  5, 1888,  has  held  several  pablic  meetings  in  this  city  which 
have  been  well  attended  by  interested  persons  desirous  of  having  mod- 
ifications made  in  existing  pier  lines,  and  has  had  under  special  consid- 
eration the  papers  and  charts  presented  by  the  Bapid  Transit  Kailroad 
Company  of  Staten  Island,  with  an  application  for  an  outward  advance- 
ment of  the  pier  lines  on  the  north  and  east  shores  of  that  island.  For 
a  full  understanding  of  the  subject  the  Board  will  refer  briefly  to  past 
action  in  regard  to  these  lines. 

The  pier  and  bulkhead  lines  of  Staten  Island  have  been  examined 
and  reported  upon  by  two  Commissions  of  Boards  of  Officers :  Firsts  a 
Board  of  Harbor  Commissioners  composed  of  governmental  officers,  ap- 
pointed in  1855  by  the  War  Department  at  the  solicitation  of  the  Uov- 
ernor  of  the  State  of  New  York.  The  shore-line  for  which  pier  and 
bulkhead  lines  were  projected  by  this  Board  extended  from  Fort  Wads- 
worth,  north  and  west  through  the  Kills  to  Seguine  Point,  and  the  re- 
sults were  delineated  upon  maps,  scale  1 :  20,000.  The  outer  pierhead 
line  for  Kill  von  Kull  was  made  to  follow  in  general  the  12-foot  curve, 
and  on  the  east  shore  of  Staten  Island  the  18-foot  curve.  These  lines 
were  confirmed  by  the  State  of  New  York,  chapter  763,  act  passed 
April  17, 1857. 

Second,  a  Board  of  Harbor  Commissioners  appointed  by  the  War  De- 
partment, also  at  the  request  of  the  State  of  New  York,  in  1875. 

After  a  careful  consideration  of  the  subject  for  a  period  covering 
nearly  three  years,  a  system  of  lines  was  projected  in  1878,  extending 
completely  around  the  island.  The  State  of  New  York  confirmed  these 
lines  so  far  as  relates  to  the  shoreline  from  Fort  Wad^worth  to  New 
Brighton,  by  act  of  March  29, 1878,  chapter  88. 

In  1886  the  engineer  officer  in  local  charge  of  the  harbor  improve- 
ments recommended  an  extension  of  these  latter  lines,  which  was  ap- 
proved by  tiie  Secretary  of  War  apparently  for  the  purpose  of  securing 
in  this  way  early  confirmation  by  the  State.  But  the  State  took  no 
action  upon  the  recommendation,  and  the  lines  in  force  to-day  around 
the  island  are  those  confirmed  by  the  State  acts  of  New  York  of  1857 
and  1878. 

The  Staten  Island  Eapid  Transit  Bailroad  Company  is  particularly 
anxious  that  the  lines  east  of  the  New  Brighton,  following  the  eastern 
shore  towards  Fort  Wads  worth  be  extended  outwards  into  the  bay. 
While  Uie  Board  believes  that  no  great  iiqnry  will  be  done  to  the  chw^ 
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Dels  leading  into  the  harbor  by  a  partial  advance  of  the  pier-line  on  the 
concave  eastern  shore  of  the  Narrows,  it  witnesses  with  alarm  any  ef- 
fort which  may  be  made  for  the  material  advance  into  the  upper  bs^v 
by  any  solid  structure  or  structures  which  will  spring  from  the  north- 
eastern end  of  the  island  near  the  entrance  to  the  Kill.  Long  piers  at 
this  point  will  interfere  with  the  tidal  currents  which  flow  to  and  from 
this  water-way,  to  the  actual  detriment  of  the  navigation  of  the  i>oi  t  and 
to  the  injury  of  the  important  tidal  reservoirs  lying  to  the  weetwanl. 
The  Board  has  made  an  examination  of  the  shore-line,  upon  the  ground, 
and  has  studied  with  care  the  papers  and  charts  referred  to  it  for  its 
information.  It  now  presents  upon  the  accompanying  chart  a  delinea- 
tion of  the  lines  which,  in  its  judgment,  may  be  adopted  without  seri- 
ous menace  to  the  integrity  of  the  Kill  von  Kull,  the  hw*bor,  or  any  of 
its  tributary  reservoirs,  and  which  are  in  advance  of  lines  previously 
adopted  by  the  State,  and  will  give  additional  commercial  facilities 
which  are  demanded.  The  Board  is  decidedly  of  the  opinion  that  the 
extension  is  as  great  as  ought  to  be  allowed. 

In  general  the  Board  recommends  that  the  pier-lines  at  St.  George 
be  pushed  out  200  feet  beyond  the  head  of  tJie  existing  pier  at  that 
point ;  that  the  western  branch  be  joined  to  the  pier  and  bulkhead  line, 
south  shore,  or  Kill  von  Kull,  at  New  Brighton  Pier,  by  aneaay  curve, 
and  that  the  southern  branch  be  directed  southward  along  the  36-foot 
curve  of  the  concave  eastern  shore  of  the  island  until  it  strikes  that 
shore  near  the  northeastern  salient  of  Fort  Wadsworth. 

This  pier  line  is  more  definitely  located  by  offsets  from  known  streets 
as  follows :  Beginning  at  the  northeast  corner  of  the  pier  at  New 
Brighton,  280  feet  north  of  the  south  side  of  Richmond  Terrace  at  the  in- 
tersection with  WesterVelt  avenue,  it  runs  eastward  at  a  distance  of  470 
feet  east  from  the  south  side  of  Richmond  Terrace  at  its  intersection 
with  Henry  street ;  thence  east  at  a  distance  of  800  feet  east  from  tlie 
south  side  of  Richmond  Terrace  at  Nicholas  str^;  thence  southerly 
at  a  distance  of  1,145  feet  east  from  the  west  side  of  Jay  street  at  th« 
intersection  with  Hamilton  avenue;  thence  southerly  at  a  distance  of 
985  feet  east  from  the  west  side  of  Brighton  Place  at  the  intersectioB 
with  De  Kalb  street;  thence  southerly  at  a  distance  of  1,375  feet  eaist 
from  the  east  side  of  Stuy  vesant  street  at  the  intersection  with  Sootk 
street ;  thence  southerly  at  a  distance  of  1,825  feet  east  from  the  east 
side  of  Griffin  street  at  the  intersection  with  Arrietta  street;  thenoe 
southerly  at  a  distance  of  1,630  feet  east  from  the  easterly  side  of  Bay 
street  at  the  intersection  with  Washington  street ;  thenoe  southerly  at 
a  distance  of  2,195  feet  east  from  the  easterly  side  of  Bay  street  at  the 
intersection  with  Wave  street;  thence  southerly  at  a  distance  of  2,130 
feet  east  from  the  east  side  of  Bay  stareet  at  the  intersection  with  Gaaal 
street ;  thence  southerly  at  a  distance  of  1,820  feet  east  from  the  weist 
side  of  Bay  street  at  its  intersection  with  Vanderbilt  avenue ;  thence 
southerly  at  a  distance  of  1,570  feet  east  from  the  west  side  of  New  York 
avenue  at  the  intersection  with  Maple  avenue;  thence  sont^ierly  at  i^ 
distance  of  785  tbet  east  from  the  west  side  of  Bay  street  at  its  in^e^ 
section  with  Sylva  street;  thence  southerly  at  a  distance  of  775  feet 
e.ast  from  the  east  side  of  Bay  street  extended  at  the  intersection  with 
Cliff  street ;  thence  southerly  to  the  northeast  comer  of  Fort  Wad»- 
worth. 

From  SL  George  westward  to  New  Brighton  the  distance  iji  the  hulk- 
head  line  behind  the  pier  line  shall  diminish  gradually  firom  400  feet  at  St 
George  to  nothing  at  New  Brighton.  From  St,  Geor^  southward  to- 
wards Fort  Wadsworth  this  distance  of  400  feet  shall  gradually  inoreaic 
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to  600  feet  at  Arrietta  street,  and  be  kept  at  that  distance  as  far  as 
8ylva  street,  and  thence  diminish  gradnally  to  200  feet  at  the  southern 
terminus  of  the  bulkhead  north  of  Fort  Wadsworth. 
Respectfully  submitted. 

'    Henry  L.  Abbot, 
Colonel  of  UngineerSy  Bvt,  Brig,  Oen.y  U.  8.  A.y 

President  of  the  Board. 

0.  B.  COMSTOCK, 

Colonel  of  Engineers^ 

Bvt  Brig.  Gen.j  17.8.  A, 
D.  C.  Houston, 
Lieut  Col.  of  Engineers^ 

Bvt  Col.,  U.  a.  A. 
G.  L.  Gillespie, 

Lieut  Col.  of  Engineers. 

The  Chief  of  Engineers,  U.  S.  A. 

[First  indor8«ment.) 

Office  Chief  of  Engineers 

U.  S.  Army, 
June  19, 1889. 

Respectfully  submitted  to  the  Acting  Secretary  of  War. 

It  appearing  that  the  establishment  of  harbor  lines  of  New  York  Har- 
bor is  essential  to  the  preservation  and  protection  of  the  harbor,  the 
Acting  Secretary  of  War,  by  indorsement  of  October  4, 1888  (papers 
herewith),  approved  the  recommendation  of  the  Chief  of  Engineers  that 
the  Board  of  Engineers  stationed  in  New  York  City  be  constituted  the 
Board  to  establish  the  harbor  lines  of  New  York  Harbor  and  its  adja- 
cent waters  in  accordance  with  section  12  of  the  river  and  harbor  act  of 
Augost  11,  1888. 

The  Board  having  submitted  the  within  report  and  accompanying 
tracing  on  which  the  proposed  lines  for  the  north  and  east  shores  of 
Stateu  Island  from  New  Brighton  to  Fort  Wadsworth  are  drawn,  it  is 
recommended  that  the  lines  selected  be  approved,  and  that  the  approval 
of  the  Secretary  be  placed  upon  the  tracing  submitted. 

Thos.  Lincoln  Casey, 

Brig.  Oen.j  Chief  of  Engineers. 

[Second  indonement.] 

War  Department,  June  21, 1889. 

Respectfully  returned  to  the  Chief  of  Engineers,  with  the  approval 
of  the  Secretary  of  War  to  the  harbor  lines  as  noted  on  the  accompany- 
ing tracing. 
By  order  of  the  Secretary  of  War. 

John  Tweedale, 

Chief  Clerk. 
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IMPROVEMENT  OP  8HEEPSHEAD  AND  CANARSIE  BAYS,  AND  SUMPAWA- 
NU8  INLET,  NEW  YORK— OF  ARTHUR  KILL,  NEW  YORK  AND  NEW  JER- 
SEY—OP CHANNEL  BETWEEN  STATEN  ISLAND  AND  NEW  JERSEY— OF 
RIVERS  IN  NORTHERN  NEW  JERSEY,  AND  OF  THE  HARBOR  OF  KEY- 
PORT. 


REPORT  OF  CAPTAIN  TH08.  L.  CASEY,  CORPS  OF  ENGINEERS,  OFFICER 
IN  CHARGE,  FOR  TEE  FISCAL  YEAR  ENDING  JUNE  30,  1889,  WITB 
OTHER  DOCUMENTS  RELATING  TO  THE  WORK. 

IMPROVEMENTS. 


1.  Sheepshead  Bay,  New  York. 

2.  Canareie  Bay,  New  York. 

3.  Sampawanas  Inlet,  New  York. 

4.  Arthur  Kill,  New  York  and  New  Jer- 

eey. 

5.  Channel  between  Staten  Island  and 

New  Jersey. 


6.  Passaic  River,  New  Jersey. 

7.  Elizabeth  River,  New  Jersey, 

8.  Rah  way  River,  New  Jersey. 

9.  Raritan  River,  New  Jersey. 

10.  Soath  River,  New  Jersey. 

11.  Shrewsbury  River,  New  Jersey. 

12.  Keyport  Harbor,  New  Jersey. 


EXAMINATIONS  AND  SURVEY. 
13.  East  Rookaway  Creek,  New  York.        |  14.  Haokensack  River,  New  Jersey. 


United  States  Engineer  Office, 

New  York,  July  9, 1889. 

General  :  I  have  the  honor  to  transmit  herewith  my  annual  report 
on  the  works  of  river  and  harbor  improvements  in  my  charge  for  the 
fiscal  year  ending  Jnue  30, 1889. 

Of  these  works  the  following  were  in  charge  of  Oapt.  Oeorge  McG. 
Derby,  Corps  of  Engineers,  until  December  6, 1888 :  Passaic,  Elizabeth, 
Kahway,  Raritan,  South,  and  Shrewsbury  rivers,  New  Jersey,  and  Key- 
•  port  Harbor,  New  Jersey ;  and  the  following  were  in  temporary  charge 
^of  *that  officer  nntil  the  same  date :  Channel  between  Staten  Island  and 
New  Jersey,  Cauarsie  and  Sheepshead  bays,  New  York,  and  Sumpawa- 
nus  Inlet,  New  York. 

The  improvement  of  Arthur  Kill,  New  York  and  New  Jersey,  was 
placed  in  my  charge  "by  verbal  order  of  the  Chief  of  Engineers,  Decem- 
ber 10, 1888. 

Very  respectfully,  your  obedient  servant, 

Thos.  L.  Casey, 
Captain  of  Engineers. 

The  Chief  op  Engineers,  17.  S.  A. 
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IMPROVEMENT  OF  8HEEP8HEAD  BAT,  NEW  YORK. 

Sheepshead  Bay,  Long  Island,  is  a  small  tidal  bay  about  2  miles  loog? 
lying  inside  Coney  Island,  N.  x.,  and  extending  easterly  from  the  vil- 
lage of  Oravesend  to  Eockaway  Inlet,  into  which  it  empties.  Its  width 
varies  from  100  to  1,000  feet,  and  its  <lepth  from  0  to  10  feet  at  mean  low 
water. 

The  natural  entrance  is  sabject  to  progressive  changes  of  i>o8itioD 
due  to  the  action  of  the  waves  on  the  sandy  beaches. 

The  first  survey  of  this  bay  was  made  in  1879  by  General  NewtOB, 
whose  report  dated  February  7f  1879,  may  be  found  in  the  Annual  Be- 
port  of  the  Chief  of  Engineers  for  1879,  page  400,  and  a  further  histoiy 
of  the  improvemant  relating  especially  to  the  cut  connecting  the  b^r 
with  Dead  Horse  Inlet  may  be  found  in  the  same  report  for  the  year 
18:58,  Part  1,  Page  625. 

A  project  for  the  expenditure  of  the  $5,000  appropriated  by  the  aet 
of  August  15, 1886.  and  of  the  additional  $5,000  appropriated  by  tbe 
act  of  August  11,  1888,  was  submitted  January  10,  1889.  This  pro- 
ject called  for  a  channel  60  feet  wide  and  5^  feet  deep  at  mean  low 
water  from  the  town  of  Sheepshead  to  within  1,080  feet  of  Dead  Hone 
Inlet  Cut,  a  distance  of  5,350  feet. 

The  project  was  approved  February  9, 1889,  and  the  work  adver 
tised  under  date  of  February  12.  The  bids  (abstract  herewith)  were 
opened  March  21,  and  the  lowest  bid,  that  of  Brainard  Bros,  at  39 
cents  per  cubic  yard,  was  recommended  for  acceptance  on  the  groood 
that  a  bid  of  this  figure  had  been  previously  approved  by  the  Chief  <rf 
Engineers.  The  recommendation  was,  however,  not  approved  and 
orders  were  received  from  the  Department  to  reject  all  the  bids  andie* 
advertise  the  work.  This  was  accordingly  done  under  date  of  April 
11, 1889,  the  bids  (abstract  herewith)  being  opened  on  May  6.  Tbe 
lowest  'bidder  was  the  firm  of  Brainard  Bros,  at  33  cents  per  caWc 
yard.  It  was  recommended  that  this  bid  be  rejected,  and  authority  was 
at  the  same  time  requested  to  do  the  work  by  hired  labor  in  open  mar- 
ket, which  recommendation  and  request  were  approved  by  the  Depart- 
ment. 

On  June  3  two  private  bids  were  received  simultaneously  j  one  from 
M.  H.  Flannery,  dated  May  30,  and  the  other  from  Morris  F.  Brainard* 
dated  June  1,  both  agreeing  to  undertake  the  work  for  25  cents  p^r 
cubic  yard.  It  was  recommended  that  the  bid  of  M.  H.  Flannery  b« 
accepted ;  tbe  approval  of  the  recommendation  by  the  Department  being 
dated  June  12, 1889.  Work  waa  to  be  begun  as  soon  as  possible,  bot 
nothing  had  been  done  at  the  close  of  the  fiscal  year. 

Sheepshead  Bay  is  not  a  harbor  in  any  sense  of  the  word,  and  in  all  ^ 
probability  never  will  be.    At  present  it  is  only  used  for  pleasure  hoats 
of  small  draught  belonging  to  Oravesend  and  the  large  hotels  on  Coney 
Island. 

There  appears,  therefore,  to  be  no  necessity  for  further  appropriation 
at  ])resent. 

This  work  is  in  the  collection  district  of  New  York,  which  U  the  neawrt  port  of 
entry.    Nearest  light-house,  Fort  Tompkins  Light;  nearest  fort,  Fort  HiMnilton. 

The  amount  of  revenue  collected  at  the  port  of  New  York  daring  the  year  ending 
Jnne  30,  1889,  $147,694,618.45. 

Tbe  total  amoant  expended  to  June  30,  1889,  is  |16,904.85, 
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l*he  expenditures  during  the  fiscal  year  amount  to  |1,022.41,  as  follows : 

Cost  of  pro  rata  share  of  1  tug-boat $585.00 

Cost  of  examination  made  in  1889 - 217.50 

Cost  of  administration ^..^ 219.91 

Total 1,022.41 


Original  estimate  (1879) 100,000.00 

Revised  estimate  (1882) 34.200.00 

Amount  appropriated 1 26,000.00 

Amount  expended 16,9u4,85 

Money  statement. 

Julvl,  1888,  amount  available |6,117.56 

Amount  Impropriated  hy  act  of  AngOBlll,  1888 5,000.00 


July  1, 1889,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1, 1888 $1,022.41 

July  1, 1889,  outsUnding  liabilities 60.75 

July  1, 1889,  amount  covered  by  existing  contracts 8, 000. 00 


10,117.56 


July  1,  1889,  balance  available 


9, 083. 16 
1, 034. 40 


1 


Amount  (estimated)  required  for  completion  of  existing  project 8, 200. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


Ah$traot  of  bid8  for  drodging  the  channel  in  Skeepakead  Bay,  New  York,  opened  at  the 
United  States  Engineer  Office,  Army  Building,  New  Yorky  N.  F.,  at  12  o'clock  m.,  on 
March  21,  under  advertieement  dated  February  12,  1889. 


Na 

Name  snd  addieea  of  bidder. 

Name  and  realdenoe  of  tnretiee. 

Price  bid 
per  cnbic 

yard 
measured 
in  scows. 

Total 
amount 
of  bid. 

1 
2 
3 

4 

John  H.  O'Bonrke,  Brooklyn,  N.  Y. . 

Henrv  DoBois*  Son8,Neiy  York, 

N  X 
H.  H.  Fluinmy,  New  York,  N.  Y. . . 

Braioird  Bros.,  New  York,  N.  Y — 

Peter  J.   O'Rourke  and  Patrick 

Tormey,  Brool^b  n.  N.  Y. 
Abraham  Du  lioii  and  James  Ba 

Boi8,New  Yorlc.N.Y. 
David  J.  CoDuvU  aud  Wright  Hoi- 

comb,  New  York,  N.  Y. 
Theodore  Smith,  BogoUi,  Bergen 

Company,  N.  J.,  and  George  W. 

Rogers, Elizabeth,  N.J. 

Cent*. 
45 

42 

60 

39 

$8,000 
8,000 
8,  COO 
8,000 

Amount  available  for  dredging,  $8,000. 

Abstract  of  bide  for  dredging  channel  in  Sheepahead  Bay,  New  York,  opened  at  the  United 
States  Engineer  Office,  room  79  Army  BuHding,  Ne90  York,  N.  F.,  at  12  o'clock  m.,  on 
May  6,  18c9,  under  adcertisement  dated  ApHl  11, 1889. 


No. 

Name  and  address  of  bidder. 

Name  and  residence  of  sureties. 

Prioebid 
per  cubic 

yard 
measnred 
in  scows. 

TotAl 

amouut 

of  bid. 

1 
2 

Morris  F.  Brainard.  Brooklyn,  N.  Y. 
Charles  Du  Bois.  New  York.  N.  Y. . 

Henry  Smith  and  Oeorge  W.  Bosers, 

Jersey  City,  N.J. 
Henry  Js.  Du  Bois  and  Abraham  Du 

BoU,  New  York.  N.Y. 

Cents. 
38 

41 

$8,000 
8,000 

Amount  available  for  dredging,  $8, 000. 
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mPROVEMENT  OP  CANAR8IE  BAY,  NEW  YORK. 

The  first  survey  of  this  bay  with  a  view  to  its  improvement  was  made 
in  1879.  The  scheme  of  improvement  involved  a  channel  6  feet  deep 
at  mean  low  water  and  100  to  150  feet  wide,  extending  f]X>m  the  shore  at 
Oanarsie  Landing  to  the  navigable  channel  in  Jamaica  Bay,  a  distance 
of  about  3,500  feet.  It  was  thought  that  the  channel  might  be  main* 
tained  by  the  construction  of  two  pile-dikes  forming  a  tidal  reservoir. 
The  estimated  cost  under  this  project  was  $88,000. 

The  rise  and  fall  of  the  tide  is  ^P  feet  and  the  minimum  low- water 
depth  at  present  existing  in  the  channel  is  5.9  feet. 

A  detailed  history  of  the  work  will  be  found  in  the  Annual  Beport 
of  the  Chief  of  Eugineers  for  18S7,  Part  I,  p.  637. 

At  present  a  portion,  1058  feet  in  length,  of  the  north  dike  has  been 
constructed,  and  in  January,  1888,  bids  were  invited  by  public  adver- 
tisement for  constructing  1,000  feet  of  the  south  dike,  and  a  contract 
formed  on  February  25  of  the  same  year  with  Stephen  A.  Kelly  for 
the  construction  of  850  feet  of  this  dike,  at  $9.87  per  linear  foot,  it  be- 
ing necessary  to  reduce  the  projected  length  to  some  extent  in  oitler  to 
retain  funds  for  the  necessary  dredging  in  the  spring.  Work  was  be- 
gun May  2, 1888,  and  was  in  progress  at  the  close  of  the  fiscal  }e^r 
(see  Annual  Report,  1888).  The  date  of  expiration  of  this  contract  was 
July  1,  1888,  bat  it  was  subsequently  extended  to  August  3,  at  wbicli 
date  the  contract  was  closed,  820  leet  of  dike  having  been  constrncte^l 
The  extreme  width  of  this  dike  is  5  feet  and  its  height  2  feet  above 
mean  high  water.  The  piles  used  in  its  construction  are  of  oak,  and  at 
the  last  inspection.  May,  1889,  the  structure  was  in  fairly  good  con- 
dition. 

A  special  agreement  dated  October 31, 1888, was  made  withBrainard 
Bros,  for  dredging  a  channel  100  feet  wide  and  6  feet  deep  at  mean  lov 
water  from  Oanarsie  Landing  to  deep  water  of  Jamaica  Bay,  the  stip- 
ulated price  being  22^  cents  per  cubic  yard,  scow  measurement.  Work 
was  begun  under  this  agreement  November  20, 1888,  and  concloded 
February  27,  1889,  the  total  number  of  cubic  yards  removed  being 
33,320.  The  resulting  channel  is  100  feet  wide  and  6  feet  deep  at  mean 
low  water  between  the  points  indicated  above,  except  for  a  short  dis- 
tance where  the  width  is  but  50  feet.  In  addition  to  this  a  cut  100  feet 
in  length  50  feet  in  width  and  6  feet  deep  was  made  on  the  east  side  of 
the  steam-boat  landing  at  Oanarsie  for  the  convenience  of  the  steam- 
boats in  turning. 

In  the  project  submitted  for  the  expenditure  of  the  appropriation  rf 
$10,000,  made  under  the  act  of  August  11,  1888,  it  was  recommended 
that  $1,500  be  expended  in  repairing  the  north  dike.  An  examination 
of  the  channel  and  dike  in  the  early  part  of  April  of  this  year  shows 
that  the  channel  has  remained  practically  unchanged  during  the  pa^ 
winter  and  that  $400  or  $500  will  place  the  dike  in  good  order.  1^ 
wa«  therefore  recommended  that  $1,000  of  the  fund  reserved  for  re- 
pairs and  extension  of  the  dike  be  expende«l  in  dredging  a  cut  at  the 
end  of  the  wharf  at  Oanarsie  Landing  and  extending  it  tbronghtotbe 
southwest  to  connect  with  the  southwest  channel.  This  recommenda- 
tion, which  was  made  at  the  earnest  solicitation  of  the  people  of  tb« 
town  of  Flatlands,  was  approved  by  the  Department  at  Washington) 
April  10, 1889,  but  no  work  has  yet  been  done. 
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The  expeuditares  daring  the  fiscal  year  ending  Juue  30,  1889,  amount 
to  $16,827.11,  a8  follows : 

Co6t  of  constracting  8*K)  feet  of  dike  (contract  February  25, 1888) $7, 988. 40 

Cost  of  dred^ng  33,320  cubic  yards,  at  22i  cents 7,497.00 

Cost  of  examination  of  dredged  channel  (1889) 186. 00 

Cost  of  inspection .• ' 747.87 

Cost  of  administration 407.84 


Total i6;827.1l 

Canarsie  Landing,  besides  being  the  terminas  of  the  Brooklyn,  Eock- 
away  Beach  and  Jamaica  Bay  Kailroad,  from  which  passengers  are 
transshipped  by  steamer  to  Bockaway  Beach,  has  a  large  fishing  indus- 
try. 

The  dikes  already  constructed  appear  to  maintain  the  channel,  and 
until  the  effect  of  floating  ice  during  a  hard  winter  can  be  observed  it  is 
recommended  that  the  extension  of  them  be  deferred. 

It  is  thought  that  $10,000  will  be  sufficient  to  complete  the  channel 
and  repair  the  dikes,  and  an  appropriation  of  this  amount  is  therefore 
recommended. 

The  amount  expended  on  this  improvement  to  June  30, 1889,  is  $41,- 
390.74. 

This  work  is  in  the  coUection  district  of  New  York,  which  is  the  nearest  port  of  en- 
try.   Nearest  light-house.  Fort  Tompkins  Light.    Nearest  fort.  Fort  Hamilt<)n. 

The  amount  of  revenoe  collected  at  the  port  of  New  York  during  the  fiscal  year 
ending  June  30,  1889,  |147,694,618.45. 

Original  estimates $88,000.00 

Amouut  appropriated 43,000.00 

Amount  expended 41,:^.  74 

A  statement  of  the  commerce  of  Canarsie  Bay  will  be  found  in  the 
Annual  Report  of  the  Chief  of  Engineers  for  1887,  Part  I,  page  740. 

Money  statement. 

July  1,  1888,  amount  availahle $46.87 

Amount  appropriated  by  act  of  August  11, 1888 10,000.00 

10, 046. 87 
July  1, 1889,  amount  expended  during  fiscal  year  exclusive  of 

liabilities  outsUnding  July  1, 1888 $8,437.61 

Julyl,  1889,  outsUnding  liabilities 2.00 

8,439.61 


July  1, 1889,  balance  available 1,607.26 


< 


'Amount  ^estimated)  required  for  the  completion  of  existing  project 45, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,1891  10, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

,    harbor  acts  of  1866  and  1h67. 


F3. 

IMPROVEMENT  OF  8UMPAWANUS  INLET,  NEW  YORK. 

Sampawanns  Inlet,  known  in  the  neighborhood  and  on  the  Coast 
Survey  charts  as  Sampawams  Greek,  is  a  small  creek  on  the  soath  side 
of  Long  Island,  emptying  into  the  Great  South  Bay. 

It  lies  about  36  miles  east  of  New  York  Gity,  15  miles  east  of  the 
western  end  of  the  Great  South  Bay,  and  nearly  twice  as  far  from  its 
eastern  end. 
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Fire  Island  Inlet,  throagh  which  most  of  the  waters  of  Great  Soaih 
Bay  pass  into  the  Atlantic  Ocean,  lies  sonth-sontbeast  of  Saoipawains 
Greek,  distant  aboat  6  miles  in  a  direct  line,  bnt  11  miles  by  the  cliau- 
nel. 

The  inlet  is  a  tidal  stream  from  100  to  200  feet  wide,  mnning  op  to 
the  town  of  Babylon,  Long  Island,  which  lies  less  than  a  mile  north  of 
the  mouth. '  It  is  crossed  here  by  a  dam,  which  forms  a  reservoir  for  the 
fresh- water  of  a  small  creek,  which  supplies  the  town  with  water. 

The  mean  rise  and  fall  of  the  tides  at  the  mouth  of  the  inlet  is  only 
1.3  feet,  and  the  bottom  of  the  bay  and  of  the  inlet  is  soft  mud. 

The  first  survey  of  Sampawams  Greek  of  which  we  have  any  reeofd 
was  ordered  by  act  of  Googress,  approved  June  14, 1880,  and  was  mside 
during  the  fall  of  1888,  under  the  direction  of  General  (then  Colonel) 
John  Kewton,  Gorps  of  Engineers. 

His  report  may  be  found  in  the  Annual  Report  of  the  Chief  of  Engi- 
neers for  1881,  Part  I,  page  64. 

The  project  of  improvement  based  upon  this  survey  provided  for 
dredging  a  channel  150  feet  wide  and  5  feet  deep  at  mean  low  water 
from  the  5-foot  curve  in  the  bay  to  the  steam-boat  dock  at  the  month  of 
the  creek,  a  distance  of  about  1,500  feet,  and  thence  5  feet  deep  and  100 
feet  wide  up  the  inlet  to  the  town  of  Babylon,  a  distance  of  about  3,500 
feet  further.  The  estimated  cost  of  tnaking  this  improvement  was 
$23,116. 

The  mean  range  of  tides  at  the  mouth  of  the  inlet  being  only  1.3  feet, 
there  was  practically  no  current  swift  enough  to  produce  scour.  The 
depth  of  water  in  the  proposed  channel  at  the  time  of  the  survey  was 
from  I  to  3  feet  in  the  creek  and  from  3  to  5  feet  outside. 

It  was  not  believed  that  diking  would  assist  in  improving  this  en- 
trance, and  inquiry  showed  that  the  depth  of  water  both  outside  and 
inside  the  inlet  had  materially  diminish^  in  late  years. 

The  amount  expended  under  the  project  to  June  30, 1888,  was  $6,928.12, 
giving  a  channel  75  feet  wide  and  5  feet  deep  from  the  steam  boat  wharf, 
750  feet  below  it,  besides  two  cuts,  each  25  feet  wide,  alongside  the 
wharf. 

Outside  of  the  cuts  so  made  and  extending  to  the  5-foot  curve  in  the 
bay  a  shoal  was  left  on  which  the  depth  was  only  about  4|  feet. 

An  examination  made  in  1886  showed  that  since  the  last  dredging 
was  done,  in  1883,  both  the  cut  and  the  dat  outside  had  shoaled  from  6 
inches  to  1  foot,  the  depth  in  the  cut  being  about  5  feet,  while  ou  the 
flat  it  was  from  4  to  4j^  feet.  This  was  to  have  been  anticipated,  as  ap- 
pears by  the  preliminary  report  made  by  General  Newton.  The 5foot 
curve  in  the  bay  was  1,500  feet  from  the  steam-boat  wharf,  but  inside 
this  curve,  for  about  750  feet  toward  the  wharf,  lay  the  flat. 

The  commerce  of  Sampawams  Greek  is  essentially  that  of  Babylon,  a 
small  town  of  from  3,000  to  5,000  inhabitants,  1  mile  above  the  mouth 
of  the  creek,  depending  almost  entirely  upon  the  summer  trade  of  the 
hotels  and  cottages  along  the  north  shore  of  Great  South  Bay  and  on 
Fire  Island  Beach. 

The  commerce  of  Babylon  by  water  has  been  decreased,  apparently 
because  the  Long  Island  Railroad  has  taken  away  the  sea-going  busi- 
ness. Babylon  itself  has  improved,  and  has  become  a  fashionable  sum- 
mer resort  At  present  its  commerce  by  sea  is  carried  on  by  three  pas- 
senger steam-boats,  drawing  from  4  to  5  feet,  running  in  summer  to  Fire 
Island  Beach ;  three  schooners,  drawing  from  5  to  5}  feet,  carrying  brick, 
lime,  lumber,  and  other  heavy  flreight  to  Babylon  the  year  round ;  lUO 
sloops  and  pleasure  boats,  drawing  from  1  to  2  feet  of  water,  taking  oat 
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sailing  and  fishing  parties  in  sammer,  of  which  seven  or  eight  remain 
in  nse  during  the  winter,  fishing  and  taking  oysters  and  clams  to 
Pntchogne,  Sayville,  and  New  York. 

The  commerce  of  the  creek,  in  my  judgment,  does  not  warrant  the 
formation  of  a  channel  more  than  5  feet  deep  from  the  6-foot  curve  in 
the  bay  to  the  steam-boat  wharf,  for  the  convenience  of  the  few  steam- 
ers and  schooners  which  make  use  of  the  creek. 

It  is  stated  that  the  shoals  in  the  bay  kill  the  sea  so  entirely  that 
pleasure  boats  can  now  lie  in  the  month  of  the  creek  in  all  weather. 

So  far  as  the  extension  of  the  improvement  from  the  steam -boat  dock 
up  to  the  inlet  is  concerned,  there  appears  to  be  no  reason  why  the  Grov- 
erument  of  the  United  States  should  undertake  it. 

The  original  estimate  of  the  cost  of  the  work  was  $23,115.  Seven 
thousand  dollars  have  been  appropriated. 

Ten  thousand  dollars  can  be  expended  in  giving  a  5-foot  channel  out 
into  the  bay  for  the  use  of  steam-boats,  but  I  think  that  the  work  is 
more  a  matter  of  local  than  public  interest 

This  work  is  in  the  collection  district  of  New  York,  which  is  the  nearest  port  of 
entry.    Nearest  light-house.  Fire  Inland  Light.    Nearest  fort,  Fort  Hamilton. 

The  amount  of  revenue  coUeoied  at  the  i>ort  of  New  York  during  the  fiscal  year 
ending  Jnne  30,  1889,  $147,694,618.45. 

Original  estimate $23, 115.00 

Amount  appropriated 7,000.00 

Amount-expended 6,982.87 

Money  statement. 

July  1, 1888,  amount  available $71.88 

July  1, 1889,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1888 54.75 

July  1, 1889,  balance  available 17.13 

•  ■'      • 

{Amonn t  (estimated)  required  for  completion  of  existing  proleot 16, 1 15. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1891    10,000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


F4. 

IMPROVEMENT  OF  ARTHUR  KILL,  NEW  YORK  AND  NEW  JERSEY. 

The  act  of  Angnst  11, 1888,  making  appropriations  for  rivers  and  har- 
bors provides  as  follows : 

Improving  Arthur  Kill  between  Stateh  Island  Bridge  and  the  New  Jersey  shore, 
New  York  and  New  Jersey,  dredsing  and  straightening  channel  near  Staten  Island 
Bridge  and  removing  the  pioint  of  land  westerly  of  same,  ten  thousand  dollars. 

This  appropriation  was  introdaced  by  the  Committee  on  Oommerce  of 
the  Senate,  the  object  being  to  cut  off  the  point  on  the  Staten  Island 
shore  a  short  distance  south  of  the  railroad  bridge  with  the  hoi)e  and 
expectation  that  the  current  on  the  flood  v^ould  h^  directed  more  truly 
towards  the  eastern  draw-span  of  the  bridge. 

A  rough  survey  of  the  point  in  question  was  ordered  by  Department 
instructions  dated  August  16,  1888,  with  request  that  a  report  and 
sketch  giving  the  curves  and  depth  of  water,  the  amount  of  the  point 
that  can  be  cut  off  for  the  sum  appropriated,  the  present  direction  of 
the  flood  currents  and  the  probable  or  possible  effect  the  dredging  in 
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gaestion  will  have  upon  the  set  of  the  flood-tide  between  the  point  and 
bridge,  be  forwarded  to  the  Department. 

This  report  was  submitted  August  30,  1888,  was  approved  by  the 
Acting  Secretary  of  War  September  4,  1888,  and  the  ofl&cer  then  in 
charge,  Captain  Derby,  ordered  to  submit  a  project  for  the  expenditure 
of  the  money  and  to  take  immediate  steps  towapis  acquiring  title  to  the 
necessary  land  to  carry  the  excavation  back  to  the  proposed  bulkhead 
lines.    This  project  was  submitted  October  11, 1888. 

This  report  inclosed  the  deed  of  Jacob  Hatfield  and  wife  in  consider- 
ation of  $1  for  1.29  acres  of  land  for  the  imiirovement  of  Arthar  Kill, 
New  York  and  New  Jersey,  and  if  approved  it  was  i^ecomraended  that 
payment  be  made  for  it  ($69.50)  without  waiting  to  have  the  title 
searched.  Tbe  report  also  stated  that  the  ownership  of  the  reoiaiolDg 
.22  acre  required  was  in  dispute  and  that  it  might  be  necessary  to  con- 
demn this  portion  of  the  land  in  question. 

In  compliance  with  Department  letter  November  23,  1887,  a  tracing 
showing  the  api)roved  plans  for  the  improvement  of  Arthur  Kill  was 
transmitted  to  the  Department  October  11,  1888. 

Application  for  the  services  of  the  United  States  district  attorney 
for  the  eastern  district  of  New  Yoik,  to  prepare  the  necessary  papers 
for  the  conveyance  of  the  land,  in  accordance  with  General  Order  >'a 
47,  Adjutant  General's  Office,  1881,  was  made  to  the  Department  under 
date  of  October  23, 1888,  and  telegraphic  notification  dated  December 
31,  1688,  was  received  January  2, 1889,  authorizing  me  to  consult  with 
United  States  District  Attorney  M.  D.  Wilber. 

The  matter  was  placed  in  the  hands  of  Attorney  Wilber  Januaiy  ^ 
1889.  No  action  having  been  taken  by  the  district  attorney  a  com 
munication  was  forwarded  to  the  Department  under  date  of  April  20, 
1889,  requesting  that  condemnation  proceedings  be  instituted  aoder 
provisiouB  of  the  act  of  April  24,  1888, with  a  view  to  procuring  the 
land  in  question  at  the  rate  of  $60  per  acre. 

The  Secretary  of  War  on  April  2.,  in  a  letter  to  the  Attorney -GeoeriL 
requested  that  condemnation  proceedings  be  instituted,  and  the  United 
States  district  court  thereupon  appointed  commissioners  to  ascertain 
the  compensation  to  be  made  to  the  owners  and  |>erson8  interested. 

The  commisioners  appointed  were  as  follows:  Noah  Tebbets,  of  Kinp 
County,  Clarence  T.  Barrett,  of  Richmond  County,  and  Henry  T.  Met- 
calf,  ot  Richmond  County. 

No  further  action  had  been  taken  at  the  close  of  the  fiscal  year. 

The  expenditures  during  the  fiscal  year  ending  June  30, 1889,  amouDt 
to  $974.35,  as  follows : 

Cost  of  pro  rata  share  of  1  tng-boat |5^f? 

Cost  of  administitation 389.^ 

This  work  is  in  the  collection  district  of  New  York,  which  is  the  nearest  port  w 
entry.;  nearest  lisht-hoase,  Bergen  Point  Light ;  nearest  fort,  Fort  Tompkins. 

The  amount  of  revenue  collected  at  the  port  of  New  York  during  the  year  ending 
June  30,  1889,  is  |147,694,61d  45. 

Money  statement 

Amount  appropriated,  by  act  August  11,  1888 $10,000.00 

July  1,  1889,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1888 970 

July  1,  1889,  balance  available 9.0&»^ 

'Amount  (estimated)  required  for  completion  of  existiuff  project 16.5(0.2! 

Amount  thatcan  be  prontably  expended  in  fiscal  year  ending. I  nne:i0,189l    16.50Q.vO 
]  Submitted  in  compliance  with  requiroments  of  sections  2  of  river  and 
.    harbor  acts  of  1866  and  1807. 


IM 


Sespectf^ully  suimitt^ 
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F5. 

IMPROVEBIENT   OF    CHANNEL    BETWEEN    STATEN    ISLAND   AND    NEW 

JERSEY. 

A  desoriptioD  of  this  channel  and  a  complete  history  of  the  work  done 
towards  its  improvement  may  be  found  in  the  Annaal  Report  of  tbe 
Chief  of  Engineers  for  1887,  Part  I,  page  743. 

Thns  far  the  improvement  has  been  confined  to  that  part  of  the  chan- 
nel, about  If  miles  long,  which  lies  to  the  east  of  Eiizabethport^  N.  J.,  and 
at  the  mouth  of  Kewark  Bay.  This  originally  had  a  depth  of  only  0^ 
feet  at  mean  low  water,  while  the  remainder,  lying  between  the  shores 
of  Staten  Island  and  New  Jersey,  had  a  depth  of  from  14  to  40  feet  at 
mean  low  water. 

The  first  project  for  the  improvement  of  this  channel  was  made  in 
1873.  This  provided  for  dredging  it  to  a  depth  of  10  feet  for  a  width  of 
150  feet  at  its  shallowest  part,  and  protecting  the  cut  by  parallel  dikes. 
The  estimated  cost  of  this  was  $443,210.  F.ity  thousand  dollars  of  this 
amount,  appropriated  in  1874,  was  si>ent  in  1874-'75  in  the  construction 
of  2,237  feet  of  the  south  dike,  opposite  Elizabethport. 

Great  opposition  being  made  to  this  plan  by  oystermen  and  tow-boat- 
men, it  was  decided  to  modify  it,  and  the  project  was  therefore  changed 
in  1880,  so  as  to  dredge  a  channel  400  feet  wide  and  13  feet  deep  over 
the  middle  200  feet  of  its  width,  leaving  it  but  12  feet  deep  over  the  re- 
maining widths  of  100  feet  on  each  side.  The  estimated  cost  of  this 
work  was  $125,705.  In  addition  to  this  it  was  proposed,  should  it  be 
found  necessary,  to  build  four  detached  dikes  along  tbe  line  of  the  chan- 
nel, two  on  the  north  and  two  on  tbe  south  side,  the  estimated  cost  of 
which  was  $60,000,  bringing  the  total  estimated  cost  of  the  proposed 
improvement  up  to  $185,705. 

No  active  work  has  been  done  during  the  past  fiscal  year,  and  the 
only  expenditures  have  been  for  surveys,  office  administration,  and  part 
purchase  of  steam-propeller,  amounting  to  $2,123.33,  as  follows : 

Coat  of  pro  rat*  share  of  o)i6  tag-boat $910.00 

Cost  of  survey  (April.  1889) 501.00 

Cost  of  draughting 148.00 

Cost  of  administration 564.  :i3 

Total 2.123.33 

In  its  present  condition  the  channel  possesses  depths  of  from  13  to 
20.7  feet  at  mean  low  water  throughout  its  length,  through  widths  vary- 
ing from  160  to  350  feet,  the  narrowest  portion  being  in  the  bend  at  the 
Stake  Light,  where  it  appears  to  be  least  stable. 

Before  proceeding  with  the  expenditure  of  the  $15,000  appropriated 
by  the  act  of  August  11,  1888,  it  was  considered  desirable  to  settle,  if 
possible,  the  question  of  training-dikes,  and  in  this  connection  the  fol- 
lowing letter  was  addressed  to  the  Chief  of  Engineers  on  May  9,  and 
the  reader  is  referred  to  the  accompanying  diagram  as  explanatory  of 
the  subiect-matter  of  the  letter : 

New  York,  May  9,  1889. 

General:  In  compliance  with  your  letter  of  Augast  22,  IQSS,  I  have  the  honor  to 
anbtnit  the  following  project  for  the  expenditnre  of  the  appropriation  of  |15,UU0  In 
the  act  of  Angnat  11,  18^,  for  continaiug  the  improveraeut  of  the  channel  between 
Staten  Island  and  the  New  Jersey  shore,  New  York  and  New  Jersey. 

The  project  now  in  process  of  execntion  consists  in  making  a  channel,  connoctiog 
Arthur  Kill  with  Kill-von-KuU,  5,900  feet  long,  400  feet  wide,  100  feet  on  either  side 
of  the  axial  line  to  have  13  feet  depth  mean  low  water,  aud  the  residne  only  12  feet, 
with  training-dikee  on  both  sides,  if  the  channel  can  not  otherwise  be  maintained. 
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The  current  obeeryations,  ma^e  in  1872,  under  the  direction  of  General  Newton, 
indicated  a  complexity  of  condition  which,  if  tme,  would  render  the  proper  conrw 
to  take  in  the  improvement  of  this  channel  a  matter  of  some  doubt.  I  have  accord- 
ingly bad  a  new  series  of  observations  made  by  Mr.  C.  S.  Kelsey,  the  results  of  which 
i  t  is  proposed  to  discuss  before  recommending  any  active  work.  The  resnlts  obtaiaed 
b^  Mr.  Kelsey,  while  practically  corroborating  the  earlier  ones  of  General  Newtoo, 
give  some  interesting  additional  information.  On  the  diagrams  transmitted  heie- 
with  the  flood  currents  are  given  in  their  earlier,  middle,  and  later  stagea  on  map  A, 
while  the  corresponding  stages  of  the  ebb  are  represented  on  map  B. 

On  examining  the  earliest  Coast  Survey  charts  of  this  region,  it  is  seen  that  a 
very  good  natural  channel  has  always  existed  in  nearly  its  present  i^sition,  showing 
that,  although  a  meeting  point  of  the  floods  through  the  Arthur  Kill  and  Kill-Ton- 
Kull,  and  tnerefore  an  elevated  region  of  slackwater  near  the  flood  stages,  thers 
must,  nevertheless,  be  an  eroding  current  at  certain  stages  of  the  tide.  This  premise 
is  confirmed  by  the  current  observations.  It  is  seen  that  the  portions  which  follow 
the  channel,  and  therefore  those  to  which  it  owes  its  existenoe,  are  the  early  flood  sod 
the  last  of  the  ebb.  After  the  early  flood  has  passed,  the  currents  simply  flow  in  a 
broaflly  divergent,  somewhat  indefinite,  area  to  the  north,  because  of  the  dvnainie 
head  caused  by  the  opposed  currents  benind.  They  do  not  appear  to  t-ake  any  definite 
channel,  but  flow  northward  across  the  angular  portion  of  the  present  channeL 

From  a  mature  study  of  these  conditions  it  would  appear  that  no  dikes  can  be  of 
sufficient  service  to  warrant  their  cost.  The  course  of  the  present  channel  is  deter- 
mined by  conditions  which  could  not  be  materially  modifiea  by  diking.  The  western 
portion  is  simply  a  direct  prolongation  of  the  narrow,  deep  channel  through  the 
Arthur  Kill,  and  the  eastern  portion  a  correspondingly  direct  prolongation  of  the 
Kili-von-Kull,  the  northwesterly  deflection  of  the  eastern  portion  after  passing  be- 
tween Shooters  Island  and  the  mainland  being  caused  by  the  point  of  land  opposite 
Shooter's  Island.  These  currents  meet  at  the  present  angle  of  the  channel  And^as 
before  stated,  move  off  in  the  flood  stages  in  a  broad  area  to  the  northward.  The 
angle  in  question  (at  the  Stake  Light)  must  always  be  a  point  subject  to  d^oeition, 
and  the  only  course  to  pursue  will  i>e  to  dredge  it  from  time  to  time  to  the  requisite 
depth. 

I  would,  therefore,  recommend  that  the  present  project,  involving  diking,  be  ao 
modified  as  to  dispense  with  the  dikes,  and  that  the  entire  available  funds  be  devoted 
to  dredging  at  the  positions  marked  on  the  map  transmitted  to  the  Department  Jan- 
uary 18,  li»),  the  work  to  be  done  by  contract  after  the  specifications  are  prepared 
and  advertisement  for  proposals  made  in  the  usual  manner  in  the  public  press. 

The  available  funds  may  be  advantageously  expended  as  follows : 

For  dredging $13,500.00 

For  administration,  inspection,  and  surveying 1,500.00 

ToUl 15,000.00 

Very  respectfully,  your  obedient  servant, 

Thos.  L.  Casbt. 

Captain  of  Atgimeen. 

The  Chief  of  Enoinbbrs,  U.  S.  A. 

Through  General  H.  L.  Abbot,  Corps  of  Engineers,  Division  Engineer  K.  £• 
Division. 


Washington,  D.  C,  Jfajf  15, 1889. 

Captain:  Your  letter  of  9th  instant  submitting  project  for  the  expenditure  of  th« 
appropriation  of  $15,000  made  by  the  river  and  harbor  act  of  August  11,  16H8,  ibr 
channel  between  Staten  Island  and  the  New  Jersey  shore,  has  been  received. 

The  project  is  approved,  the  work  4o  be  done  by  contract  after  advertisement  in 
accordance  with  regulations. 
By  command  of  Briff.  Gen.  Casev. 

Very  respectfully,  your  obedient  servant, 

H.  M.  Adams, 
Major f  Corp$  o/Engimeen, 

Through  Col.  H.  L.  Abbot,  Corps  of  Engineers,  Division  Engineer,  N.  £.  DiviBioa. 

lu  accordance  with  this  plan  specificatious  were  prepared  based  on 
a  survey  made  during  the  month  of  April,  1889;  these  were  duly  ad- 
vertised and  the  bidts  opened  on  June  24, 1889  (abstract  herewith). 
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The  oonimerce  of  this  channel,  which  is  known  as  the  Kills,  is  so  large 
that  the  narrow,  abrupt  bend  near  the  Stake  Light  constitutes  a  serious 
impediment  to  navigation.  This  part  should  be  widened  to  400  feet  as 
))roiK)sed,  the  depth  of  the  widened  part  to  be  13  feet  as  in  the  other 
portions  of  the  channel,  and  it  is  recommended  that  $30,000  be  appro- 
priated for  this  purpose. 

From  statistics  compiled  in  the  fiscal  year  ending  June  30, 1887,  the 
total  shipping  passing  the  Stake  Light  was  shown  to  be  8,442,439  tons 
with  a  valuation  of  $67,539,512. 

This  work  is  in  the  collection  district  of  New  York,  which  is  the  nearest  port  of 
entry.    Nearest  light-honse,  Bergen  Point  Light;  nearest  fort,  Fort  Tompkins. 

The  amoont  expended  to  June  30,  ISSU,  was  1170,312.73. 

The  amount  of  revenue  collected  at  the  port  of  New  York  during  the  fiscal  year 
ending  June  30,  1889,  $147,694,618.45. 

Original  estimate  (1873) - $443,210.00 

Revised  estimate  (1880) 186,705.00 

Kevised  estimate  (1883) 210,000.00 

Amount  appropriated 184,000.00 

Amount  expended 170,312.73 

Money  atatemewt. 

July  1, 1888,  amount  available $810.60 

Amount  appropriated  by  act  of  August  11,  1888 15,000.00 

15, 810. 60 

July  1. 1889,  amount  expended  during  fiscal  year,  exclusive  of 

liabilitiesoutstandiug  July  1,1888 $2,123.33 

July  1, 1889,  outstanding  liabilities 74.62 

July  1,  1889,  amount  covered  by  existing  contracts 12, 000. 00 

14. 197. 95 

July  1, 1889, balance  available 1,612.65 

{Amount  (estimated)  required  for  completion  of  existing  project 76, 000. 00 

Amount  thatoan  be  profitabl^vexpended  in  fiscal  year  ending  June  30, 1891  30, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


Ahstraots  of  bids  far  improving  the  channel  between  Slaten  leland  and  New  Jersey,  _ 
dredging f  opened  at  the  U.  8.  Engineer  Office,  room  79,  Armg  Building,  New  York, 
N.  t.,  at  12  i/clock  m,  on  June  24,  1889,  under  adeertieement  dated  Mag  24,  1889. 


Ko. 

Nmdo  and  oddreM  of  bidder. 

Kame  and  addreu  of  saretics. 

Per  onbio 

yardmeaa- 

ured  in 

S0OW8. 

Total 

amount 

of  bill. 

1 

Thornna  H.  Benton,  Elizabeth, 
N.J. 

Geo.  S7.  RoKerH  and  Kcndriok  R. 
WUsou.Bli£abetb,K.J. 

27 

$12,000 

Amount  availablo  for  dredging,  $12,000. 

The  bid  of  Thomas  U.  Bentou  whs  accepted  by  the  Department  June  28,  1889,  au<l 
^  contract  for  doing  the  work  will  be  entered  into  as  soon  as  practicable. 
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F6. 

IMPROVEMENT  OF  PAS8IAC  RIVER,  NEW  JERSEY. 

The  Pa8saic  River  is  being  improved  under  two  separate  projectH, 
the  first  applying  to  the  river  above  Centre  Street  Bridge,- Newark,  as 
far  as  Passaic,  a  distance  of  8  miles ;  the  second  to  the  lower  course  of 
the  river,  from  Centre  Street  Bridge  to  and  beyond  the  shoal  in  Newark 
Bay,  a  distance  of  7|  miles. 

1.— ABOVE  NEWARK. 

Before  its  improvement  was  undertaken  the  upper  part  of  the  river 
had  a  navigable  6-foot  channel,  except  at  Middle,  Belleville,  Bnther- 
ford.  Park,  and  Holzman's  bars,  where  the  depths  were  4.5  feet,  3.9 
feet,  3  feet,  and  3.5  feet,  respectively. 

The  project  of  improvement  was  adopted  in  1872,  and  provided  for  a 
channel  across  and  above  the  shoals  from  7^  to  6  feet  deep  at  mean 
low  water,  and  from  200  to  50  feet  wide,  to  be  obtained  by  dredging 
and  diking,  at  a  cost  of  $123,924.  It  was  modified  in  1885  by  extend- 
ing the  channel  below  Middle  Bar  1,500  feet  to  the  Erie  Railroad 
Bridge,  increasing  the  estimate  to  $129,000. 

Under  this  project  $124,107.54  had  been  expended  to  June  30, 1838, 
and  channels  of  the  requisite  depth  had  been  dredged  from  60  to  75 
feet  wide,  excepting  for  a  distance  of  1,500  feet  above  the  Erie  Bailroad 
Bridge. 

No  work  has  been  done  during  the  fiscal  year,  and  no  expenditure  of 
money  exceptmg  for  ofilce  administration,  and  a  pro  rata  payment  for 
the  dredging  plant,  described  under  the  head  of  the  Baritan  Eiver, 
amounting  to  $3,708.92,  as  follows : 

Cost  of  pro  rata  share  of  one  dipper-dredge $1,629.00 

Cost  of  pro  rata  share  of  three  dump-scows 1,235.2S 

Cost  of  pro  rata  share  of  one  tug-boat 390.00 

Cost  of  inspection 240.00 

Cost  of  administration 214.67 

Total 3,708.92 

The  channel  is  comparatively  free  from  rapid  changes,  and  no  com- 
plaints have  been  received  during  the  year.  The  traffic  on  the  river  is 
steadily  increasing,  10,773  vessels  passing  the  nlraw-bridge  at  Centre 
street,  Newark,  during  the  past  year,  against  10,040  in  1SS7,  and  0,271 
in  1879. 

On  the  22d  of  December,  1888,  a  letter  was  written  by  Mr.  William  O. 
McDowell  to  the  Hon.  C.  S,  Fairchild,  Secretary  of  the  Treasury,  stat- 
ing that  the  bridge  of  the  New  York  and  Greenwood  Lake  Bailroad,  in 
North  Newark,  was  injuring  navigation  by  reason  of  the  large  stones 
forming  the  filling  of  the  icebreakers  of  the  draw-support  falling  into 
the  fair- way  of  the  draw,  the  sheathing  having  become  insecure  from 
decay.  On  investigation  it  was  found  that  no  serious  damage  had  been 
done,  but  it  was  recommended  that  the  railroad  company  l^  requested 
to  repair  the  sheathing. 

With  the  exception  of  a  survey  made  in  1879  from  Centre  Street 
Bridge  to  Montclair  and  the  Greenwood  Lake  Railroad  Bridge,  a  di8> 
tauce  of  2^  miles,  no  detailed  survey  of  any  portion  of  the  upper  river 
has  been  made  since  1875,  and,  from  the  records,  no  complete  survey 
has  ever  been  made.    It  is  therefore  proposed  to  begin  a  complete  and 


APPENDIX   F — ^REPORT   OP   CAPTAIN   CA8ET.  825 

systematic  SQirey  as  soon  as  practicable,  and  before  resomiDg  active 
oi>erations. 

The  estimated  amount  required  to  complete  the  exising  project  is 
$7,512,  and  of  the  survey  $1,600. 

Passaic  River  is  in  the  collection  district  of  Newark,  which  is  the  nearest  port  of 
entry.  Nearest  hght>hoase^  Passaic  Light,  at  the  lower  end  of  dike  in  Newark  Bay. 
Fort  Tomkins  is  the  nearest  fort. 

Amount  of  revenue  collected  during  the  fiscal  year  ending  June  30, 1889,  |2, 018. 07. 

Original  estimate  (1872) $123,9-24.00 

Bevised  estimate  (1886) 133,762.00 

Amount  appropriated 133,750.00 

Amount  expended 127,816.46 

Money  statement 

July  1,  1888,  amount  available $2,142.46 

Amount  appropriated  by  act  of  August  11,  1888 7,500.00 

9, 642. 46 
July  ],  1889,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 

outstanding  July  1, 1888 3,708.92 

July  1,  1889,  balance  available 5,93:t.54 

(Amount  (estimated)  required  for  completion  of  existing  project 3, 100. 00 
An:onnt  that  can  be  profitably  expended  in  fiscal  vear  ending  Jnno30, 1891      9, 012. 00 
Snbmilted  in  compliance  with  requirements  of  sections  2of  liverand 
harbor  acts  of  1866  and  1867. 

2.— BELOW  NEWARK. 

The  lower  portion  of  the  river,  from  the  Centre  Street  Bridge  to 
Newark  Bay,  was  tirst  surveyed  by  the  Engineer  Department  in  1879. 
The  greatest  depth  in  the  channel  at  a  point  above  the  Elbow  Beacon 
was  only  7.1  feet,  and  in  many  places  the  greatest  depth  was  7  5  feet  at 
mean  low  water.  A  project  was  adopted,  baseil  on  this  survey,  provid- 
ing for  obtaining,  by  diking  and  dredging,  a  channel  200  feet  wide  and 
10  feet  deep  at  mean  low  water,  from  the  Centre  Street  Bridge  to  New- 
arlr  Bay,  at  a  cost  of  $232,875. 

This  project  was  modified  in  1884,  pursuant  to  the  river  and  harbor 
act  of  that  year,  providing  for  extending  the  dike  at  the  mouth  of  the 
river  into  the  bay,  a  distance  of  12,000  feet,  and  for  dredging  a  channel 
across  the  shoal  in  Newark  Bay,  200  feet  wide  and  10  feet  deep  at  mean 
low  water,  increasing  the  original  estimate  to  $353,875. 

June  30,  1888,  $1^,707.85  had  been  expended  under  this  project ;  the 
dike  at  the  mouth  had  been  extended  about  2,200  teet,  making  a  total 
length  of  6,205  feet;  the  channel  through  the  shoal  in  the  bay  had  been 
dredged  to  the  required  dimensions,  as  also  the  channel  up  the  river  as 
far  as  the  Newark  and  New  York  Railroad  Bridge.  The  remainder  of 
the  distance  to  the  Centre  Street  Bridge  the  10-foot  channel  had  only 
been  dredged  from  130  to  100  feet  in  width.  These  results  had  been  of 
very  great  benefit  to  the  large  commerce  of  the  river,  which  was  esti- 
mated in  1884  at  1,200,000  tons,  valued  at  $30,000,000. 

The  contract  of  October  25,  1886,  with  P.  Sanford  Ross,  for  the  con- 
struction of  about  1,500  feet  of  dike,  in  prolongation  of  the  dike  at  the 
month  of  the  river,  had  been  extended  90  days  at  the  close  of  the  fis- 
cal year  ending  June  30,  1887.  The  contractor  continue<l  work  until 
September  7,  1887,  when  the  contract  was  closed  5  500.3  feet  of  dike 
were  constructed  during  that  fiscal  year,  making  the  total  length  con- 
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Btracted  ander  the  contract  1,500.3  feet,  and  the  entire  length  of  the 
dike  6,205 ;  its  projected  length  is  12,000  feet. 

The  statement  made  in  the  preceding  paragraph  represents  the  con- 
dition of  the  dike  at  the  present  day,  no  additional  work  having  been 
done. 

With  the  exception  of  a  yery  slight  amount  of  shoaling  near  the 
mouth  of  the  river  (about  0.5  of  a  foot),  the  channel  is  maintaining 
itself,  and  no  complednts  have  been  received  daring  the  year. 

For  reasons  advanced  by  my  predecessor  in  the  annual  report  for 
1888,  it  is  not  advisable  to  make  any  farther  expenditures  in  extending 
this  dike  until  such  extension  is  shown  to  be  necessary. 

The  expenditures  for  the  fiscal  year  amount  to  $12,429.99,  as  follows: 

Coat  of  pro  rata  share  of  1  dipper-dredge $5,973.00 

'Cost  of  pro  rata  share  of  3damp-8oows 4,529.2S 

Cost  of  pro  rata  share  of  1  tng-boat 1,900.00 

Cost  of  inspection  of  same • • 176.  €7 

Cost  of  administration 451.07 

Total....: 12,429.99 

The  estimated  amount  required  for  the  completion  of  the  existing 
project  is  $154,375,  and  of  this  it  is  estimated  that  $100,000  might 
profitably  be  expended  during  the  fiscal  year  ending  Jane  30, 1891,  in 
widening  the  channel  to  the  dimensions  required  by  the  existing  proj- 
ect and  in  the  construction  of  the  river  dikes. 

Pastiaio  River  is  in  the  ooUeotion  district  of  Newark,  which  is  the  nearest  port  of 
entry.  Nearest  lisht-honse,  Passaic  Light,  at  the  lower  end  of  the  dike  in  Newark 
Bay.     Fort  Tompkins  is  the  nearest  fort. 

Amount  of  revenue  collected  during  the  fiscal  year  ending  Jnne  30,  1889,  (2,018.07. 

Original  estimate  (1879) $232,875.00 

Eeviscd  estimate  (1884) 353,875.00 

Amount  appropriated 199,500.00 

Amount  expended 181.137.84 

Mr.  Oeorge  B.  Swain,  chairman  of  the  Board  of  Trade,  Newark,  reporto 
that  no  marked  change  ha«  been  observed  in  the  tonnage  of  the  Passaic 
for  the  past  year.  It  is  estimated  at  1,000,000  tons  aonnally.  Twenty- 
two  thousand  three  hundred  and  seventeen  vessels  passed  the  draw  at 
the  mouth  of  the  river  as  against  22,742  in  1887. 

Jfon^  statement.. 

July  1, 1888,  amount  available t3, 113.15 

Amount  appropriated  by  act  of  August  11,  1888 87,500.00 


30, 613. 15 

July  1,  1889,  amount  expended  during  fiscal  year,  exolnsiTeof 

liabilities  outstanding  July  1, 1888 $12,250.99 

July  1,  1889,  ouUtanding  liabilities 92.63 

12,343.02 


July  1,  1889,  balance  available 18,269.53 


'Amount  (estimated)  required  for  completion  of  existing  project 154,37&.00 

Amount  t  hat  can  be  profitably  expended  in  fiscal  year  ending  Jnne  30, 1891  100, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 
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F7. 
IMPROVEMENT  OP  ELIZABETH  RIVER.  NEW  JERSEY. 

This  stream^  which  is  2|  miles  in  leugth  from  its  mouth  to  the  head 
of  DavJgatiOD,  at  Broad  street,  Elizabeth,  has  a  width  of  from  50  to  90 
feet,  and  before  its  improvement  the  wharves  in  the  city  could  only  be 
reached  at  high  water  by  vessels  drawing  less  than  4  feet.  Its  com- 
merce was  estimated  at  45,000  tons  annually.  The  range  of  the  tide 
wa8  about  4.7  feet  at  its  mouth  and  3.4  feet  at  Bridge  street. 

The  project  for  the  improvement  was  adopted  in  1876,  and  provides 
for  obtaining  by  dredging  a  channel  60  feet  wide  and  7  feet  deep  at 
high  water  from  the  mouth  of  the  river  to  the  head  of  navigation,  at 
au  estimated  cost  of  $25,530. 

The  amount  expended  under  this  project  to  June  30,  1888,  was  $26,- 
721.74  and  a  channel  has  been  dredged  to  the  required  depth  to  within 
1,000  feet  of  the  Broad  Street  Bridge.  A  slight  increase  in  the  com- 
merce of  the  stream  had  been  observed. 

There  has  been  no  appropriation  for  this  work  since  1882,  and  the 
expenditures  during  the  last  fiscal  year  have  been  $179.11  for  office  ex- 
penses. 

The  condition  of  the  river  has  deteriorated  since  work  was  suspended. 
When  last  examined  vessels  drawing  5  feet  could  ascend  the  river  to 
the  head  of  the  dredged  channel  at  high  tide.  The  commerce  of  the 
river  is  about  30,000  tons,  but  no  substantial  increase  can  be  expected 
while  the  river  remains  in  its  present  condition.  A  coal-yard  estab- 
lished last  year  has  done  a  business  of  about  6,000  tons. 

If  it  is  the  intention  of  Congress  to  complete  this  improvement  the 
balance  of  the  estimate,  $16,160,  could  be  expended  profitably  as  re- 
gards the  efficient  prosecution  of  the  work  during  the  fiscal  year  end- 
ing June  30, 1891,  and  would  be  applied  to  dredging  the  channel  to  the 
full  dimensions  required  by  the  project. 

The  estimated  amount  requirod  for  the  completion  of  the  improve- 
ment is  $16,160. 

Elizabeth  is  in  the  collection  district  of  Newark,  N.  J.  Nearest  light-hoose,  Ber- 
gen Point  Light.    Nearest  fort,  Fort  Tompkins. 

Amount  of  revenne  collected  at  the  port  of  Newark,  N.  J.,  during  the  fiscal  year 
ending  June  30,  18b9,  |2,018.07. 

Original  estimate  (1878) $25,530.00 

Eevised  estimate  (1882) 43,160.00 

Amonnt  appropriated 27,000.00 

Amount  expended 26,900.85 

Money  statement. 

Joly  1, 1888,  amount  ayailable 1278.26 

July  1,  1889,  amount  expended  daring  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1, 1888 $179. 11 

July  1, 1889,  outstanding  liabiUties 23.40 

202. 51 

Jaly  1, 1889,  balance  available 75.75 

{Amount  (estimated)  required  for  completion  of  existing  project 16, 160. 00 
Amount  tnat  can  be  profitably  expended  in  fiscal  year  ending  June  30,1891    16, 160. 00 
Snbmitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1667. 
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F  & 
IMPROVEMENT  OF  RAHWAY  RIVER,  NEW  J£R8£Y. 

Ill  it8  original  coudition  the  Bahway  Kiver  had  a  depth  of  8  feet  aod 
more  at  mean  high  water  from  its  mouth  to  Bricktown,  -'^  miles;  7  feet 
at  Edgar's  Dock, 4^  miles;  4.4  feet  to  Milton  Avenue  Bri<lgre,  4|  miles» 
and  4  feet  to  Main  Street  Bridge,  5  miles,  in  the  town  of  Rah  way.  Its 
commerce  was  estimated  at  120,000  tons,  and  three  attempts  had  been 
made  to  establish  a  line  of  steam-boats  on  the  river,  bat  had  failed  on 
account  of  the  bad  condition  of  the  stream. 

The  original  project  for  its  improvement  was  adopted  in  1878,  and 
provided  for  dredging  a  channel  125  feet  wide  and  8  feet  deep  at  faigb 
water  from  Bricktown  to  Milton  Avenue  Bridge,  and  100  feet  wide  from 
that  point  to  Main  Street  Bridge.  The  tide  rises  about  5  feet  at  the 
mouth  and  4  feet  at  the  head  of  navigation. 

June  30,  1888,  136,932.33  bad  been  expended  under  this  project, 
which  had  resulted  in  the  formation  of  a  channel  7  feet  deep  at  high 
water,  and  from  100  to  50  feet  in  width  to  within  550  feet  of  the  head 
of  navigation.     It  has  not,  however,  proved  permanent. 

The  commerce  of  the  river  had  not  increased,  though  freight  rates  to 
Kahway  had  been  materially  reduced  as  a  result  of  the  iraproremeDt  of 
the  river. 

There  has  been  no  appropriation  for  this  work  since  1882,  and  the 
expenditures  for  the  last  fiscal  year  amounted  to  $60.37  for  office  ex- 
penses. 

The  condition  of  the  river  has  deteriorated  since  work  was  sus- 
pended and  its  commerce  has  decreased,  the  shoaling  of  the  river  hav- 
ing obli<]^ed  one  of  the  principal  shippers  to  transfer  his  business  to  the 
railroad. 

If  it  is  tlie  intention  of  Congret^s  to  complete  this  iaiprovement,  the 
bahiuce  of  the  estimate,  $29,250,  could  be  expended  profitably  as  re- 
gards the  efficient  prosecution  of  the  work  during  the  fiscal  year  end- 
ing June  30, 1891,  and  would  be  applied  to  deepening  and  widening  the 
cliannel  by  dredging. 

The  estimated  amount  required  for  the  completion  of  the  improve- 
ment, in  accordance  with  the  approved  project,  is  $29,250. 

This  work  is  in  the  collection  district  of  Perth  Amboy,  N.  J.,  which  is  the  iicareel 
port  of  entry.  The  nearest  light-hoase  is  Prince's  Bay  Light,  and  Fort  Tompkins  U 
the  uearcHt  fort. 

Aniount  of  revenue  collecte<l  during  the  fiscal  year  ending  June  30, 18S9,  $59,632.83 

Original  estimate  (1878) $36,65,^00 

Revised  estimate  (1882) '. 66,2r:0.00 

Aniount  appropriated 37,000.00 

Ainonnt  expended 36,9^.70 

Money  statement. 

July  1,  18S8,  amount  available $67.67 

July  1,  1881),  amount  expended  dnring  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1888 : 60.37 

July  1,  1889,  balance  available 7.30 

(Amount  (estimated)  required  for  completion  of  existing  project .'29,  S&O.  00 

Amount  that  can  be  prohtably  expended  in  fiscal  vear  ending  June  30, 1891  29, 250. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
haibor  acts  of  1866  and  1867. 
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Fg. 
IMPROVEMENT  OF  RARITAN  RIVER,  NEW  JERSEY. 

Before  its  improvement  by  the  United  States  the  Earitan  River  had 
a  depth  of  8.6  feet  at  "  The  Stakes,''  3  miles ;  of  C.5  feet  at  the  "Middle 
Orounds/'  4^  miles;  of  7.5  feet  at  Whitehead's  Sand  Dock,  8^  miles; 
aiul  between  this  i)ointand  New  Brunswick,  12^  miles  above  the  mouth, 
the  channel  was  obstructed  by  a  number  of  rocky  shoals  with  depths  of 
from  8.4  feet  to  6.9  feet  at  mean  low  water.  The  citj^  of  New  Hruns- 
wic;k  and  the  Delawareand  Raritan  Canal  which  terminates  here,  together 
with  c^xtensive  brick-yards  on  the  South  River,  did  a  large  commerce  on 
^  be  stream,  estimated  in  1871  at  3,053,857  tons  per  annum. 

The  present  project  was  adopted  in  1874,  and  provides  for  obtaining 
by  diking  and  dredging  and,  where  necessary,  by  drilling  and  blasting 
rock,  a  channel  200  feet  wide  and  10  feet  deep  at  mean  low  water  from 
the  mouth  to  New  Brunswick,  at  a  cost  of  $2,093,662.05.  It  was  modi- 
fled  in  1881,  pursuant  to  the  river  and  harbor  act  of  that  year,  by  add- 
ing to  it  the  dredging  of  the  south  channel,  about  13,000  feet  long,  100 
feet  wide,  and  5^  feet  deep  at  mean  low  water,  from  Kearney's  Dock  to 
Crab  Island. 

Under  this  project  $456,674.58  had  been  expended  June  30,  1888,  in 
constructing  the  dikes  required  by  the  project  at  "The  Stakes  "and 
"Middle  Grounds,"  in  dredging  channels  200  feet  wide  and  12  feet  deep 
at  mean  low  water  at  these  points,  and  in  drilling,  blasting,  and  dredging 
a  channel  of  the  same  dimensions  across  the  rocky  shoals  at  White- 
head's Sand  Dock.  Under  the  two  special  allotments  made  for  it  in  the 
acrs  of  March  3,  1881,  and  August  2,  1882,  the  south  channel  was 
dredged  to  the  required  depth  for  a  distance  of  4,000  feet.'  These  im- 
provements bad  becD  of  great  benefit  to  navigation,  permitting  the 
large  tows  in  use  on  the  river  to  reach  a  point  4  miles  below  New 
Brunswick  at  all  stages  of  the  tide.  The  commerce  of  the  river  was 
reported  in  1887  at  1,675,355  tons,  valued  at  $28,119,173. 

A  special  agreement  approved  June  13,  1888,  was  made  with  M.  H. 
Flannery  for  dredging  a  channel  through  the  shoals  between  White- 
bead's  Sand  Dock  and  Martin's  Dock,  at  40  cents  per  cubic  yard,  and  for 
the  construction  of  a  lateral  training-dike  with  the  dredged  material. 
According  to  the  modified  project,  the  proposed  dike  was  to  be  3,260  feet 
in  length  with  a  width  of  25  feet  and  built  to  the  height  of  mean  low 
water. 

On  July  16, 1888,  work  was  commenced  on  the  shoal  below  Martin's 
Creek  at  the  point  where  the  operations  of  the  preceding  season  had 
been  discontinued  and  completed  August  6,  3,263  cubic  yards  having 
been  excavated.  The  completed  channel  is  900  feet  in  length,  100  feet 
wide,  and  10  feet  deep  at  mean  low  water,  and  the  total  amount  of  mate- 
rial removed,  10,893  cubic  yards. 

Work  was  begun  on  the  shoal  below  Widmar's  Dock  on  August  6, 
and  the  channel,  1,080  feet  in  length,  and  of  the  same  width  and  depth 
as  the  preceding,  completed  September  18.  The  amount  of  material 
removed  was  10,474  cubic  yards. 

Operations  were  begun  on  the  third  shoal  opposite  Martin's  Dock  on 
September  22,  and  discontinued  on  November  19,  the  material  removed 
amounting  to  11,516  cubic  yards,  the  resulting  channel,  100  feet  wide 
and  10  feet  deep,  being  1,040  feet  in  length. 

At  the  conclusion  of  the  working  season  the  channel  had  been  car- 
ried 1^  miles  up  the  river  and  to  within  If  miles  of  New  Brunswick. 
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The  amount  of  dredged  material  nsed  in  constructing  Dike  O^  liieii* 
tioned  above,  was  25,084  cabic  yards,  and  840  cubic  yards  of  riprap 
was  used  in  revetting  the  face  and  top  of  the  first  600  feet,  at  a  cost  trf 
$1,050,  purchased  in  open  market  The  remaining  part  of  the  dike  is 
not  revetted,  and  is  only  partially  completed,  and  at  the  close  of  the 
last  season  showed  marked  deterioration,  as  the  following  report  of  Mr. 
O.  S.  Kelsey,  founded  on  recent  observation,  will  fully  show : 

Nxw  York,  June  24,  1889. 

CAPTAiif :  I  have  the  honor  to  snbmit  the  following  report  on  the  exiuninmtioQ  of 
Dike  C,  Raritan  River,  made  in  pnrsoance  of  yoar  order  of  Jnne  14,  1889. 

An  examination  was  made  in  December,  1886,  to  determine  the  effect  apon  the 
channel  in  this  vicinity,  caused  by  partial  construction  of  Dike  C.  The  recent  exam- 
ination was  devoted  mainly  to  the  condition  of  the  dike  itself. 

The  examination  of  December  showed  a  deterioration  in  the  channel  from  abreast 
the  dike  for  2,000  feet  down  the  river. 

The  decrease  in  depth  was  about  1  foot,  which  was  sufficient  to  narrow  ap  mate- 
rially, and  over  part  of  the  distance  to  obliterate,  the  10-foot  channel.  The  unfinished 
portion  of  the  dike  had  at  that  time  wasted  or  spread  out  to  something  like  the  former 
level,  save  in  detached  lumps. 

The  recent  examination  shows  little  or  no  change  since  December  in  the  vicinity  of 
the  dike,  or  in  the  unfinished  portion.  The  first  600  feet,  considered  as  completed, 
has  been  wasting  away,  notwithstanding  the  stone  revetment.  There  is  now  only 
50  feet,  linear,  standing  up  to  mean  low  water,  the  balance  having  settled  from 
1  to  2  feet.  This  wai^ting  is  due  to  the  high  waters,  which  rise  above  the  top  lerd 
and  wash  across  the  dike,  sifting  out  the  sand  from  beneath  the  light  paving. 

The  experiment  of  last  season  demonstrates  several  points :  That,  in  advancing,  the 
dike  must  be  built  out  from  the  meadow  bank  as  nearly  solid  as  possible;  that  the 
height,  when  finished,  should  exceed  mean  low  water  by  enough  to  prevent  any  tides 
from  washing  across  the  section ;  that  the  dike  should  be  buiU  to  completion  in  as 
short  lengths  as  practical ;  and  that  care  should  be  taken  in  rehandling  to  dredge  in 
front  of  the  dike  to  no  greater  depth  than  the  original  bottom,  lest  a  secondary  cbaii- 
nel  be  created  by  the  increased  action  of  the  current-s  along  the  face. 

I  would  recommend  as  of  the  utmost  importance,  before  continuing  the  construc- 
tion of  the  dike,  that  the  paved  portion  be  first  built  up  with  riprap  to  1  foot  above 
mean  high  water  to  cut  off  the  cross-currents,  and  that  hereafter  the  dike  be  built  to 
1  foot  al>ove  mean  high  water.  It  is  expected  that  the  material  fh)m  above  Mar- 
tin's Dock  will  run  coarser  than  that  dredged  last  season ;  otherwise  there  is  bound  to 
be  some  wasting  at  the  dike,  due  to  dumping  and  rehandling. 

Whether  the  cost  of  repairing  the  injury  to  the  channel  in  the  vicinity  of  the  dike 
is  the  cheapest  method  of  disposing  of  the  dredgings  is  an  open  question. 

It  would  seem  advisable  to  give  the  plan  at  least  another  season's  triaL 
Respectfully  submitted, 

C.  S.   KXLSXT, 

Burtejfor, 
Capt.  Thos.  L.  Caskt, 

Corps  of  Engineers,  U,  8.  A. 

On  November  10, 1888,  Captain  Derby  was  authorized  by  Depart- 
ment letter  to  dredge  a  ehannel  50  feet  wide  and  0  feet  deep  at  mean 
low  water  from  the  river  at  the  dikes  to  Acken^s  Dock.  Under  a  spe- 
cial agri'emeut  with  M.  H.  Flannery,  at  15  cents  per  cubic  yard,  work 
was  commenced  on  November  20, 1888,  and  the  improvement  completed 
November  29,  4,123  cubic  yards  having  been  removed.  This  carried 
the  channel,  with  the  indicated  width  and  depth,  from  the  river  to  the 
wharf,  a  distance  of  575  feet. 

Owing  to  the  tendency  of  this  channel  to  fill  up  it  is  necessary  to 
dredge  it  every  five  or  six  years,  and  for  this  reason  Captain  Derby  con- 
sidered It  desirable  to  come  to  some  final  agreement  with  the  company 
owning  the  wharf,  so  that  this  continued  expenditure  might  be  avoided. 
The  result  of  this  correspondence  is  shown  in  the  following  letter: 

Offigk  Nbw  Jbrsbt  Fire  Clat  and  Brick  CoMPAirr, 

New  York,  (MOober  10, 18H9. 

Drar  Sir:  In  reply  to  your  letter  of  the  5th  instant,  will  say:  This  oompanv  will 
malce  the  following  proposition  as  a  final  settlement  of  ,the  matter  of  the  ahoalisg  st 
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its  dock  on  the  Raritan  River,  viz :  Id  consideration  of  a  anm  of  $1,500  paid  to  this 
company,  a  license  to  extend  its  dock  to  the  dike,  and  to  use  400  feet  of  the  dike  for 
a  dock,  it  'will  agree  to  waive  all  claims  for  loss  or  damage  by  low  water  in  the  past 
or  fntore,  the  matter  of  the  channel  for  the  creek  mentioned  in  previous  letter  to  be 
provided  for  by  the  Qovemment  at  its  pleasure. 
Yours  very  truly, 

OUBMBNT  PaBSONS,  Jr., 

'      Pre8ident. 
Geo.  McC.  Dbrbt, 

Captain  of  Engineera,  U.  S,  A. 

The  total  expenditare  by  the  Oovernment  in  its  successive  dredgings 
of  t  his  channel  is  $2,334.45.  It  therefore  appears  desirable  that  an  agree- 
ment similar  to  that  suggested  in  the  above  letter  shonld  be  made  as 
soon  as  possible.  The  use  of  400  feet  of  the  dike  by  the  company  as  a 
dock  would  be  effective  at  least  in  keeping  this  portion  of  the  dike  in 
goo<l  condition. 

A  combination  having  been  formed  by  the  dredge  owners  in  this 
vicinity,  it  was  thought  by  my  predecessor,  Oaptain  Derby,  that  if  the 
United  States  Oovernment  should  own  its  dredging  plant  a  consider- 
able economy  in  the  operations  of  this  district  could  be  effected.  The 
matter  was  laid  before  the  Department  at  Washington,  and  the  latter, 
concurring  in  the  views  of  Captain  Derby,  finally  authorized  the  build- 
ing of  a  dredging  outfit.  It  was  considered  that  it  would  be  most  eco- 
nomical and  ijul vantageous  for  the  Oovernment  to  have  the  dredge  built 
by  private  agreement,  and,  after  due  inquiry,  the  Osgood  Dredge  Com- 

Eany,  of  Albany,  N.  Y.,  was  selected  as  the  best  firm  to  do  the  work, 
detailed  specifications  were  accordingly  submitted  by  the  Osgood  Dredge 
Company,  and  these  had  just  been  ratified  by  the  representatives  of 
the  company  and  Captain  Derby,  when  I  relieved  the  latter  from  charge 
of  the  district.  Work  was  l>egun  on  the  dredge  early  in  January,  1889, 
and  the  latter  delivered  in  New  York  fully  completed  and  equipped  on 
the  13th  of  May. 

The  following  are  sonSe  of  the  more  important  details  concerning  this 
dredge,  the  operations  of  which  to  the  close  of  the  fiscal  year  are  re- 
cord^ under  the  head  of  the  Shrewsbury  River,  New  Jersey: 

Hull,  80  hy  30  hy  8  feet.  Material  yellow  pine,  with  the  exception  of  the  A>frame, 
spuds,  and  dipper-handle,  which  are  of  white  oak.  The  sides  trussed :  holts,  1^  inch 
in  diameter.  The  fore  and  aft  keelsons,  40  in  numher,  are  8  hy  VZ  inches ;  the  cross- 
keelsons,  8  in  number,  10  by  12  and  b  by  12  inches.  There  is  an  8-inch  breast  knee 
at  each  comer  of  the  bow,  top  and  bottom,  and  a  6-inch  knee  at  forward  end  of 
each  fore  and  aft  keelson  and  at  each  end  of  the  cross-keelsons.  The  spud- wells  are 
of  well-seasoned  timber,  rabbeted,  ton£ued,and  grooved,  closely  fitted  and  bolted 
tOf[:ether  with  1-inch  bolts.  Four  l|-indi  rods  extend  through  the  boat  from  side  to 
side  at  the  spud- wells.  The  bottom  planking  extends  across  the  boat  without  break 
and  is  3  inches  in  thickness. 

The  main  engine  has  a  12  by  18  inch  double  cylinder  with  plain  slide-valves,  and 
there  are  two  friction  drums  operated  by  hydraulic  band  frictions.  All  shafts  are  of 
hammered  steel.  The  crank- shaft  bearings  are  of  extra  heavy  composition.  The 
hoisting  pinion  is  of  gun  metal.    Hoisting  drum,  20  inches  in  diameter. 

The  swinging  engine  has  a  7  by  10  inch  double  cylinUer,  with  link  motion.  All 
shafts  are  of  steel,  bearings  *'  babbited." 

The  boiler  is  locomotive;  the  shell  56  inches  in  diameter,  16  feet  5  inches  long,  the 
furnace  C6  by  GO  inches,  the  water-space  3  inches,  the  dome  30  by  30  inches.  Flue- 
beads  and  dome-head  three-eighth  inch:  all  other  sheets  five-sixteenths  inch  in  thick- 
ness, all  tested  and  stamped  50,000,  T.  S. 

The  fixtures  include  two  safety-valves,  three  gauge-cocks,  water-glass,  steam-gauge, 
whistle,  blow-off-cocks,  grate-bars,  wrought-iron  ash-pan,  and  fiie  tools.  There  is 
also  an  injector  and  an  independent  feed-pump. 

The  tnm-table  is  12  feet  in  diameter.    The  boom  is  of  angle  iron  and  is  3r>  feet  in 

length  from  center  of  hinge-pins  to  center  of  sheaves.    The  sheaves  are  30  inches  in 

'diameter.    The  dipper  will  hold  2  cubic  yards,  struck  measurement.    It  has  double 

doovB,  the  upper  door  swinging  both  ways,  so  as  to  aUow  the  dipper  to  flU  with  wliter 
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from  the  bottom  while  being  lowered.  About  18  inches  of  hoist  is  saved  hy  ibis 
method  of  hanfi^ing  the  doors.  The  A-frarae  is  oonstraoted  of  four  7  by  14  inch  sticks, 
the  center  of  the  collar  at  the  top  standing  50  feet  above  the  deck.  The  capacity  of 
this  dredge  is  1,500  cubic  yards  per  day  of  ten  hours  in  soft  material. 

Daring  the  month  of  April,  1889,  specifications  for  the  constmction 
of  three  damp-scows,  each  of  200  cabic  yards  capacity,  were  drawn  op 
and  the  work  advertised  in  the  usaal  manner.  The  resulting  bids,  an 
abstract  of  which  is  given  below,  were  opened  March  21  and  the  con-  % 
tract  awarded  J.  D.  Leary,  of  Brooklyn,  N.  Y.  The  scows  were  com- 
pleted and  delivered  in  accordance  with  the  terms  of  the  contiact  on 
Jane  7. 

These  scows  were  designed  to  damp  in  very  shallow  water,  and  are  of 
nnusaal  form,  being  very  long  and  wide  in  proportion  to  their  draaght, 
which,  when  loaded,  is  bat  5|  feet.  They  have  a  very  rigid  compoand 
longitudinal  keelson  along  the  middle  with  two  series  of  doable-bottom 
gates,  this  form  of  construction  being  rendered  necessary  by  the  great 
width  and  slight  depth,  which  wonld  give  the  sides  of  the  bins  too 
gentle  a  slope  to  properly  shed  the  material,  if  a  single  series  of  bottom 
outlets  only  were  provided. 

In  actual  use  the  scows  have  thns  far  proved  perfectly  satisfactory, 
but  from  their  great  superficial  area  are  rather  cambersome,  and  the 
steam-tug  /S'tor,  carried  on  the  property  rolls  of  this  district,  which 
it  was  thought  would  prove  efficient,  was  soon  seen  to  have  too  little 
power  to  handle  them  properly  in  the  rapid  currents  of  the  tidal  streams 
where  the  improvements  are  progressing.  Permission  was  therefore 
obtained  to  purchase  a  tug  in  open  market,  at  a  cost  of  $6,500,  and, 
after  a  somewhat  prolong^  search,  a  very  staunch,  new,  and  powerful 
boat  was  obtained,  which  has  rendered  it  possible  to  make  full  ase  of 
the  scows. 

In  December,  1888,  an  examination  was  made  at  the  dredged  chan- 
nels through  the  shoals  described  above,  and  on  May  24, 1889,  a  new 
detailed  survey  was  begun  on  that  portion  of  the  river  from  Martin's 
Dock  to  the  city  of  New  Branswick.  This  survey,  which  is  intended 
to  furnish  data  for  the  improvement  of  this  part  of  the  river,  is  still 
unfinished. 

The  expenditures  during  the  fiscal  year  ending  June  30, 1889,  amount 
to  $35,858.22,  as  follows : 

Cost  of  pro  rata  share  of  1  dipper-dredge $10,850.00 

Cost  of  pro  rata  share  of  3  dump-scows 8,235.00 

Cost  of  pro  rata  share  of  1  tug-boat 1,950  00 

Cost  of  dredging  25,084  cubic  yards,  at  40  cents 10,033.60 

Cost  of  840  cubic  yards  of  riprap  for  Dike  C 1,05(».00 

Cost  of  dredging  channel  to  Acken's  Wharf,  4,123  cubic  yards,  at  15  cents  618.45 

Cost  of  operating  supplies  and  repairs  to  steamer  Star 891. 78 

Cost  of  examination  and  surveys 426.08 

Cost  of  draughting ; 131.50 

Cost  of  inspection 1,186.47 

Cost  of  administration 475.34 

Total 35,858.23 

The  commerce  of  the  Baritan  Biver  daring  the  past  year  has  differed 
little  f^om  that  of  1887,  which,  after  a  careful  canvass,  was  estimated 
at  1,675,355  tons,  valued  at  $28,119,173.  The  number  of  boats  passing 
the  lock  at  New  Brunswick  was  7,674  against  7,2.>7  for  1887.  The  city 
of  New  Brunswick  has  a  population  of  about  20,000  people,  and  is  the 
terminus  of  the  Delaware  and  Baritan  Oanal. 

The  amount  that  can  be  expended  profitably  as  regards  the  efficient 
prosecution  of  the  work  during  the  fiscal  year  ending  Jaae  30,  I89I,  is 
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(100,000,  and,  if  appropriated,  will  be  expended  in  carryiog  the  im- 
proved chaDDel  farther  np  the  river  toward  New  Brunswick. 

The  estimated  amount  required  for  the  comx>letion  of  the  improve- 
ment is  $1,572,412.05. 

This  work  is  in  the  collection  district  of  Perth  Aroboy,  N.  J.,  which  is  the  nearest 
port  of  entry ;  nearest  light-hoase,  Great  Beds  Light,  in  Raritan  Bay ;  nearest  fort, 
fort  at  Sandy  Hook,  N.  J. 

Amount  of  revenue  collected  at  the  port  of  Perth  Aniboy  during  the  fiscal  year 
ending  June  90, 1889,  |59,t)32.83. 

Original  estimate $2,093,662.05 

Amount  appropriated 521,250.00 

Amount  expended 492,350.80 

Money  statement, 

July  1,  1888,amount'aTailabIe $14,571.86 

Amount  appropriated  by  act  of  August  11,1688 50,000.00 


64,571.86 


July  1, 1689,  amount  expended  during  fiscal  year,  exclusive  of 

liabUities  outstanding  July  1, 1888 $35,672.66 

July  1,  1889,  outstanding  liabUities 1,185.61 


36,868.27 


I 


July  1,  1889,  balance  available 27,713.59 


r  Amount  (estimated)  req uired  for  completion  of  existing  project 1, 572, 412. 05 

Amount  that  pan  be  profitably  exi)ended  in  fiscal  year  ending  June 

{     30,  lb91 100,000.00 

I  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
t     harbor  acts  of  1866  and  1867. 


;    Abstract  of  bids  for  conatructing  three  dump-acotra,  capacity,  200  cubic  yards  each,  opened 
at  the  U.  8,  Engineer  Office,  Army  Building,  Xew  York  City,  2i,  Y.,  at  12  o^clock  m. 
I        on  March  5,  18^,  binder  advertiaement  dated  February  11,  l&fy. 


Mo. 


1 
2 


3 
4 


Name  and  address  of  bidder. 


Timothy  Desmond,  Hoboken,  K.  J 

Alonso  J.  Beardsley,  Stratford,  Codd  . . 

James  D.  Leary,  New  York,  N.  Y 

Tnindy  &  Murpby,  Brooklyn,  N.  Y } 


Name  and  address  of  sureties. 


Jobn  McNeil,  Bridgeport,  Conn 


} 


Not  given 
Jobn  Mel 
Mlnot  A.  Blukcman.  Stratford,  Conn 

Josepb  C amines,  New  York,  N.  Y > 

James  If.  Cnmings,  New  York,  N.  Y  ...S 

James  DnBois.  Brooklvli,N.  Y > 

Henry  £.  Da  Bois,  Brooklyn,  N.  Y  . . . .  ^ 


Price 

bid  per 

soow. 


$10,000 
*4,850 

5,490 

5,700 


Total 
amoant 
of  bid. 


$30,000 
*14.560 

10.470 

17,100 


*  White  oak  substltated  for  yellow  piae  for  comer  poets,  bampers.  bits,  and  fenders:  wbite  oik  or 
chestnut  for  end  timbers  and  stanchions.  The  first  scow  will  be  completed  and  delivered  in  New  York 
Harbor  witbin  aixty  daya,  and  the  other  two  within  ninety  days  after  rigning  the  contract. 

Note.— The  works  available  for  payments  under  the  contract  to  be  entered  into  are  the  Raritan, 
South,  Shrewsbury,  and  Passaic  rivers.  New  Jersey,  and  the  aggregate  balance  of  the  appropriations 
for  ibeee  works,  after  deducting  Ofutatanding  liabilities  and  amounts  covered  by  existing  contiacts,  is 
^4,375.88. 

A  contract  was  mad©  Marcb  21, 1889,  with  James  D.  Leary,  the  lowest  responsible 
bidder,  who  complied  with  the  terms  of  the  specifications. 

I  BNa  89 53 
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COMMSRrUX  STATISTICS. 


The  followiDg  Btatemeot  of  traffic  pawinfc  Raritan  River  to  and  from  the  Delawi 
and  Raritan  Canal  during  the  year  ending  December  31,  1888,  was  kindly  fhmialii 
by  Mr.  D  C.  Chase,  sapenntendent  of  the  Pennsylyauia  Steam  Towing  Company. 


Steam 

SiOl 

Barm... 
Bafto 

Total 


East  bound. 


No. 


811 

100 

4,576 

171 


5,067 


AreraiKe 
draught. 


Feet, 


7 
7 
1 


Average 
tonnage. 


Tout, 

105 

168 

154 

80 


Weatboukd. 


No. 


818 

18 

1,102 

0 


2»007 


Fe$L 


7 
5 


▲rtidea. 


Lomber 

Coal 

Iron  and  ores 

Agiionltnral  prodaots 

General  mercnandiae  and  miscellaneooa. 

Total 


Eaat  boond. 

Weot  bound.        1 

Qnaniity. 

Estimated 
value. 

Quantity. 

1 

Batiiimted 
Talae. 

Qroiaiont. 

24,000 

605.626 

7,866 

22,462 

161,790 

$240,000 

2,644,300 

107,500 

1,704,600 

0,420,300 

Oro99Ufn$. 

12,672 

3,186 

50.170 

23.174 

137,677 

♦US^TOO 

15.080 

065, 6S0 

1,741.066 

5^317,000 

821,732 

14.106,700 

235,620 

6,106,861 

F  10. 

IMPROVEMENT  OF  SOUTH  RIVER,  NEW  JERSEY. 

Before  the  improvement  of  this  stream  was  undertaken  by  tbo  United 
States  the  navigation  of  the  lower  2^  miles  of  its  coarse  had  been  aban- 
doned, and  a  canal  dredged  at  private  expense  from  a  short  distance 
below  Washington  to  Sayreville,  on  the  Raritan  River,  in  1880,  when 
the  present  project  for  improving  the  river  was  adopted.  The  month 
of  this  canal,  on  account  of  its  faulty  location,  had  shoaled  to  a  depth 
of  6.4  feet  at  mean  low  water,  and  the  best  depth  in  the  canal,  some 
distance  above,  ha<^  decreased  to  3.3  feet.  Above  Washington  a  depth 
of  2.7  feet  existed  to  Bissett's,  3f  miles,  and  2.5  feet  to  Old  Bridge,  the 
head  of  navigation,  G^  miles  above  the  mouth  of  the  canal  at  Sayreville. 
The  range  of  the  tide  was  5.3  feet  at  Sayreville.  The  town  of  Wash- 
ington and  numerous  brick-yards  did  a  commerce  on  the  river  valued 
at  $1,249,000. 

The  present  project,  adopted  in  1880,  provides  for  closing  the  river 
below  the  head  of  the  canal,  correcting  the  direction  of  the  mouth  of  the 
latter,  and  obtaining,  by  diking  and  dredging,  a  depth  of  8  feet  mean 
low  water  to  Washington,  6  feet  to  Bissett's,  and  4  feet  to  Old  Bridge, 
straightening  the  channel  at  two  points  by  cutting  across  the  meadow. 
It  is  estimated  to  cost  $194,695. 

The  amount  expended  under  this  project  to  June  30,  1888,  was 
$60,738.40,  with  which  the  direction  of  the  mouth  of  the  canal  had  been 
changed,  the  dikes  below  Washington  completed,  and  a  small  amount 
of  dredging  done  on  a  shoal  above  Washington.  No  increase  in  the 
commerce  of  the  river  had  been  observed. 
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No  actird  work  has  been  done  on  this  improvement  daring  the  past 

,y.,  fiscal  year. 

in^     During  the  latter  part  of  1888  this  office  was  in  receipt  of  numerous . 

m  complaints  relative  to  the  bridge  of  the  Earitan  Biver  Bailroad  Com- 

__  pany  across  the  South  Eiver,  which  resulted  in  a  letter,  of  which  the 

^^  following  is  an  abstract: 

Enginesb  Office, 

New  York,  December  22, 18S8. 

^.      Gbnbral:  Iu  compliance  with  indoraements  of  the  Chief  of  Engineers,  Angnst  15 

and  29,  on  commnnications  of  Hon.  John  Kean  and  Hon.  J.  R.  McPheison  relative  to 

'  the  bridge  constrncted  by  the  Bahtan  River  Bailroad  Company  across  South  River, 

*  New  Jersey,  I  have  the  honor  to  report  that,  as  far  as  we  have  been  able  to  discover, 

no  formal  or  special  permission  has  ever  been  given  to  the  railroad  company  for  the 

i     erection  of  the  bridge  in  qaestion  other  than  (he  general  laws  of  the  State  governing 

!     the  constraction  of  bridges  over  navigable  waters. 

The  draw  in  its  present  position  is  nndoabtedly  an  obstrnotion  to  the  sailing  ves- 
sels, which  carry  on  by  far  the  major  part  of  the  commerce  of  the  river. 
-^       It  is  proposed  to  move  the  draw  protection  40  feet  to  the  eastward,  the  opening  to 
^     the  east  of  the  draw-sopport  to  be  40  feet  clear  width,  and  that  on  the  west  28  feet. 
These  are  the  present  dimensions  of  the  fair- ways,  and  by  simply  moving  the  entire 
"    structure  40  feet  to  the  eastward,  as  proposed,  the  railroad  company  will  be  at  the 
minimum  possible  expense,  as  the  original  truss  can  be  used  without  modification. 
*    This  arrangement,  according  to  Mr.  James  Bissett,  would  be  entirely  satisfactory  to 
^     the  sailing  masters  on  the  river. 

As  additional  information  I  have  the  honor  to  inclose  herewith  affidavits  of  several 
parlies  doing  business  on  the  South  River,  a  letter  from  the  president  of  the  railroad 
company,  relative  to  the  bridge,  also  two  blue  prints  showing  the  present  condition 
of  the  draw,  and  a  tracing  giving  on  a  reduced  .scale  the  existing  condition  and  the 
proposed  modification,  the  former  in  black  and  the  latter  in  red. 

Very  resjHsctfully,  your  obedient  servant, 

Thos.  L.  Casey, 
Captain  of  Engineers. 
The  Chief  of  Engineers,  U.  S.  A. 

The  company  was  sabseqaently  ordered  to  make  the  chauge  proposed 
in  the  above  letter,  bat  no  steps  had  been  taken  at  the  close  of  the  fiscal 
year. 

An  examination  of  the  river  from  the  month  to  the  railroad  bridge 
just  mentioned  was  completed  Jane  30, 1889,  and  shows  that  its  phys- 
ical condition  has  apparently  undergone  but  slight  change  daring  the 
year. 

The  expenditures  during  the  fiscal  year  amount  to  $2,759.75,  as  fol- 
lows : 

Co8t  of  pro  rata  share  of  1  dipper-dredge $1,086.00 

Cost  of  pro  ratasbareof  3dnmp-6cow8 823.50 

Cost  of  pro  rata  share  of  1  tug-boat 260.00 

Cost  of  drafting 206.00 

Cost  of  administration 384.25 

Total 2,759.75 

The  sum  of  $30,000  can  be  expended  profitably  as  regards  the  efficient 
prosecution  of  the  work  during  the  fiscal  year  ending  June  30, 1891.  1 1 
would  be  applied  to  giving  the  channel  the  full  dimensions  required  by 
the  project  below  Washington,  and  extending  the  improvement  to  the 
brickyards  above ;  this  would  add  greatly  to  the  shipping  facilities  of 
the  stream  and  would  stimulate  its  increasing  commerce. 

The  estimated  amount  required  for  the  completion  of  the  improvement 
J6  $I28,G95. 

This  work  is  in  the  collection  district  of  Aniboy.  The  nearest  port  uf  entry,  Perth 
Aniboy,  N.  J. ;  nearest  light-house,  Great  Beds  Light,  in  Raritan  Bay,  New  Jersey  ; 
nearest  fort,  fort  at  Sandy  Hook,  New  Jersey. 
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Amoant  of  revenue  collected  at  the  port  of  Perth  Amhoy  daring  the  fiscal  ycj 
ending  June  30,  1839,  $59,632.83. 

Original  estimate $194,695.0 

Amount  appropriated 66,  OOO.tj 

Amount  expended 63,466.(1 

Money  statement 

July  1,1688,  amount  availahle ^91.0 

Amount  appropriated  hy  act  of  August  11, 1883 5,00^.0 

5,291.6 
July  1,1889,  amount  expended  during  fiscal  year,  exclusive  of 

liahUities  outstanding  July  1, 1888 $2,759.75 

July  1,1889,  outstanding  UabiUties 277.66 

3, 037. 4 

July  1, 1889,  balance  available .' 2,254.^ 

(Amount  (estimated)  required  for  completion  of  existing  project 128, 695.  Oi 
Amount  that  can  heprontably  expendedin  fiscal  year  ending  June  30, 1891    90, 000.  (M 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


F.  II. 
IMPKOVEMENTS  OF  SHREWSBURY  RIVER,  NEW  JERSEY. 

The  project  for  this  improvement  was  adopted  in  1879,  and  contem^ 
plates  the  formation  of  a  channel  6  feet  deep  at  mean  low  water,  and 
from  300  to  150  feet  in  width,  from  the  month  of  the  river  to  Bed  Bank, 
on  the  Korth  Branch,  8  miles,  and  to  Branchport,  on  the  Sonth  Branch, 
9  miles. 

In  its  original  condition  the  river  was  mnch  obstmcted  by  sand-bars, 
on  which  the  best  depths  at  mean  low  water  were,  at  the  moath,  3.9 
feet;  below  Highland's  Bridge,  5.4  feet;  at  Lower  Bocky  Point,  3.6 
feet;  at  Barley  Point,  3.3  feet;  at  Ghalmer's,  5  feet;  at  Oceanic,  5.5 
feet;  below  Belleville,  3.1  feet :  at  Seabright,  4.2  feet ;  at  Jumping  Point, 
2.6  feet :  at  Sedge  Island,  2.8  feet.  A  survey,  completed  in  April,  1887, 
shows  the  depth  at  these  points  to  be  5.9  feet,  7.7  feet,  3.6  feet,  7.8  feet, 
7.2  feet,  4.5  feet,  5.9  feet,  4.4  feet,  respectively.  No  changes  are  known 
to  have  taken  place  since. 

The  estimated  cost  of  the  existing  project  is  $254,562,  of  which 
$210,233.45  had  been  expended  June  30, 1889. 

A  project  recommending  the  construction  of  stone  dikes  G  3, 0  4,  and 
M  was  approved  by  the  Chief  of  Engineers  July  13,  1887.  A  map 
showing  the  proposed  work  will  be  found  in  the  Annual  Beport  of  the 
Chief  01  Engineers  for  1887,  page  780.  A  contract  was  made  August 
20,  with  F.  P.  Eastman,  the  lowest  bidder,  to  construct  the  dikes  at  98 
cents  per  cubic  yard  of  stone ;  the  work  was  to  be  completed  by  Novem- 
ber 1, 1887.  The  facilities  oi  the  contractor  for  doing  the  work  proved 
to  be  inadequate ;  the  contract  was  extended  to  December  1,  and  again 
to  May  15, 1888,  when  the  contractor  reported  his  inability  to  complete 
the  work,  having  delivered  1,843  cubic  yards  of  stone,  which  had  been 
placed  in  dikes  C  3  and  G  4. 

On  May  17  the  work  was  again  advertised,  and  sealed  proposals  were 
opened  May  26.  The  lowest  bidder  was  A.  J.  Howell,  with  whom  a 
contract  was  made  June  7  to  deliver  2,000  cubic  yards  of  stone,  at 
$1.45  per  cubic  yard.  The  contractor  began  the  delivery  of  the  stone 
on  Juno  2,  and  carried  on  the  work  steadily  until  the  close  of  the  fiscal 
year  ending  June  30, 1888,  when  all  the  stone,  2,011  cubic  yards,  bad 
been  received  on  the  work,  and  all  had  been  placed  in  the  dikes  with 
the  exception  of  one  load  of  333  cubic  yards.    This  last  load  was  placed 
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tr.^ 


»    V 


iu  position  during  the  first  days  of  the  present  fiscal  year,  and  the  con- 
tract closed  July  5, 1888. 

Dike  0  4, 1,260  feet  long,  had  been  built  to  the  height  of  extieme  low 
water,  and  4  feet  wide  on  top,  except  for  a  distance  of  30  feet  at  its 
jonction  with  Dike  C,  where  it  was  only  raised  to  2  feet  below  mean  low 
water  to  permit  the  passage  of  row-boats.  It  has  cost  1  has  far  $2,585.15, 
^as  follows : 

739  onbio  yards  of  Btooe,  at  98  cents $724.22 

1.120  cable  yards  of  stone,  at  $1.45 1,624.00 

Files  marking  line  of  dike ; 127.59 

Inspection ; 109.34 

Total 2,585.15 

The  cost  is  therefore  shown  to  be  $2.05  per  linear  foot,  or  $1.96  de- 
ducting the  cost  of  inspection,  which  is  a  favorable  showing  in  compari- 
son with  the  cost  of  Dikes  O  1  and  O  2,  which  was  $4.75  per  linear  foot. 

In  order  to  ascertain  the  effect  of  Dike  C  4  upon  the  bottom  of  the  river 
in  immediate  proximity  thereto,  a  careful  survey  was  made  daring 
April  and  May,  1889.  The  result  of  this  examination,  when  compared 
with  hydrographical  features  existing  before  the  dike  was  built,  show 
that  it  has  exerted  no  material  influence  in  modifying  the  channels,  but 
as  the  past  winter  has  been  a  very  mild  and  open  one  the  action  of 
floiating  ice  is  still  practically  undetermined. 

The  project  of  July  13, 1887,  recommended  among  other  modifications 
the  abandonment  of  the  Southern  Channel  in  the  vicinity  of  Oceanic, 
and  the  adoption  of  the  Northern  Channel,  which  was  to  be  connected 
with  the  main  channel  below  Upper  Rocky  Point  by  an  oblique  trans- 
verse cut.  On  the  arrival  of  the  United  States  dredging  plant  in  the 
river,  May  15, 1889,  work  was  begun  as  soon  as  practicable  on  this 
cross-over  channel,  and  has  been  steadily  in  progress  until  the  close  of 
the  fiscal  year.  The  amount  of  material  removed  was  11,945  cubic 
yards.  This  dredged  material  was  damped  in  the  abandoned  southern 
channel,  which  is  no  longer  used  by  the  steamers  and  other  shipping. 

The  resulting  channel  has  a  width  of  100  feet,  and,  although  dredg^ 
to  a  depth  of  7  feet,  appears  to  be  gradually  filling  with  drifting  sand. 
The  cooBtruction  of  Dike  M  may  ultimately  prove  a  necessity,  unless 
some  better  means  can  be  devised  to  maintain  the  channel  in  this  por- 
tion of  the  river,  a  problem  by  far  the  most  diflScult  connected  with  the 
improvement. 

As  the  performance  of  the  new  dredging  plant  to  the  close  of  the  fis- 
cal year  may  prove  of  general  interest,  it  is  given  below  in  tabular 
form:* 


Months. 


Hay. 

Atne 


1880. 


Totals  ODtl  averages 


6S 

e 
IE 

1: 

►rf 

• 

^  >» 

o 

!'3 

^ 

8 

a 

a 

o 

o 

J 

a 

^ 

H 

H 

Houn. 

Iloura, 

U 

65 

25 

23 

19H 

644 

30 

280| 

70i 

'9% 

**  ft 

eg 


3,750 
8.195 


11,045 


0 

Jo  ** 


0 


fl  2  © 


44 

42 


42.58 


Aetna]  cost  per  cnbio 
yard  of  dredging  and 
dmnping. 


tfi 


CenU. 
7 
8.6 


8 


bc 

Q 


CenU. 
4.4 
6.7 


6 


s 

o 
H 


OnU. 
1L4 
15.2 


14 


?.s 
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For  description  of  dredge  and  other  plant  see  report  on  the  Raritan  River. 
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notes. 

1.  The  damping  ground  was  abont  1  mile  from  the  dredge,  the  cnrreut  attaining 
at  8ome  stages  of  the  tide  a  velocity  of  between  3  and  4  knots  per  hour. 

2.  The  following  extract  from  one  of  tb6  recent  reports  of  Mr.  £.  L.  Ingram,  cop- 
tain  of  the  dredge  and  inspector,  will  serve  to  show  that  the  dredging  in  tho  Shrews- 
bury River  has  been  under  quite  unfavorable  conditions  aggravated  in  addition  by 
the  fact  that,  owing  to  the  slight  depth  of  material  to  be  removed,  the  dipper  can 
only  be  worked  to  aoout  one- third  of  its  capacity: 

United  States  Dredge  Alpha, 

Highlands,  K.  J,,  June  15,  1889. 

Sir:  «    •    •    i  beg  to  call  your  attention  to  the  following  points  which  I  have  not 
yet  brought  into  prominence : 

1.  The  Alpha  is  a  very  large  dredge,  and  is  designed  for  deep  digging.  The  depth 
we  are  making  here  is  out  of  all  proportion  to  tho  'size  of  the  macnme.  Tho  spade, 
for  instance,  are  necessarily  hoisted  so  high  as  to  be  extremely  top-heavy,  j^itId^ 
them  great  wrenching  power,  while  at  the  same  time  they  can  not  be  dropped  far 
enough  to  take  much  uold  in  the  sand,  thus  occupying  extra  time  and  care  to  keep 
the  dredge  truly  on  line.  An  unfortunate  wrench  on  the  13th  tore  two  teeth  from 
the  after  spud  spur-wheel,  caasing  eight  hours'  delay  to  put  them  iu  again.  The  dip- 
per handle  likewise  acquires  the  same  wrenching  power  from  being  drawn  io  so  far, 
continually  cutting  of  the  bolts  which  hold  the  Iriction  plates  in  place.  On  the  14tb 
it  became  necessary  to  replace  the  bolts,  causing  a  delay  of  two  hours.    I  think  I  can 

Ere  vent  this  trouble  by  bolting  the  timbers  more  thoroughly  together  in  the  neigh- 
orhood  of  the  friction  plates.    Of  course  this  would  not  be  at  all  necessary  where 
the  work  was  proportioned  to  the  machine. 

2.  In  view  of  tho  above  facts  the  machine  requires  great  care  in  handling  io  order 
to  avoid  serious  injury,  and  can  not  with  safety  be  run  at  a  high  rate  of  speed.  The 
machine  is  not  doing  tho  amount  of  work  I  would  like  to  see  her  do,  but  if  she  is 
forced  any  more  the  delay  by  break-downs  would  more  than  balance  any  gain  thereby. 
As  one  of  the  points  which  occupies  time  not  usually  needed  in  dredging,  I  may  men- 
tion the  hauling  in  of  the  dipper  handle  with  the  backing  chain,  which  freqaently 
has  to  be  dono  two  or  three  times  over  before  it  gets  back  to  the  unusual  point  desired. 

3.  The  instructioDs  were  to  dig  not  under  6  nor  over  7  feet  at  mean  low  water,  with 
as  near  an  approach  as  possible  to  7  feet.  As  far  as  possible  this  is  done,  but  on  low- 
water  work  the  dipper  can  not  always  be  got  in  far  enough  for  this,  so  that  the 
amount  dredged  exceeds  what  would  be  expected  from  my  calculation  based  on  the 
chart. 

4.  The  cuts  already  finished  have  commenced  filling  in  with  loose  sand.  Cut  No.  1 
was  dredged  7  feet  and  over  at  mean  low  water,  and  now  has  a  depth  ranging  only 
from  G  to  6^  feet    The  change  in  Cut  2  is  not  yot  very  decided. 

Very  respectfully,  your  obedient  servant, 

E.  L.  Ingram, 

/jMpecfor. 

Capt.  Thos.  L.  Casey. 

3.  The  working  day.  as  above  considered,  consists  of  10  hours. 

4.  The  interest  on  plant  is  computed  at  4  per  cent. 

The  condition  of  the  river  as  a  whole  is  practically  the  same  as  last 
year.  A  depth  of  5.9  feet  exists  on  the  bar  at  the  month  of  the  river  at 
mean  low  water,  and  5.5  feet  can  be  carried  to  Bed  Bank,  and  4.5  feet 
to  Branchport. 

The  expenditures  during  the  fiscal  year  amonnt  to  $10,104,87,  as  fol- 
lows: 

Coostruction  of  stone  dikes  (contract  of  June  7,  1888) $2,915.95 

Cost  of  pro  rata  share  of  1  dipper  dredge 2,172.00 

Cost  of  pro  rata  share  of  3  dump  scows 1,647.00 

Cost  of  pro  rata  share  of  1  tu^-boat o-sJCOO 

Cost  of  operating  U.  S.  dredging  plant  (wages  and  supplies) 1, 230. 90 

Cost  of  examination  of  river  (1889) 360.49 

Cost  of  draughting 206.00 

Cost  of  inspection 3r;8.60 

Cost  of  administration *. 693.9.) 

Total 10.104.87 


J 
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Whatever  appropriation  may  be  made  by  the  next  Congress  will  be 
expended  in  completing  the  dikes  and  dredging  the  shoals.  The  most 
economical  results  in  the  prosecution  of  the  work  can  be  obtained  if 
the  full  amount  required  to  complete  the  project  be  appropriated  at 
once. 

In  addition  to  the  steamers  which  regularly  use  the  river  a  large 
number  of  small  sailing  vessels  are  engaged  in  the  shipment  of  coal, 
Inmber,  sand,  fishy  and  oysters. 

Gaptt  Jas.  S.  Throckmorton  of  Bed  Bank,  who  has  reported  the  com- 
merce on  the  Shrewsbury  Biver  in  past  years,  states  that  the  aggregate 
for  the  year  1888  would  amount  to  about  the  same  as  in  1887. 

A  record  of  the  craft  passing  the  Highlands  draw-bridge,  recorded 
daring  July,  August,  and  September  1^,  is  as  follows : 

Sloops 1,645 

Small  craft 2,213 

YachU 697 


Steam-boats. 
PropeUers... 

Tags 

Canal-boats.. 
Schooners... 


545 

660 

13 

2 

437 


Total 6,203 


Probably  20,000  craft  pass  this  draw  annually. 

This  river  is  in  the  collection  district  of  Perth  Amboy,  which  is  the  nearest  port  of 
entry ;  nearest  light-house,  Navesink  Light ;  and  the  nearest  fort,  at  Sandy  Hook, 
JN*  «!• 

Amount  of  revenne  collected  at  the  port  of  Perth  Amboy  dnring  the  fiscal  year 
ending  June  30,  1889,  $59,632.83. 

Original  estimate  (revised  1887) $254,562.00 

Amount  appropriated 214,500.00 

Amount  expended 210,233.45 

Money  statement 

m 

Jniy  1, 1888,  amount  available $1,354,12 

Amount  appropriated  by  act  of  August  11, 1888 10,000.00 


July  1,  1889,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1, 1888 $7,087.57 

July  1, 1889,  outstanding  liabilities 998.72 


11,354.12 


8,086.29 


Jaly  1, 1889,  balance  available 3,267.83 


f  Amount  (estimated)  required  for  completion  of  existing  project 40, 062. 00 

■  -      -      -  ^       -        "^1(^1    40,062.00 


I  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
I  Submitted  in  compliance  with  requirements  of  sections  2  of  river 


I  8uDmittea  in  comp 

I    harbor  acts  of  1866  and  1867. 


and 


F   12. 

IMPEOVEMENT  OP  KEYPORT  HARBOR,  NEW  JERSEY. 

Keyport  Harbor  was  originally  accessible  at  low  water  only  to  vessels 
drawing  less  than  4  feet.  Before  its  improvement  was  andertaken  by 
tbe  United  States,  a  G-foot  channel  had  been  dredged  at  private  ex- 
pense, which  had  shoaled  in  1872  to  5^  feet,  and  in  1882  to  5  feet,  tbe 
rang(')  of  the  tide  being  4.7  feet  A  large  commerce  was  carried  on,  how- 
ever, valued  at  $2,932,000. 

The  project  for  the  improvement  was  adopted  in  1873,  and  provided 
for  dredging  a  channel  4,700  feet  long,  8  feet  deep  at  mean  low  water, 
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and  200  feet  wide  from  tbe  steam-boat  dock  to  the  8-foot  contonr  id 
Baritan  Bay,  at  an  estimated  cost  of  $30,475. 

The  amount  expended  under  this  project  to  June  30,  1888,  was 
$30,042.89,  with  which  a  channel  had  been  dredged  from  the  8-foot  curve 
in  Baritan  Bay  to  Keyport  Wharf,  a  distance  of  5,000  feet,  with  a  i^idtb 
of  200  feet  for  the  first  4,200  feet,  and  160  feet  for  the  remainder. 

The  commerce  of  the  harbor  had  increased  greatly,  being  estimated  at 
$5,000,000,  besides  150,000  passengers  carried  annually. 

There  ha«  been  no  appropriation  for  this  work  since  1832,  and  the  ex- 
penditures for  the  last  fiscal  year  amounted  to  $290.83  for  office  expeoses. 

The  dredged  channel  is  stated  to  have  shoaled  in  places  to  about  6  feet 
mean  low  water,  but  it  is  reported  that  the  commerce  as  yet  shows  no 
falling  oflT. 

If  it  is  the  intention  of  Congress  to  complete  this  improvement,  the 
balance  of  the  estimate,  $10,000,  can  be  expended  profitably  as  regards 
the  efficient  prosecution  of  the  work  during  the  fiscal  year  ending  June 
30, 1891,  and  would  be  applied  to  dredgiug  the  channel  to  the  dimen- 
sions required  by  the  project,  which  would  add  materially  to  existing; 
facilities. 

The  estimated  amount  required  for  the  completion  of  the  improvement 
is  $10,000. 


This  work  is  in  the  collection  districfc  of  Perth  Amboy,  N.  J.,  which  is  the 
port  of  entrv.    Nearest  light- house,  Great  Beds  Light,  in  Raritan  Bay ;  nearest  fort, 
fort  at  Sanov  Hook,  N.  J. 

Amoant  of  revenne  collected  at  the  port  of  Perth  Amboy  daring  the  fiscal  year  end- 
ing Juno  30,  1889,  |o9,632.83. 

Original  estimate  (1873) $30,475.00 

Revised  estimate (1884) 40,475.00 

Amoant  appropriated 30,475.00 

Amoant  expended 30,333.72 

Money  statement. 

July  1, 1888,  amonnt  available ^ $427.11 

July  1,  1889,  amoant  expeaded  daring  fiscal  year,  exclasive  of 

liabilities  outstanding  Jalyl,  1888 $286.8) 

July  1,  1889,  outstanding  liabilities 69.60 

355. 43 

•       -^^— — ^— 

July  1, 1889,  balance  available 71.68 

{Amoant  (estimated)  required  for  completion  of  existing  project 10, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1891     10,  OOO.  OU 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acU  of  1866  and  1867. 


F13. 

PRELIMINARY  EXAMINATION  OP  EAST  ROCKAWAY  CREEK,  LONG  ISLAND, 

NEW  YORK. 

Engineer  Opfiob,  U.  S.  Army, 
Ifew  Yorh^  N.  F.,  October  25, 1888. 

General  :  In  compliance  with  Department  letter  of  September  39, 
1888, 1  have  the  honor  to  snbmit  the  following  report  on  the  prelimi- 
nary examination  of  East  Bockaway  Creek,  Long  Lslaud,  N.  Y. 

The  act  of  August  11, 1888,  provides  for  survey's  of  East  Hockaway 
Greek,  Long  Island,  and  of  East  Bockaway  Greek,  and  both  items  were 
referred  to  me  for  report  by  Department  letter  of  August  28, 1888.    As 


APPENDIX   P — REPORT   OF   CAPTAIN   CASEY.  %4l 

far  as  I  ao:  aware  there  is  but  one  East  Rockaway  Creek  iu  this  neigh- 
borhood, and  it  is  believed  that  the  item  is  repeated  in  the  bill  oniBten- 
tioDally. 

East  Bockaway  G».^ek,  Long  Island,  N.  T.,  is  a  small  stream  that 
flows  into  Hempstead  Bay  on  the  south  side  of  Long  Island.  The  vil- 
lages of  East  Eockaway,  Peaiirsalls,  and  Eookville  Centre  are  situated 
on  or  near  its  banks,  and  contain  a  population  of  from  2,000  to  3^000 
inhabitants. 

The  only  shipments  from  the  locality  are  oysters  and  garden  truck, 
both  of  which  go  mainly  by  rail  to  New  York,  and  would,  I  think,  bo 
likely  to  continue  to  do  so  were  the  stream  improved  as  desired. 

The  receipts  consist  of  the  coal  aud  building  materials  required  for 
this  small  community,  whose  main  industries  arc  farming,  fishing,  and 
a  small  amount  of  summer  resort  business ;  they  do  not  exceed  10,000 
tons  annually. 

East  Bockaway  Creek  formerly  discharged  a  considerable  volume  of 
fresh  water,  and  was  then  navigable  for  schooners  of  40  tons  from  the 
Bay  to  the  village,  about  3  miles. 

But  the  stream  has  been  dammed  a  short  distance  above  East  Rocka- 
way and  the  fresh  water  diverted  as  a  water  supply  to  Brooklyn,  caus- 
ing the  creek  to  shoal  so  that  its  depth  is  now  in  places  only  1  foot  at 
low  tide.    The  range  of  the  tide  is  about  4^  feet. 

The  improvement  desired  consists  iu  straightening  the  creek  at  the 
sharp  bends  and  dredging  a  channel  60  feet  wide  and  4  feet  deep  at  mean 
low  water  from  Hempste^  Bay  to  East  Bockaway.  As  far  as  I  am  able 
to  judge,  in  the  absence  of  a  detailed  survey,  such  an  improvement 
would  probably  cost  about  $25,000 ;  on  account  of  the  light  draught  of 
the  channel,  the  small  amount  of  work  to  be  done,  and  the  difficulty  of 
reaching  the  locality,  dredging  would  be  expensive.  As  the  creek  has 
shoaled  once  it  would  undoubtedly  slioal  again ;  and  in  the  course  of 
time  would  have  to  be  dredged  again. 

Finally,  by  comparing  this  creek  with  Sumpawams  Inlet,  Bahway 
Eiver,  and  Woodbridge  Creek,  where  improvements  were  first  begun 
and  then  abandoned  by  Congress,  I  am  forced  to  the  conclusion  that 
East  Bockaway  Creek  is  not  now  worthy  of  improvement,  for  the  pos- 
sibilities of  the  creek  itself  are  less  than  those  of  the  streams  mentioned 
and  the  population  and  interests  that  would  be  benefited  are  also  less. 
Very  respectfully,  your  obedient  servant, 

Oeobge  McO.  Derby, 
Captain  of  EngineerSy  in  temporary  charge. 

The  Chief  op  Engineers,  U.  S.  A. 


P  14. 

preliminary  examination  of  haokensack  river,  new  jersey, 
from  the  lower  bridge  at  the  town  of  hackensack  to  the 
erie  railway  bridge. 

United  States  Engineer  Office, 

New  Yorky  October  24, 1888. 

Oeneual:  In  compliance  with  Department  letter  of  September  29, 
I  have  the  honor  to  submit  the  following  report  on  the  preliminary  ex- 
amination of  Hackensack  Riv6r  from  the  lower  bridge  at  the  town  of 
Hackensack  to  the  Erie  Railway  Bridge. 
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The  Hackensack  Eiver  is  a  stream  of  considerable  size  enterlu^  l^ew 
ark  Bay  at  the  head  of  the  bay ;  it  is  navigable  for  a  distance  of  abont 
16  miles. 

Below  the  Erie  Railroad  Bridge  the  channel  has  ample  width  and 
depth,  and  the  same  may  be  said  of  the  next  5  miles  of  its  coarse  to 
Little  Ferry,  there  being  a  depth  of  9.5  fbet  at  low  water  with  a  width 
of  about  300  feet.    The  range  of  the  tide  is  about  4.5  feet 

From  Little  Ferry  to  Hackensack,  abont  2}  miles,  the  stream  is  iu 
places  narrow  and  obstrncted  by  sand  bars,  on  which  the  low-water 
depth  is  about  5  feet. 

The  improvement  desired  consists  in  widening  the  channel  on  this 
reach  of  the  river  to  200  feet  and  deepening  it  to  8  feet  at  mean  low 
water. 

As  far  as  I  am  able  to  judge,  in  the  absence  of  a  complete  survey,  I 
am  of  the  opinion  that  this  improvement  could  be  made  for  abont 
$25,000.  It  would  meet  the  present  demands  of  commerce  and  the  pros- 
l>eclive  demands  for  many  years  to  come. 

The  lower  12  miles  of  the  course  of  the  Uackensack  Eiver,  runs  through 
salt  meadows  as  yet  entirely  unimproved,  but  destined  within  the  next 
twenty  years  to  become  very  valuable ;  above  Little  Ferry,  however,  the 
country  is  well  settled,  the  population  of  the  four  townships  adjoinin«^ 
the  river  being  about  18,000  people. 

The  principal  industry  of  the  locality  is  brick-making,  estimated  at 
85,000,000  brick  per  annum,  and  said  to  be  on^the  increase.  There  are 
aL^o  a  number  of  other  factories  established  on  the  stream.  The  river 
also  carries  the  coal  for  the  brickyards,  factories,  and  towns  on  its 
banks,  and  manure  for  the  neighboring  farms.  The  farming  produce, 
however,  goes  by  rail  or  is  hauled  in  wagons  to  New  York,  there  being 
no  regular  steam-boat  line  on  the  river  at  present. 

In  my  opinion  the  Hackensack  River  is  worthy  of  improvement;  it  is 
a  valuable  stream  naturally  and  susceptible  of  being  made  much  more 
so  at  moderate  expense. 

The  population  and  interests  that  would  be  benefited  by  its  improve- 
ment are  large  and  growing,  and  the  saving  in  the  cost  of  transporta- 
tion would  more  than  pay  the  interest  on  the  probable  cost  of  the  work. 

No  survey  will  be  required  between  the  Brie  Railway  Bridge  and  Lit- 
tle Ferry,  and  I  estimate  the  cost  of  surveying  the  reach  requiring  im- 
provement at  $1,000. 

Very  respectfully,  your  obedient  servant, 

Geo.  McO.  Derby, 
Captain  of  Engineers. 

The  Chief  of  Engineebs,  U.  S.  A. 


SURVEY  OF  HAOKENSAOK  BIYER,  NEW  JEB8EY,  FROM  THE  LOWER 
BRIDGE  AT  THE  TOWN  OF  HAOKENSACK  TO  THE  ERIE  RAILWAY 
BRIDGE. 

Engineer  Office,  XJ.  S.  Army, 

New  Yorhy  N.  F.,  June  30, 1889. 

General:  I  have  the  honor  to  submit  the  following  report,  with  ac- 
companying map,  upon  the  survey  of  the  Hackensack  River,  JS"ew  Jer- 
sey, "  from  the  lower  bridge  in  the  town  of  Hackensack  to  the  Erie 
Railway  Bridge,"  authorized  by  act  of  Congress  approved  August  11, 
1888,  and  made  Mav  8-24,  in  accordance  with  Deparfment  instruction}? 
dated  April  1,  1889. 
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Tho  Hackensack  is  a  tidal  stream  of  very  gentle  slope,  flowing  for 
the  most  part  tbroagh  a  low-lying  and  swampy  region  in  a  coarse  very 
nearly  parallel  to  the  Passaic  and  about  midway  between  the  latter  and 
the  Hudson.  From  Little  Ferry,  where  it  receives  on  the  left  a  broad 
slaggish  tidal  stream  called  Overpeck  Greek,  to  its  mouth  in  Newark 
Bay  its  widths  are  far  in  excess  of  tbe  corresponding  ones  of  the  Pas- 
saic and  its  facilities  for  navigation  under  sail  much  greater.  The  navi- 
gation of  both  streams  is,  however,  greatly  impeded  by  the  very  numer- 
ous railroad  bridges  crossing  their  lower  reaches. 

A  preliminary  report,  concerning  the  advisability  of  the  improvement 
of  this  water-way,  was  made  by  Capt.  George  McC.  Derby,  Corps  of 
'Engineers,  October  24, 1888,  to  which  attention  is  invited,  and  in  which 
it  is  stated  that  the  river  is  susceptible  of  improvement  at  a  moderate 
cost,  and  that  the  improvement  is  well  warranted  by  the  present  and 
prospective  demands  of  commerce. 

The  present  detailed  survey  entirely  confirms  the  views  of  Captain 
Derby  as  to  the  relatively  slight  cost  of  the  improvement,  and  the  ac- 
companying report  of  Mr.  C.  S.  Eelsey  shows  that  the  commercial  in- 
terests at  present  existing  virtually  demand  it 

There  are  nine  extensive  brick-yards  located  on  the  river,  and  in  ad- 
dition five  factories,  six  public  wharves,  ten  Or  twelve  docks  for  the 
discharge  of  coal,  and  two  lumber  yards.  At  the  town  of  Hackensack 
there  are  some  1,500  linear  feet  of  wharfage  already  built.  The  annual 
traffic  amounts  to  250,000  tons,  valued  at  $1,000,000. 

Navigation  is  irai>eded  by  a  bar  opposite  Benny's  Mill  having  a  mini- 
mum cbannel  depth  of  4.8  feet.  Opposite  Bidgefield  Park  and  from 
Bogota  to  Hackensack  the  8-foot  channel  narrows,  ranging  from  35  to 
100  feet  in  width. 

As  stated  in  the  preliminary  report  of  October  24, 1888,  no  survey  or 
improvement  of  the  section  from  the  Erie  Railroad  Bridge  to  Little 
Ferry  is  required,  and  no  survey  of  this  section  was  made,  the  allotment 
of  $500  being  only  sufficient  to  complete  the  survey  of  the  remaining 
and  more  obstructed  portion. 

In  this  preliminary  report  a  channel  200  feet  wide  and  8  feet  deep  at 
mean  low  water  is  suggested,  but  as  petitioners  have  since  asked  for  a 
greater  channel  depth  than  8  feet,  and  advocate  a  10-foot  channel  to 
meet  the  demands  of  commerce,  and  as  the  increased  cost  of  such  a 
channel  is  relatively  slight,  I  would  recommend  the  improvement  of  the 
river  by  dredging  a  channel  10  feet  in  depth  at  mean  low  water,  200 
feet  wide  from  Little  Ferry  to  Gasworks  Creek,  and  150  feet  wide 
thence  to  the  lower  bridge,  at  the  town  of  Hackensack,  as  indicated  on 
the  map. 

For  the  present  no  training-dikes  are  recommended.  After  the  im- 
provement is  completed,  and  only  until  a  time  subsequent  to  such  com- 
pletion, can  useful  data  be  obtained  upon  which  to  base  the  location  of 
these  dikes,  at  least  as  part  of  a  consistent  and  complete  scheme  of 
improvement. 

The  material  to  be  dredged  is  supposed  to  consist  of  mud,  clay,  and 
sand,  although,  because  of  insufficient  funds,  no  borings  were  taken. 
The  estimated  cost  is  $60,000,  and  if  the  project  be  approved  $60,000 
could,  if  appropriated,  be  advantageously  expended  during  the  fiscal 
year  ending  June  30, 1891. 

The  accompanying  report  of  Mr.  C.  8.  Kelsey,  surveyor,  who  con- 
ducted the  survey,  gives  the  more  important  details  of  it3  extent  and 
the  methods  employed,  together  with  facts  relating  to  the  commercial 
importance  of  the  stream  and  estimates  of  the  cost  of  its  improvctuent. 
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The  nearest  port  of  entry  is  Newark,  N.  J.    The  amonut  of  reveuae 
oolleeted  at  Newark  daring  tiie  year  ending  Jane  3<l,  1889,  was  $2,018.07. 
Yery  respeotfally,  year  obedient  servant, 

Thos.  L.  Casey, 

Captain  of  Engineers. 

The  Chief  of  Engineers,  IJ.  S.  A. 


RKPORT  OF  MR.  O.  8.  KBLSBY,  8URVBTOR.  • 

New  York,  N.  Y.,  June  21,  1889. 

Captain:  I  haye  the  honor  to  submit  the  followio^  report,  with  accompaoyio^ 
maps,  on  the  preliminary  sarvey  of  the  Haokensack  River  from  Little  Ferry  to  the 
Tnmpike  Bridge  at  Hackensaok : 

As  stated  in  my  report  of  the  preliminary  examination  of  the  Haokensack  Riwr 
from  the  Erie  Railroad  Bridge  to  the  town  of  Haokensack,  submitted  October  13, 
18^,  there  is  a  channel  of  abundant  width  and  of  a  greater  depth  than  on  the  bar  ia 
Newark  Bay  as  far  np  the  Hackensaok  River  as  LitUe  Ferry,  and  no  survey  of  this 
portion  of  the  river  was  ordered. 

The  sarvey  was  made  during  Hay  8-24,  1889.  As  no  determination  of  the  plane  of 
mean  low  water  at  this  section  of  the  river  could  be  obtained  from  the  United  State« 
Coast  Survey,  tidal  observations  were  necessary  and  were  taken  during  a  complete 
lunation  at  the  Haokensack  Dock.  A  base-line  over  1,400  feet  long  was  measured 
with  exactness  at  the  lower  limits  of  the  survey  and  a  triangnlation  carried  op  to  a 
check-base  at  the  further  limits. 

The  topography  was  shown  from  the  high- water  line  back  to  the  New  York,  Soa- 
qiiohauDa  and  Western  Railroad  on  the  east  shore  and  back  to  the  tnmpike  from 
Haokensack  to  Little  Ferry  on  the  west  side. 

The  soundings  are  located  instmmentally,  are  expressed  in  feet,  and  refer  to  the 
plane  of  mean  low  water  determined  at  the  Haokensack  Dock. 

The  river  maintains  the  character  of  a  tidal  basin  even  as  far  np  as  Hackensaok ; 
the  tidal  obnervations  showing  a  mean  rise  and  fall  of  5.2  feet  at  Haclcensack  against 
4.6  feet  at  the  month  of  the  river,  13  miles  below,  as  determined  by  the  United  States 
Engineer  in  1879. 

The  lower  reaches  of  the  river  run  through  an  extensive  salt  marsh,  but  from  Little 
Ferry  the  upland  extends  down  to  the  banks  of  the  river  or  in  close  proximity. 

Along  the  section  under  survey  there  is  an  active  commerce  carried  on,  estimated 
at  about  250,000  tons  annually,  val(ied  at  ^1,000,000,  depending  on  tho  brick-yards 
and  factories  along  tho  banks,  coal  and  lumber  docks,  and  public  wharves,  uid  con- 
tributing to  a  population  of  6,000  people  in  the  town  of  Haokensack,  or  about  18,000 
in  the  townships  borilering  this  portion  of  the  river. 

An  exact  and  detailed  statement  of  the  commerce  for  the  past  year,  made  up  from 
the  written  statements  of  the  individual  firms,  is  as  follows : 


nCFOBTS. 

Goal  and  ooal-doat 

Wood 

Lumber 

Brick,  sand,  stone,  etc 

Msnnre and  fertiliser :.... 

Total 

Brick  (88,000,000) 

Total  commerce 


Tons. 


27,090 

$114,815 

20,400 

88,200 

7.400 

maot 

1.720 

4,230 

6,000 

lOlOOO 

70,540 


176,000 


248^540 


Yalae. 


358^745 


808,001 


MI,T4S 


The  essential  requirements  of  the  commerce  are  a  channel  that  will  allow  of  tho 
numerous  Inmber  schooners  drawing  from  11  to  12  feet,  proceeding  direct  to  Hacken- 
saok at  all  conditions  of  high  water;  and  also  a  beating  channel  for  sailing  vessels 
wiih  a  draught  up  to  8.5  feet,  as  far  as  the  upper  brick-yards.  The  petitioners  ask 
for  a  channel  to  Haokensack,  200  feet  wide  and  10  feet  deep  at  mean  low  water. 
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The  soryey  shows  hut  one  bar  across  the  channel,  Benny's  Bar,  having  a  miDimnm 
depth  in  chanel  of  4.8  feet.  At  Bidsefield  Park  the  8-foot  channel  narrows  to  100 
feet,  and  above  the  bend  at  Bogota  the  channel  is  bnt  35  feet  in  width. 

Between  the  wharves  at  Hackensack  there  is  need  of  a  tnrning-basiu. 

Owing  to  the  small  amonnt  of  fonds  available  no  borings  were  taken,  bat  the  indi- 
cations are  that  Benny's  Bar  is  a  clay  formation  that  has  resisted  the  eroding  powers, 
bnt  not  of  a  consistency  to  make  removal  difflcnlt.  No  works  woald  seem  necessary 
to  maintain  the  permanency  of  a  channel  through  the  bar.  The  narrowing  of  the 
channel  at  Ridgefield  Park  is  caused  by  a  deposit  of  mnd  and  sand  due  to  the  sadden 
enlargement  ofthe  cross-section  at  this  point,  and  contracting  works  may  be  required 
to  maintain  a  widened  channel ;  to  maintain  also  a  channel  above  Bogota  will  require 
deflecting  works  to  prevent  the  wasting  of  the  flood-tide  up  the  blind  channel  on  the 
north  shore. 

Below  are  submitted  estimates  for  a  i>ermanent  improvement,  and  a  modified  im- 
provement. 

ESnMATilS  FOR  PBRHAKENT  IMPROVEMENT. 

For  providing  and  maintaining  a  channel  10  feet  deep  at  mean  low  water,  200  feet 
wide  to  Gas-works,  thence  150  feet  wide  to  the  Turnpike  Bridge  at  Hackensack. 
(a)  Ridgefield  Park  to  Benny's  Bar : 

Dredging  and  rehandling  mud  and  sand,  s!l,314  cubic  yards,  at  25 

cents $5,328.50 

Constructing  1,200  feet  earthen  dike  A : 

Two  thousand  cubic  yards  of  paving  stone,  at  $1.25 |2, 500 

Dredging  not  indicated  in  above  rehandling 500 

3,000,00 

(6)  Benny's  Bar :  Dredging  and  rehandling  clay,  mud,  and  sand,  87,910 

cubic  yards,  at  30  cents 26,373.00 

(o)  Benny's  Bar  to  Turnpike  Bridge,  Hackensack : 

Dre<lgiog  and  rehandling  mud  and  sand,  59,790  cubic  yards,  at  25  cents.     14, 947. 50 
Constructing  400  feet  earthen  and  riprai>  diking  B : 

Three  thousand  eight  hundred  cubic  yards  paying  stone, 

at  $1.25 $4,750 

Dredging  not  included  in  above  rehandling 250 

5,000.00 

54, 649. 00 
Ten  x>er  cent,  for  engineering  and  contingencies 5, 464. 90 

Total  cost 60,113.90 

ESTIMATE  FOB  MODIFIED  IMPROVEMENT. 

For  dredging  a  channel  6  feet  deep  at  mean  low  water  and  200  feet  wide  to  Gas- 
works Creek,  thence  150  feet  wide  to  the  Turnpike  Bridge  at  Hackensack. 

(a)  Bidgefield  Park  to  Benny's  Bar :  Dredging  and  rehandling  mud  and 

sand,  6,420  cubic  yards,  at  25  cents $1,605.00 

(6)  Benny's  Bar :  Dredging  and  handling  mud,  clay,  and  sand,  38,086  cubic 

yards,  at  30  cents 11,425.80 

(o)  Benny's  Bar  to  Turnpike  Bridge :  Dredging  and  rehandling  mud  and 

sand,  29,000  cubic  yards,  at  25  cents 7,250.00 

20,280.80 
Ten  per  cent,  for  engineering  and  contingencies 2,(^.08 

Total  cost 22,308.88 

Allowance  is  made  in  each  estimate  for  five- tenths  of  a  foot  over  depth  in  dredging, 
and  30  per  cent,  increase  in  scow  measurement  over  place  measurement. 

Your  attention  is,  furthermore,  called  to  the  position  of  the  draw  in  the  bridge  at 
Little  Ferry.  Being  placed  close  against  the  west  bank,  sailing  vessels  experience 
difficulty  in  beating  tnrough. 

By  moving  the  draw  opening  60  feet  towards  the  east  shore  and  widening  the  span 
to  50  feet  in,  the  full  benefit  of  the  channel  could  be  utilized. 
Respectfully  submitted. 

C.  8.  ESLSKT, 

OUTVtjfOf. 

Capt.  Thos.  L.  Casbt, 

Corp$  ofEngineertf  U,  S,  A, 
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tionof 
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Bayon  Terrebonne  and  Bayon  Black,  La.,  for  water-way  be- 
tween  Mississippi  River  and  Berwick's  Bay,  examination  of 

Bayon  Terrebonne,  for  dredging  above  Houma,  La.,  examina- 
tion of 

Bayon  Terrebonne,  La.,  improvement  of 

Bay  Ridge  (steamer),  removiUof  wreck  of 

Beaufort  Harbor,  N.  C.,  improvement  of 

Beaufort  Harbor,  inland  water-way  to  New  Berne,  K.  C,  im- 
provement of  

Beaufort  Harbor,  inland  water-way  to  New  River,  K.  C,  im- 
provement of 

Beaufort  River,  8.  C,  examination  of 

Belfast  Harbor,  Me.,  examination  of 

Belfast  Harbor,  Me.,  improvement  of , 

Bellamy  River,  N.  H..  improvement  of 

Bennett  Creek,  mouui  of,  improvement  of 
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Berry  Lake,  Ind.,  examination  of , 
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Tng  Fork,  examination  of 
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Bismarck,  Dak.,  ice-barbor  at  or  near,  examination  of 
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Black  LakeHarbor,  Mich.,  improvement  of 

Black  (and  Guaohita)  Rivera,  Ark.  and  La.,  improvement  of  . . 

Black  River,  Ark.  and  Mo.,  improvement  of. , 

Black  River,  Mich.,  bridge  across 

Black  River,  Mich.,  improvement  of  mouth  of. 

Black  River,  Mo.,  improvement  of 
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Black  River,  N.  Y.,  from  Brownville  to  Lake  Ontario,  examina- 
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Black  Rock  Harbor,  Conn.,  for  oreakwater,  etc.,  examination  of 
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Breakwater  at  Qordon's  Landing:,  Lake  Champlain,  Vt.,  oon- 
stmotion of 

Breakwater  at  New  Haven,  Conn.,  oonstraction  of , 

Breakwater  at  Rouse's  Point,  Lake  Champlain,  N.Y.,  oon- 
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Broadkiln  River,  Del.,  improvement  of 

Brown's  Creek,  Sayville,  N.  Y.,  examination  of 

Branswick  Harbor,  6a.,  improvement  of 

Bmnswiok  Harbor,  Gra.,  establishment  of  harbor  lines  at 

Bnokhannon  River,  W.  Va.,  improvement  of 

Bnflklo  Bayon,  Tex.,  improvement  of 

Bnflklo  Harbor, N.  Y^ improvement  of I.... 

Burlington  Harbor,  Yt.,  improvement  of  

Bull  lUver,  S.  C,  examination  of  Combahee  River,  whether 
breaking  of,  into  will  ii^are  navigation  of  Combahee 

Bnttermilk  Channel,  New  York  Harbor,  improvement  of 
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Caohe  River,  Ark.,  improvement  of , 

Cababa  River,  Ala.,  improvement  of 

Caloaalen  River  and  Pass,  La.,  improvement  of 

Calcasien  River,  month  and  passes  of,  examination  of 

Caloosahatohee  River.  Fla.,  improvement  of ^ 

Calomet  Harbor,  III.,  improvement  of J. 

Calumet  River.  III.,  bridges  aoross,  eto 

Calumet  River,  Hi.  and  Ind.,  improvement  of 

Cahunet  River,  canal-way  connecting,  with  waters  of  Lake 

Michigan,  examioatinD  of 

Cambridge  flarbor,  Md..  improvement  of 

Cambridge  Harbor  Md.,  removal  of  wreck  from  ...: 

Camden  Harbor,  Me.,  improvement  of. .  .* 

Canal  at  the  Cascades,  Columbia  River,  Oregon 

Canal-boata,  removal  of  wrecks  of 

Canal,  Des  Moines  Rapids,  Iowa,  care  of  and  operation  of 

Canal,  Illinois  aod  Mississippi,  location  of  the 

Canal,  Looisville  and  Portland,  operating  and  care  of 

Canal,  Sturgeon  Ba?,  harbor  of  entrance  thereto .  

CmiaI,  St.  Mary's  Fidls,  operating  and  care  of 

CamJ,  St.  Clair  Flats,  operating  and  care  of 

Oanal,  St.  Clair  Flats,  Mich.,  improvement  of 

Canal-way  connecting  waters  of  Lake  Michigan  with  Calumet 

River,  examination  of 

Canarsie  Bay,  N.  Y.,  improvement  of 

Caney  Creek,  month  of,  examination  of 

Caney  Fork  River,  Tenn.,  improvement  of 

Cape  Ann,  Sandy  Bay,  harbor  of  refuge,  improvement  of 

Cape  Charles  City  Harboj  and  approaches  by  Cheuton  Inlet, 

va..  examination  of 

Cape  Fear  River,  N.  C. : 

bridge  across  at  Fayetteville,  K.C 

improvement  of,  above  Wilmington 

improvement  of,  at  and  below  Wilmington 

firom  Wilmington  to  the  ocean,  examination  of 

Cape  May,  N.  J.,  removal  of  wreck,  off 

Cape  Vincent  Harbor,  N.  Y.,  for  breakwater,  examination  of. . 

Carquines,  Steaits  of,  survey  of 

Cascades  Canal.  Columbia  River,  Oregon,  improvement  of ... . 
Cedar  Bayon,  where  it  empties  into  Galveston  Bay,  Tex.,  exam< 

inalion  of # 

Oadar  Keya  Harbor,  Fla.,  improvement  of , 
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Subject. 


Cedar  Biver  Harbor,  Mich.«  improvenient  of 

Centreville  Creek,  Manitowoc  Coanty,  Wis.,  examination  of.  / 

Chagrin  Bivor,  near  Willonghby,  Ohio,  examination  of  month 
of 

Channel  at  Meant  Yemon,  Va.,  improvement  ot , 

Channel  between  North  and  South  Hero  Islanda,  Lake  Cham- 
plain,  Vt.,  improvement  of 

Channel  between  Bound  Lake  and  Lake  Michigan,  bridge 
aoroM,  etc 

Channel  between  Staten  Island  and  Kew  Jersey,  improvement 
of :. 

Channel  between  Tampa  Bay  and  Old  Tampa  Bay,  Fla.,  exam- 
ination of. 

Channel  connecting  Irondequoit  BtLj  with  Lake  Ontario,  exam- 
ination of 

Channel  croMing  Potomac  Biver  from  Alexandria,  Va.,  to  the 
Maryland  side,  examination  of. 

Channel  east  of  Bice's  Point,  St  Louis  Bay,  Minn.,  etc.,  en- 
croached upon  by  pier,  etc 

*  Channel  in  Back  dove,  Portland  Harbor,  Me.,  improvement  of. . 

Channel  leading  into  Hampton  BoadB,  removing  wreck  from  . . 

Channel  to  Balumore,  Md.,  improvement  of 

Charles  Biver,  Mass.,  bridges  across 

Charles  Biver,  Mass^  bridges  across,  in  Boston 

Charleston  Harbor,  S.C.,  improvement  of , 

Charlevoix  Harbor,  and  entrance  to  Pine  Lake,  Mich.,  improve- 
ment of 

Charlotte  Harbor,  N.  Y.,  improvement  of 

Charts  of  northern  and  nortwestem  lakes,  issue  of.  etc 

Chatham,  Mass.,  Stage  Harbor  at^  examination 

Chattahoochee  River,  bridge  across,  at  or  near  Gordon,  Ala . . . . 

Chattahoochee  Bi  ver,  Ga.  and  Ala^,  improvement  of 

Cheat  Biver,  W.  Ya.,  examination  of 

Chebovgan  Harbor,  Mich.,  improvement  of 

Chehalis  Biver,  Wash.,  improvement  of 

Chester  Biver,  between  Crumpton  and  Jones's  Landing,  Md., 
examination  of 

Chicago  Harbor,  m.,  improvement  of 

Chicago  and  West  Michigan  Bail  way  Company,  bridge  of, 
across  St.  Joseph  Biver , 

Chicago,  Kansas  City  and  .Texas  Bailway  Company,  bridge  of, 
across  Missouri  Biver 

Chiokahominy  Cxeek  (Biver),  Ya.,  examination  of 

Chickahomin y  Birer,  Ya.,  improvement  of 

Chiokasahay  Biver,  Miss.,  I^m  its  mouth  to  Enterprise,  exam- 
ination of 

Chincoteague  Bay,  inland  waterway  from,  to  Delaware  Bay, 
improvement  of. ., 

Chincoteague  Inlet,  Ya.,  for  breakwater,  examination  of 

Chipola  Biver,  Fla.,  from  its  mouth  toMuianna,  examination  of 

Chipola  Biver,  Fla..  from  its  mouth  to  Wewahitohka  and  the 
** cut-off,"  etc.,  examination  of 

Chippewa  Biver,  surveys  for  reservoirs  at  source  of 

Chippewa  Biver,  Wis.,  including  Yellow  Banks,  improvement 

Chitta  Bayou,  examination  of 

Cboctawhatchie  Biver,  Fla.  and  Ala.,  improvement  of 

Choptank  Biver,  Md.,  improvement  of 

(3hopt«nk  Biver,  Md.,  removal  of  wreck  fh)m 

Chnckatuck  Creek,  mouth  of,  improvement  of 

Chnokatuok  Creek,  Ya.,  examination  of 

Clackamas  Biver,  Oregon,  examination  of 

Clark  Creek,  S.C.,  improvement  of 

Clarksvllle  Harbor,  Mo.,  examination  of 

Cleveland  Harbor,  Ohio,  improvement  of , 

Clinch  Biver,  Tenn.,  improvement  of , 

Clinton  Harbor,  Coun.,  improvement  of , 

Clinton  Biver,  Mich.,  improvement  of , 

CoaivJuk  Bay,  IN*.  C.  improvement  of 

Coast  near  life-saving  station.  East  Point  Judith,  K  I.,  exami- 
nation of 

Coaster's  Harbor  Island,  cove  near  southeast  extremity  of,  ex- 
amination of 

Cooheco  Biver,  from  Dover  to  its  mouth,  N.  H.,  examination  of 

Cocheoo  Biver,  N.  H.,  improvement  of. 

Coctowhatchee  Biver,  Ala.,  for  low-water  navigation,  examina- 
tion of 

Cobasaet  Harbor,  Mass.,  examination  of. 

Colorado  Biver,  Aris.,  examination  of 

Columbia  Biver,  Oregon,  gaogiijg  waters  of 

Colombia  Biver,  Oregon,  canal  at  the  Cascades 
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Subject. 


Colombia  River,  Oreiron  and  Wash.,  improvement  of  month  of 
Colnmbia  and  Lower  Willamette  rivere,  Oregon,  improvement 

of,  below  Portland 

Colnmbia  River,  Upper,  improvement  of 

Colnmbia  River,  Upper,  Waoh.,  between  Wallnla  and  British 

line,  examination  of. 

Combahee  River,  S.  C,  examination  of 

Commission,  Missouri  River,  annnal  report  for  fiscal  year  end- 

injc  JonedO,  1889. 

Commission,  Mississippi  River,  annnal  report,  etc 

Commission,  United  Sutes,  Advisory  to  the  Board  of  fiarlior 

Commissioners  of  Philadelphia,  Pa 

Commissioners  of  Colnmbns  County,  K.  C,  bridges  of,  across 

Lumber  River 

Commissioners  of  Morgan  County,  Ohio,  bridge  of,  across 

Muskingum  River ■ 

Commissioners  of  Muskingum  County,  Ohio,  bridges  of,  across 

Muskingum  River 

Commissioners  of  Robeson  County,  N.  C,  bridges  of,  across 

Lumber  River 

Commissioners  of  Washington  County,  Ohio,  bridge  of    

Commissioaers  of  Washington  County,  Ohio,  bridge  ot  across 

Muskingum  River 

Conecuh  River  (and  Escambia).  Fla.  and  Ala.,  improvement  of. 

Congaree  River,  S.  C,  improvement  of 

Conneaut  Harbor.  Ohio,  examination  of 

Connect  North  Edisto  and  South  Bdisto  rivers  by  St.  Pierre 

River  and  South  Creek,  S.  C,  examination  of. 

Connecticut  River,  Mass.  and  Conn.,  improvement  of,  above 

Hartford 

Connecticut  River,  Mass.  and  Conn.,  improvement  of,  below 

Hartford 

Construction,  etc.,  roads,  etc..  in  Yellowstone  Park 

Contentnia  Creek,  K.  C,  improvement  of. 

Contingencies,  etc.,  of  rivers  and  harbors,  estimates  for 

Coos  Bay  and  Harbor,  Oregon,  improvement  of  entrance  to. . . . 
Coosa  lUver,  Ala.,  for  location  of  a  channel  from  rapids  at 

Wetumka,  etc,  examination  of 

Coosa  River,  Oa.  and  Ala.,  bridges  across,  etc 

Coosa  River,  Oa.  and  Ala.,  improvement  of 

Coosawater  and  Oostenaula  rivers,  Ga.,  bridges  across,  etc... 

Coquille  River,  Oregon,  improvement  of 

Coipaof  Engineers,  laws  aifecting 

Corps  of  Engineers,  rank  and  duties  of  officers  of 

Corpus  Christi,  Tex.,  channel  leading  to,  improvement  of 

Corsica  Creek.  Md.,  improvement  oiT 

Cove  near  southeast  extremity  of  Coaster's  Harbor  Island,  ex- 
amination of 

Cowles  Creek,  or  Geneva,  Ohio,  examination  of 

Cowlitz  River,  Wash.,  improvement  of 

Courtableau  Bayou.  La.,  improvement  of 

Crane  and  Waters  River  of  Essex  Branch,  Mass.,  examination 

of 

Crystal  River  and  bar  at  its  mouth,  Fla.,  examination  of 

Cumberland  River,  Tenn.  and  Ky.,  improvement  of,  above 

Nashville * 

Ciunberland  River,  Tenn.  and  Ky.,  improvement  of^  belov^ 

Nashville I. 

Cumberland  River,  Ky..  improvement  of  south  fork  of 

Cumberland,  Lower,  Kiver,  from  Nashville  to  mouth,  exam- 
ination of  

Cumberland  Sound,  G  a.  and  Fla.,  improvement  of 

Cnrrltuok  Sound,  Ooaniok  Bay,  and  North  River  Bar,  N.  C, 

improvement  of 

Cypreea  Bayou,  Tex.  and  La.,  improvement  of 

DamatHerr's  Island,  Allegheny  River 

Ban  Kiver,  Vikand  N.  C,  improvement  of 

D'Arbonne  Bayoo,  La.,  improvement  of. 

Davis  Islanri  Dam,  Ohio  River,  operating  and  care  of 

Disoiplin,  battalion  of  tngineer^ 

Defenses,  sea-coast 

D^ware  Bay  and  River,  removal  bf  wrecks  from 

Delaware  Bay,  Dc^,  construction  of  ice-barbor  at  head  of  ... 
Delaware  Bay,  Del.,  construction  of  iron  pier  in,  near  Lewes. 
Delaware  Bav.  improvement  of  inland  water-way  from  Chin- 

ooteague  Bay  to 

Delaware  breukwater  Harbor,  Del.,  improvement  of 

Delawara  River.  Pa.  and  N.  J.,  improvement  of 
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Subject. 


Depot  property,  WUIet*  Point 

Dapartment  of  die  CoInmbiA,  exploraiions  and  surreys,  etc . . 

Department  of  the  Platte,  explor^tioiu  and  surveys,  etc 

Dee  Moines  Bapids  Canal,  dry-dock  at 

Des  Moines  Rapids  Canal.  op«ratinff  and  oareof 

Des  Moines  Bapids,  Mississippi  Rirer,  improvement  of 

Detroit  Biver,  at  Orosse  Pointe,  Af  ioh.,  examination  of 

Detroit  RiTer,  Mich.,  improvement  of 

District  of  Colnmbia,  water  supply 

Division  of  the  Missouri,  explorations  and  surveys,  etc 

Division  of  the  Padflo,  explorations  and  surveys 

Doroheat  Bayou,  La.,  examination  of 

Drill  and  instruction 

Dry-dock  at  Des  Moines  Bapids  Canal 

Dry-dock  at  St.  Mary's  Falls  Canal,  Mioh.,  construction  of . 

Duck  Creek.  DeL,  improvement  of 

Dulnth  Harbor,  Minn.,  Examination  of 

Dnhith  Harbor,  Minn.,  improvement  of 

Dunkirk  Harbor,  K.  Y.,  improvement  of. 
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Eagle  Harbor,  Mich.,  improvement  of. 

Bast  Chester  Creek,  xT.  Y.,  improvement  of 

Bast  Point  Judith,  B.  L,  coast  near  life-saving  station,  exmni- 
nation  of 

Bast  Biver,  K^fY.,  with  a  view  to  removal  of  ledge  of  rock,  ex- 
amination of i.. 

East  Biver  and  Hell  Gate,  N.  Y.,  removsl  of  olwtructions  ftom. 

East-Bockaway  Creek,  K.  Y.,  examination  of 

East  Tennessee,  Virginia  and  (Georgia  BaUway  Company, 
bridge  of,  across  Ocmulgee  Biver 

Eastern  Branch  Bridge,  Washin^n,  D.  C,  construction  of  . . 

Eastern  Branch  of  the  Potomac  Biver.  Md.,  examination  of. .. 

Echo  Harbor,  NewBocheUe,  N.  Y.,  improvement  of 

Edisto  Biver.  S.C.,  bridges  across,  etc 

Edisto  Biver,  S.  C,  improvement  of .. 

Edisto  Bivers,  North  and  South,  to  connect  by  St.  Pierre 
Biver  and  South  Creek,  S.C.,  examination  of 

Bel  Biver,  Cal.,  examination  of 

Eliaal>eth  Biver,  K.  J.,  Improvement  of 

Elk  Biver,  Md.^examination  of 

Elk  Biver,  W.  va.,  improvement  of 

Ellis  Island,  ship-channd  between  Jersey  City  and,  examina- 
tion of 

EniHneer  Depot,  Public  Buildings  and  Construction,  Willcts 
Point 

Engineer  School  of  Application  at  Willets  Point 

Engineers,  Battalion  of  the  Corps  of 

Engineers,  Board  of,  for  Fortifications  and  for  Biver  and  Har- 
bor Improvements 

Engineers,  officers  of  the  Corps  of 

English  Creek,  N.J.,  removal  of  wreck  fh>m 

Entrance  to  Po'mt  Judith  Pond,  west  of  Point  Judith,  B.  I., 
examination  of 

Erie  Harbor,  Pa.,  impift>vement  of 

Erie  Harbor,  Pa.,  preservation  of  peninsula  at  Presqne  Isle. . . 

Escambia  and  Conecuh  rivers,  Fla.  and  Ala.,  improvement  of  . 

Estimates  for  public  buildings  and  grounds,  etc,  Washing- 
ton. D.  C 


EvansviUe  and  Indianapolis  Bailroad  Company,  bridge  across 
White  Biver 

Evansviile  and  Terre  HMite  Bailroad  Company,  bridge  of, 
across  White  River — 

Examinations,  surveys,  and  contingencies  of  rivers  and  har- 
bors, estimates  for 

Executive  Mansion,  Washington,  D.  C 

Experiments,  Willets  Point ■ 

Explorations  and  reconnaissances 

Explorations,  etc.,  Department  of  the  Columbia 

Explorations,  etc.  Department  of  the  Platte 

Explorations,  etc.  Division  of  the  Missouri 

Explorations,  etc,  Division  of  the  Pacific 


F. 


Fairlee  Creek,  Md.,  improvement  of 

Fairport  Harbor,  Ohio,  improvement  of 

Fairweather  Island,  Conn.,  examination  for  breakwater  to 

Pen  field  Beef,  and  south  Rom 

Falls  of  the  Ohio  Biver,  improvement  of  navigation  at 
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Falls  of  the  Ohio  BlTer.improvement  Indiana  Chate  around .. 

Falao  Presqoe  Isle  Harbor,  Lake  Huron,  Mich.,  examination  of. 

Feather  and  Sacramento  rivers,  CaL,  improvement  of 

Fishing  Creek.  N.  C,  examination  of 

Fishing  Place  Cove.  B.L,  examination  of 

fish  Rook,  CaL,  pnolio  mooring  at,  examination  for  establish- 
ment of 

Fisk's  Mill,  Cal.,  public  mooring  at,  examination  for  establish- 
ment of 

Fish- ways,  erection  of.  at  Oreat  Falls  of  Potomac  River 

Fitchburg  Railroad  Company,  bridge  of;  across  Charles  River, 
Mass 

Five  Mild  River  Harbor,  Conn.,  improvement  of 

Flint  River,  Ga..  improvement  of 

Flint  River,  bridge  across,  near  Bainbridge.  Oa 

Flint  River,  Oa.,  rock  reefo  at  Albany  and  above,  examina- 
tion of 

Florida  Railway  and  Navigation  Company,  bridge  of,  across 
Kingley's  Creek ; 

Flushing  Bay.  N.  Y.,  improvement  of 

Fond  dn  Lac  River,  Wis.,  harbor  at  month  of,  examination  of. 

Forestville,  Mich.,  for  breakwater,  examination  of. 

Forked  Deer  River,  Tenn.,  improvement  of • 

Fort  Defiance,  Fort  Wayne,  Ind. ,  examination  of 

Fort  Industry,  Fort  Miami,  Fort  Mei^s,  examination  of 

Fort  Monroe.  Va.,  construction  of  wbnrf  at. 

Fort  Monroe,  Va.,  iron  pile  bridge  over  Mill  Creek  at 

Fort  Pond  Harbor,  Montauk,  K.  x.,  examination  of 

Fort  Ross,  CaL,  public  mooring  at,  examination  for  establish- 
mentof , 

Fort  Smith  and  Choctaw  Bridge  Company,  bridge  of;  across 
Poteaa  River 

Fortifications.  Board  of  Engineers  for 

Fountains  and  water-pipes,  Washington,  D.  C 

Fourche  River,  Ark.,  improvement  of 

Fox  and  Wisconsin  rivers,  Wis.,  improvement  of 

Fox  and  Wisconsin  rivers,  operating  and  care  of  locks  and 
damson 

Frankfort,  Ky.,  city  of,  bridges  across  Kentucky  River 

Frankfort  Harbor, Mich.,  improvement  of 

Frmoh  Broad  River,  Tenn.,  Improvement  of 

French,  Wallace  M.  (schooner),  removiU  of  wreck  of 

Frontberg,  for  harbor  of  refuge  at,  examination  of 
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Oalveaton  Bay,  improvement  of  ship-channel  in 

Galveston  Harbor,  Tex.,  improvement  of 

Garfield  Park,  Washington,  D.  C 

Gasconade  River,  Mo., Improvement  of 

Gaudaloupe  River,  Tex.,  for  removal  of  raft  on,  examination 
of. 


Gauging  waters  of  Columbia  River,  Oregon 

GauleylRiver,  W.Ya.,  improvement  of 

Genesee  River,  N.  Y.,  examination  of ■ 

Georgetown  Harbor,  S.C.,  improvement  of 

German  brig,  removal  of  wrecK  of.  firom  St.  John's  River,  Fla  , 

Glalses,  Bayou  des,  La^  examination  of 

Glen  Cove  Harbor,N.  x..  Improvement  of 

Gloucester  Harbor,  Mass.,  improvement  of 

Goldsmith  Maid  (schooner) ,  removal  of,  wreck  of 

Goose  Point  Channel,  Plymouth  Harbor,  Mass,  examination 
of 


Gordon's  Landing,  Lake  Champlaln,  Vt,  construction  of 
breakwater  at 

Oowanus  Bay,  K.  Y^  Improvement  of • 

Ctowanus  Bay,  K.  Y.,  removal  of  wreck  from 

Grande,  Rio.,  N.  Mex.,  from  Embudo  to  El  Paso,  Tex.,  exami- 
nation of 

Grand  Calumet  River,  Ind.,  examination  of 

Grand  Calumet  River.  HI.,  examination  of 

Grand  Forks,  Datk.,  bridge  across  Red  River  of  the  North 
(at  Des  Mere  avenue) 

Grand  Forks,  Dak.,  bridge  across  Red  River  of  the  North 
(at  Minnesota  avenue) 

Grand  Haven  Harbor,  Mich.,  Improvement  of 

Grand  Marals  Harbor.  Minn.,  improvement  of 

Grand  Marais,  Mich.,  Improvement  of  luurbor  of  refbge  at 

Grand  River.  Mich.,  bridge  across 

Grand  River,  Mich.,  fh>m  Grand  Rapids  to  Lake  Michigan,  ex- 
aminatioai  of 
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Omid  Bivar, Mo.,  examination  of 

Grass  Rire  r  <at  Massena),  K.  Y.,  improvement  of 

Qreat  Caoapan  Biver,  W.  va.,  examination  of 

Great  Chaxy  iUver,  K.  Y.,  examination  of 

Great  Falls  of  the  Potomac,  erection  of  flsbways  at 

Great  Kanawha  River,  W.  Va.,  improvement  of.: 

Great  Kanawha  Biver,  W.  Ya.,  operating  and  care  of  looks 

and  dams  on 

Great  Pee  Dee  Biver,  S.  C,  improvement  of 

GreatSodnsHarbor.N.Y..  improvement  of 

Green  and  Barren  rivers,  Ey.,  operating,  etc,  locks  and  dams 

on 

Green  Bay  Harbor,  Wis.,  improvement  of 

Greenhouses  and  narsery,  Washington.  D.  C 

Green  Jacket  Shoal,  Providence  Harbor,  B.  I.,  removal  of 

Greenport  Harbor.  N.  Y.,  improvement  of 

Greenwich  Bay.  B.  I.,  examination  of 

Groase  Points  Channel,  Mich.,  improvement  of 

Goadalonpe  Birer,  Tex.,  for  removal  of  raft  on,  examination  of 

Gnlf  Port  Harbor.  Mies.,  examination  of 

Gnyandotte  Biver,  W.  Va.,  improvement  of 

Bt. 

Hackensaok  Biver,  K.  J.,  examination  of 

Hampton  Creek  and  Bar,  Va.,  exuuination  of 

Hampton  Biver,  N.  H.,  examination  of 

Hampton  Boada,  Va.,  removing  wreck  from  channel  leading  into 
Hannibal  Bridge  Company,  bridge  of;  across  Mississippi  Biver 

above  HanniDal,Mo 

Harbor  and  channel  at  Pembroke.  Me.,  examination  of  .\ 

Harbor  at  entrance  St.  Jerome's  Creek,  Md..  improvement  of.. 
Harbor  at  month  of  Fond  da  Lao  Biver,  in  Lake  Winnebago, 

Wis.,  examination  of 

Harbor  lines: 

establishment  of 

at  Boston  Harbor,  Mass 

at  l^nmswiok,  Ga 

atMarqnette,  Mich 

at  New^ork  Harbor,  N.  Y 

at  Portage  Lake,  Mich 

at  Norfolk  and  Portsmouth  harlM>rs 

at  Savannah  HarlionGa ..•• 

etc.,  PortiH^e  Lake,  Mich 

Harbor  of  refuge: 

1^  Block  luand,  B.  L,  improvement  of 

1^  entrance  of  Sturgeon  Bay  Canal,  Wis.,  improvement  of. 

at  Grand  Marais,  Mich.,  improvement  of 

atHyannis,  Mass.,  improvement  of 

at  Little  Harbor,  N.  H.,  improvement  of 

at  Milwaukee  Bay,  Wis 

atKantncket,  Mass.,  improvement  of 

at  Point  JuditJi,  B.  I.,  establishment  of 

at  Portage  Lake,  Mich 

at  Sand  Beach,  l<ake  Huron,  Mich 

1^  Stonington,  Conn.,  improvement  of 

en  Lake  Pepin  at  Stockholm,  Wis 

Sandy  Bay,  Cape  Ann,  Mass. 

Harlem  Biver,  N.  Y*.,  improvement  of 

Harrisseoket  (Harraseeket)  Biver,  Me.,  examination  of 

Hayes,  Annie  B.  (schooner),  removal  of  wreck  of 

Hav  Lake  Channel,  St.  Mary's  Biver,  Mich.,  improvement  of.. 

HeU  Gate,  N.  Y.,  improvement  of  navigation  at 

Hemingway.  Eva (pnngy )^remo val  of  wreck  of 

Henry  and  Seaton  parks,  Washington.  D.  C 

Hero  Islands,  Vt.  (North  and  South),  channel  between 

Herr's  Island,  construction  of  dam  at 

Hiawassee  Biver,  Tenn.,  improvement  of 

Hingham  Harbor,  Mass.,  improvement  of 

Historic  grounds,  location,  etc 

Homosassa  Biver  and  Bar  at  its  mouth,  Fla.,  examination  of. . . 

Hospital  Point,  cutting  of;  examination  of 

Housatonic  Biver^Conn., improvement  of 

Hudson  Biver,  N.  Y. ,  impirovement  of 

Hudson  Biver,  shfp'channel  between  Ellis  Island  and  deep 

water  in,  examination  of 

Hull's  Creek,  Va..  examination  of 

Inmboldt  Harbor  and  Bay,  CaL,  Improvement  of 
unttng  Creek  at  it*  mou|h,  Va.,  examination  of 
nroD  Harbor,  Ohio,  improvement  of 

Hyannis,  Mi  si  i,  harbor  of  reftige  at,  improvement  of 
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Subject. 


I. 

loe-harbor  : 

at  head  of  Delaware  Bay,  DeL,  oonatmction  of .  .v 

at  HarcoB  Hook,  Pa.,  oonstmotion  of , 

at  month  of  liuakinguin  Riyer,  Ohio,  oonstractioD  of 

at  New  Castle,  Bel.,  ooDStractton  of 

at  or  near  Bismarck,  Dak.,  e^aminatioa  of 

HeMarthe  (Frenoh  sliip),  removal  of  wreck  of. 

niinois  Kiver.  III.,  iroprorement  of 

minoiaand  Mississippi  Canal,  location  of  the 

Improvement  and  care  of  public  buildings  and  grounds.  Dis- 
trict of  Columbia 

Indiana  Chute,  Falls  of  tiie  Ohio  Biyer,  improvement  of. , 

Inland  water-way  between  Beaufort  Hurbor  and  New  Biver, 

N.  C,  improyem««nt  of , 

Inland  water-way  between  New  Berne  and  Beaufort,  K.  C, 

improyement  of ».... 

Inland  water-way  ftom  Chinooteagne  Bay,  Ya.,  to  Delaware 

Bay  at  or  near  Lewes,  DeL,  improyement  of 

Inner  Harbor,  Michigan  City,  Ind..  bridge  across  channel  of . 
Interferences  with  navigation  by  bridges,  causeways,  etc. . . . 

Ipswich  Biver,  Mass.,  improyement  of 

Irondequoit  Bay,  channel  connecting  Lake  Ontario  with,  ex- 
amination of 

Inm  pier  in  Delaware  Bay  near  Lewes,  D^,  oonstmction  of  . 

jr. 

James  River.  Ya.,  improvement  of 

JekylQreekiGa.,  improvement  of 

Jersey  City  and  Ellis  Island,  N.  Y.,  ship-channel  between,  ex- 
amination of ^ 

Joy  (schooner),  removal  of  wreck  of 

Jndioiaty  Square,  Washington,  D.  0 

K. 

Kanawha  River,  Great,  improvement  of 

Kanawha  River,  Oreat>  W.  Ya.,  operating  and  care  of  locks 

and  dams  on 

Kanawha  River.  Little,  improvement  of 

Kansas  City  and  Memphis  Railway  and  Bridge  Company, 

bridge  of,  across  Mississippi  Riyer  at  Memphb,  Tenn 

Kennebec  River,  Me.,  improvement  of 

Kennebunk  River,  Me.,  examination  of 

Kennebunk  Riverjfe.,  improvement  of 

Kenosha  Harbor,  wis.,  improvement  of , 

Kenosha  Harbor,  Wis.,  for  refuge,  examination  of 

Kentucky  Riyer,  Kv. : 

improvement  of 

bridge  across,  near  Tyrone,  Ky 

bridge  across,  at  J'rankfort.Ey 

bridge  across  North  Fork  of;  at  mouth  of  Walker's  Creek. 

operating,  etc.,  locks  and  dams  on 

Kentucky  Union  Railway  Company,  bridge  of,  across  North 

Fork  ox  Kentucky  River .. 

Keokuk  and  Hamilton  Bridge  Company,  bridge  ot,  across  Mis- 
sissippi River 

Kewaunee  Harbor,  Wis.,  improvement  of. 

Keyport  Harbor,  N.  J.,  improvement  of..., 

Key  West  Harbor,  Fla.,  improvementof  northwest  entrance  to 

Kingslev's Creek,  bridgeaoross 

Klamatn  River,  Cid.,  examination  of 

Klaskuine  River,  Oregon,  examination  of , 

La  Fonrehe  Bayou,  La.,  improvement  of 

La  Fourohe  Bayou,  La.,  from  Dom^dsonville  to  the  Gulf,  exam- 
ination of 

La  Grange  Bayou,  Fla.,  improvementof 

Lake  Cham  plain,  N.  T.  and  Yt.,  improvement  of  Narrows  at. 

Lake  George,  N.  Y.,  examination  of 

Lake  Michigan,  canal- way  connecting  waters  of;  with  Calumet 
River,  examination  of ,. ... 

Lake  Pepin,  harbor  of  refuge  at  Stockholm 

Larobmont  Harbor,  N.  Y..  examination  of 

Lakea.  Northern  and  North  weatem,  printing  and  distribution 

Lambeirt's  Pointi  Ya.,  approaohM  to  NonrfoUC*  etc!,  between 
Fort  Norfolk  and 
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SUBJBOT. 


Hissoari  River  Commf  Mion — Condnned : 

oonstmctiun  at  Kansas  City.  Miami,  etc 

oonatraotioo  at  Plattarooaih.  Nebraska  City.  Bnio,  St. 
Joseph.  Learenworth,  and  Atchison 

report  of  Lieut.  H.  M.  Chittenden,  Corps  of  Engineers 

report  of  the  Secretary 

repoirt  of  Mr.  S.  Waters  Fox,  division  engineer 

report  of  Mr.  Samael  H.  Young,  division  engineer 

survey  observations 

Mobile  Harbor,  Ala.,  improvement  of 

Mokelnmne  Kiver,  Cat.,  improvement  of 

Moline  City  Harbor.  IlL,  examination  of 

Moohegan  Inland  Harbor,  Me.,  examination  of 

Monoogahela  River,  W.  va.  and  Pa.,  improvement  of 

Monongabeia  River,  above  upper  dam,  W.  Va.,  examination  of 
Monontrahela  River,  operating  and  care  of  Look  and  0am  No.  9 

Monroe  Harbor,  Mich.,  examination  of 

Monroe  Harbor,  Mich.,  improvement  of 

Moodna  <or  Murderer's)  Creek,  N.  Y.,  bridge  across 

Moose-a-bec  Bar,  Jonesport,  Me.,  improvement  of 

Moorings,  public,  at  Fort  Ross,  Fisk's  Mill,  Fish  Rock,  Skelter 

Cove,  and  XHnidad.  Cal 

Mormon  and  Stockton  doughs,  Cal.,  San  Joaqnin  River,  im> 

provementof .* — 

Morton,  Sallie  C.  (schooner),  removal  of  wreck  of 

Mount  Desert,  Me.,  breakwater  at 

Mount  Vernon,  Va.,  channel  at,  improvement  of 

Mount  Vernon,  Va.,  survey  of  road  flrom  Aqueduct  Bridge  to 

Mouth  of  Black  River,  Mich.,  improvement  of 

Mouth  of  Chagrin  River,  near  WUlonghby,  Ohio,  examination 
of 


Month  of  Colombia  River,  Oregon  and  Washington,  improve- 
ment of 

Mouth  of  CoquiUe  River,  Oregon,  improvmnent  of 

Mouths  of  Sacramento  and  San  Joaquin  rivers,  CaL,  snrvey  of. 

Muskegon  Harbor,  Mich.,  improvement  of 

MuHkingnm  River,Ohio: 

bridge  across,  at  Stockport.  Ohio 

bridges  across,  at  Zanesville ■ 

bridge  across,  between  Beverly  and  Waterford 

bridge  across,  Lowell  Canal 

construction  of  ice-harbor  at  month  of 

iVom  Zanesville  to  Dresden,  examinati<m  of ■ 

improvement  of 

operating  and  care  of  locks  and  dAmson 

Mystic  River,  Conn.,  examination  of 


Nausemond  River,  Va..  improvement  of * 

Nanticoke  River,  tram  Seaiord  to  Conoord,  DeL,  examination 
of. 


Nantucket,  Mass.,  harbor  of  refuge  at,  improvement  of. 

Napa  River,  Cal.,  improvementof 

Narragansett  Bay  and  Providence  River,  R.  L,  improvement  of. 

Narragausett  Bay,  at  the  mouth  of  Narrow  River,  B.  L,  exami- 
nation of 

Narraguagus  River, Me.,  improvementof 

Narrows  at  Lake  Champlain,  N.  Y.  and  Vt.,  improvement  of 

Nassawaddox  Ri^er,  Mo.,  examination  of 

Neches  River,  Tex.,  improvement  of 

Nehalem  Bay  and  Bar, Oregon,  examination  of.... 

Neuse  Ri ve r,  N.  C . ,  improvement  of 

Neva,  removal  of  wreck  of - 

New  Bedford  Harl>or,  Mass.,  improvement  of 

Newburyport  1  larbor,  Mass.,  improvement  of 

New  Castle.  Del. ,  construction  ox  ice-harbor  at 

New  Haven  Harbor.  Conn.,  breakwater  at, construction  of  ... 

New  Haven  Harbor,  Conn.,  improvement  of 

New  London  Harbor,  Conn.,  examination  of. 

New  London  Harbor,  Conn.,  improvement  of 

New  Orleans  Harbor,  La.,  improvement  of 

New  Orleans  Harbor,  La.  (Algiers),  removal  of  wreck  from.., 

Newport  Harbor. R.L,  improvementof 

New  Kiver,  N.  C,  improvement  of 

New  Kiver,  N.  C,  wat«r-way  between  Swansborongh  and . ... 

New  River,  Va.  and  W.  Va.,  improvement  of 

NewRochelle  Harlior,  N.  Y.,  improvementof 

Newtown  Creek,N.Y..  improvement  of. 

New  York  Central  and  Hudson  River  Railroad  Oompeny, 
bridge  of,  across  Moodna  Creek 
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Subject. 
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irewTorkH«rbor,e«tablisluDeDt  of  harbor  lines  at 

Kew  Tork  Harbor.  N.T.,linproTemeiit  of 

Tfew  York  Harbor.  N.Ym  removal  of  wreck  from 

Kew  Tork  Harbor,  tea-wall  at  DatIs  Island.  N.  Y.,  improve- 
ment of • 

K'iagara  Palla,  water-way  aronnd.  examination  of 

Kiagara  River  and  Tonawanda  Harbor.  K.  Y..  improvement  of. 

Ifoinliii  Creek,  Ya..  improvement  of 

Kootaaok  Birer.  Wash.,  Improvement  of 

KorfSolk  Harbor,  eetablishment  of  harbor  linee  at 

Korfolk  Harbor  and  its  approaobee^Ya..  improTement  6f 

Korfolk  Harbor,  approaoh  to.  and  t7.8.  (Norfolk)  navy-yard, 
improvement  of • 

Korth  Bast  Blver.  Cape  Fear,  N.  0.,  examination  of 

XortbBastRiver,  lid.,  examination  of 

North  Edisfco  lUver,  to  connect  with  Sooth  Bdlsto  by  St 
Pierre  Biver  and  Soath  Creek,  8.  C,  examination  of. 

Kortih  and  Soath  Hero  Islands,  improvement  of  channel  between . 

Northern  and  Northwestern  Lakes,  printing,  etc.,  charts  of . . . . 

Korth  Palonse  Biver,  Wash.,  examination  of 

North  Rirer  Bar,  N.C.,  improvement  of 

Northwest  entranoe  to  Key  West  Harbor,  Fla.,  improvement 

of i • 

Norwalk  Harbor.  Conn.,  improvement  of 

Noxnbee  Biver,  Miss.,  improvement  of 

O. 

Oakland  Harbor,  Cal.,  improrement  of 

Oek  Orchard  Harbor, N.Y, improvement  of. 

Oooohannook  Biver.  Md..  examination  of 

Ooeoqnan  Creek.  Ya.,examination  of....... 

Oceopancy  of  and  i^)ary  to  pablic  works  by  oorporations  and 

ladirMnals 

Ocklawaha  Biver.  flrom  its  month  to  Lake  Griflln,  Fla..  examina- 
tion of 

Oemabtee  Biver.  Ga.: 

bridge  aoroM 

examination  of » 

improvement  of 

Oconee  Biver,  Ga.:  ^  ,.,. 

bridge  across  at  or  near  Dublin 

examination  of - 

improvement  of  ■ •• • 

Oconto  Harbor,  Wis.,  examination  of 

Oconto  Harbor,  Wis.,  improvement  of 

Ooraooke  Inlet,  N.  C,  examination  of 

Office  of  the  Chief  of  Bngineers 

Officers  of  the  Corps  of  Bnglneers -• — - 

Officers  of  the  Corps  of  Engineers,  namber  of,  rank  and 

datiesof. *••:••** 

Ogdensburgh  Harbor,  N.Y..  improvement  of 

Ohio  Biver: 

bridge  across,  ftom  Wheeling.  W.  Ya.,  to  Martin's  Ferry. 

Ohio 

bridge  across. at  Beaver.  Pa......^ Z'^'^""1AW" 

bridge  across,  between  Looisville,  By.,  and  Jefforsonville, 

Ind 

bridge  across,  at  StenbenTlUe,  Ohio 

improvement  of 

improvement  of  Falls  of • 

improvement  of  Indiana  Chnte 

opersting  and  care  of  Davis  Island  dam  on 

Oleott  Harbor,  N.  Y.,  improvement  of ^ .... . 

Old  Colony  Bailroad  Company,  bridge  of,  across  Taunton  Biver. 

Onsnoook  Harbor,  Va.,  examination  of...- 

OntAnagon  Harbor,  Mich.,  improvement  of 

Oostenaula  and  Coosawatee  rivers,  Ga.,  bridges  scross 

Oregon  Bailway  and  Navigation  Company,  bridge  of,  across 

Snake  Biver -- 

•  Osage  Biver,  Ma.  improvement  of •••••\v*"^  "I" 

Oesge  Biver.  Mo.,  from  its  mouth  to  5  miles  above  the  first 

shoal,  examination  of .- 

OswegoHirbor.N.Y.,  improvement  of. 

Otter  Creek,  V».,  improvement  of.................. 

OuschiU  Biver,  Ark.,  improvement  of,  above  Camden  ........ 

Oiiscbiu  Biver,  La.  and  Ark.,  from  month  to  head  of  navigaUoD. 

exsniination  of - — ;•;•••; y: 

OnsobiU  and  Black  rivers,  Arli. »uid  La.,  improvement  of 

Owendaw  and  Wsndo  rivers,  S.C.,  examination  of 

Oweosborougb  Harbor,  By.,  examination  of 
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Subject. 


P. 


PmdUco  River,  N.  C,  bridi^ea  across,  etc 

Pamlico  and  Tar  rivers.  N.C,  improvement  of 

Pamanky  Kiver,  Va.,  improvement  of 

Pamnnky  Kiver,  Ya.,  removal  of  wreck  at  Skidmore's  Bar,  in. 

Pascagoula  River,  Miss.,  improvement  of 

Pasquotank  River,  above  the  month  of  Tomer's  Cnt,  N.  C,  ez« 
amination  of 

Passaio  River,  N.  J.,  improvement  of  above  Newark 

Passaic  River,  N.  J.,  Improvement  of,  below  Kewark 

Pass  Cavallo  Inlet,  improvement  of 

Patapsoo  River,  Md.,  channel  to  Baltimore,  improvement  of. . . 

Patapsco  River.  Md.,  removinfr  sunken  vessel  from,  etc 

Patrick,  Auto  Mobile  controllable  torpedo 

Paioxent  River,  Md.,  improvement  of,  from  Benedict  to  Hill's 
Landing 

Pawcatnok  River.  R.  I.  and  Cfmn.,  improvement  of 

Pawpaw  River,  Mioh^  bridge  across,  etc 

Pawtncket  River,  R.  L,  improvement  of 

Pearl  River,  Miss. :' 

improvement  o£  below  Jackson 

improvement  of,  from  Jackson  to  Carthage 

improvement  of,  between  Bdinbnrgh  and  Carthage 

Pease  RivMT.  Fla.,  improvement  of 

Pembroke  Harbor  and  Channel,  Me.,  examination  of 

Penfleld  Reef,  Conn.,  examination  for  breakwater  from  Fair- 
weather  Island  to 

Penobscot  River,  Me.,  improvement  of * 

Pensaoola  Harbor,  Fla.,  improvement  of ^ 

Pensaoola  Harbor,  Fla.,  resnrvey  of  onterand  inner  bars  at,  ex- 

.    amination  of 

Pensaoola  Harbor.  Fla.,  removal  of  wreck  from  entrance  to. . . 

Pensankee  Harbor,  Wis.,  improvement  of 

Pentwater  Harboiv  Mich.,  improvement  of 

Petal nma  Creek,  Cal^ improvement  of 

Petersburg  Harbor,  va.,  improvement  of  Appomattox  River, 
etc.,  and  diverting  water  above,  etc 

Petit  Jeao  River,  Ark.,  improvement  of 

Petoskey  Harbor,  Mich.,  examination  of 

Pettingiil  (bark),  removal  of  wreck  of 

Hetty's  Island,  Philadelphia  Harbor,  removal  of 

Pbslia,  Bogne,  Miss.,  examination  of 

Philadelphia,  Pa.,  United  States  Commission  Advisory  to  the 
Bowrd  of  Harbor  Commissioners  of 1 

Philadelphia  Harbor.  Pa.,  removal  of  islands  in  front  of 

Pier,  iron,  oonstmction  of,  in  Delaware  Bay,  near  Lewes.  Del. . 

Pine  Lake,  Mich.,  entrance  to.  improvement  of 

Pine  River  at  St.  Clair  City,  Mich.,  examination  of 

Pittsbnrgh  and  Lake  Erie  RiUlroad  Company,  bridge  of;  across 
Ohio  River 

Pittsburgh,  Cincinnati  and  St.  Lonis  Railway  Company,  bridge 
of,  across  Ohio  River 

Plaquemine,  Bayou,  La. ,  improvement  of 

Plaquemine,  Bayou,  La.,  securing  month  of,  from  erosion 

Plattsburgh  Harbor,  N.  Y.,  improvement  of 

Plattflbnrgh  Harbor,  Yt.,  for  extension  of  breakwater,  exami- 
nation of 

Pleasant  Kiver  (h>m  Columbia  Falls  to  its  mouth,  Me.,  exami* 
nation  of .» 

Plymouth  Harbor,  Mass.,  Goose  Point  Channel,  examination  of. 

Plymouth  Harbor,  Mass.,  improvement  of 

Pocomoke  River,  Md.,  improvement  of 

Point  Judith  Pond,  R.  I.,  entrance  to,  examination  of 

Portage  Lake,  Mich.,  establishment  and  maintenance  of  har- 
bor Tines  in  

Portage  Lake,  Mich.,  harbor  of  refuge  at 

J^ort  Austin,  Mich.,  for  breakwater,  examination  of 

Port  Cheater  Harbor,  N.  Y.,  improvement  of 

Port  Clinton  Harbor,  Ohio,  improvement  of 

Port  Jefferson  Inlet,  Long  Island,  N.  Y.,  examination  of 

Portland  Harbor,  Me.,  channel  in  Back  Cove,  imprevementof.. 

Portland  Harbor,  Me.,  improvement  of 

Port  Sanilac,  Mich.,  for  harbor  of  refuge,  examination  of 

Portsmouth  Harbor,  N.  H..  im  provement  of 

Portsmouth  Harbor,  Ya.,  Establishment  of  harbor  lines  at  — 

Postat  WilleU  Point 

Port  Washington  Harbor,  Wis.,  improvement  of 

Potsan  River,  bridge  across,  near  iort  Smith,  Ark 
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Subject. 


Potomao  Biver: 

chanoel  crosaiofc  from  AlexAodrU,  Y*.,  to  the  Maryland 
side,  examination  of 

oonstruotion  of  bridge acroes  Bastern  Branch  of,  at  Wa«U- 
Ington.  D.  C 

Xastern  Srauchof,  Md.,  examination  of : 

at  Wasliington,  D.  C,  improTement  of 

improvement  of  channel  at  Mt.  Vernon,  Ya 

leconstmotion  of  Aqaedaot  Bridge  acro-ia,  at  Waebinxtoo, 
D.C 

South  Branch  of,  W.  Ya.,  examination  of 

Powow  River, Mans., improTement  of 

Presque  lele,  preservatloa  of  peninsalaat 

Prime  Hook  Creek.  Del.,  examination  of 

Providence  Harbor,  R  I.,  Oreen  Jacket  Shoal,  removal  of 

Providence  River  and  Narragansett  Bay,  R.  I.,  improvement  of. 

Provincetown  Harbor.  Maaa.,  improvement  of 

Pabiic  bojldlnga  and  groonda,  liislriot  of  Colambia,  improve* 

ment  and  care  of 

PabUc  buildings  and  grounds,  estimates  fbr  Washington, 
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D.C 


Public  moorings  on  northern  coast  of  California,  examination 
for  establishment  of 

PuMic  works,  occupancy  of^  and  injury  to,  by  corporatiomi 
and  individuals 

Pat-in-Bay  Island,  burial  place  on,  examination  of 


Onanicassee  River,  Mich.,  examinationi>f. 
Quantico  Creek,  Ya.,  examination  of 


Bacine  Harbor,  Wis.,  examination  of 

Racine  Harbor.  Wis.,  improvement  of 

Raft,  removal  of.  from  Gaudeloupe  River,  Tex 

Randolph  and  Kansas  City  Bridge  Company,  bridge  of;  across 

Missouri  River 

Rappahannock  River.  Ya.,  improvement  of 

Rappahannock  River,  Ya.,  improvement  of.  at  Urbana  Creek  . . 

Ran vray  River,  N.  J.,  improvement  of. 

Raritan  Bay,  K.  J.,  improvement  of 

Raritan  River,  N.  J.,  improvement  of 

Raritan  River  Railroad  Company,  bridge  of,  across  South  River, 


Reconnaissances  and  explorations 

Reconnaissances  aod  surveys  in  military  divisions,  eta,  esti- 
mates for 

Recruiting  for  Battalion  of  Engineers 

Red  River,  Ark.,  improvement  of,  above  Fulton , 

Red  River,  La.,  rectification  of,  etc 

Red  River,  La.  and  Ark.,  improvement  of 

Red  River,La.and  Ark., survey  of 

Red  River  of  the  Norili,  bridge  across,  at  Dee  Mors  avenue, 
Qrand  Forks,  Dak , 

Red  River  of  the  North,  bridge  across,  at  Minnesota  avenue. 
Grand  Forks,  Dak 

Red  River  of  the  K^rth,  Minn,  and  Dak.,  improvement  of 

Redwood  Hart»<tr.  Cal.,  improvement  of 

Removing  obsii  actions  in  A rkansas  River,  Ark 

Removing  snags  and  wrecks  from  the  Mississippi  and  Missouri 
rivers 

Reservations  east  of  Capitol,  Washington,  D.  C 

Reservation^  north  of  Pennsylvania  avenue,  etc.,  Washington, 


D.C 


Reservoirs  at  headwaters  of  the  Mississippi  Rivor   , 

Resurve^  of  outer  and  inner  bars  at  Pensacola,  Fla.,  examina- 
tion of. 

Rice's  Point,  St  Louis  Bay,  Minn.,  channel  encroached  upon 
by  pier,  etc 

Rio  Grande,  N.  Mex.,  from  Embndo  to  El  Paso,  Tex.,  examina- 
tion of 

River  and  harbor  improvements 

River  and  harbor  improvements.  Board  of  Engineers  for 

Road  from  Aqueduct  Bridge  to  Mount  Yemen.  Ya.,  survey  of. 

Roads  and  bridges,  construction  of,  in  Yellowstone  Park 

Roanoke  River,  K.  C.  and  Va.,  improvement  of 

Roanoke  River,  Ya.,  between  Clarksville  and  Eaton  Falls,  ex- 
aodnationof 
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Subject. 


Rockland  Harbor,  Me.,  improTemeiit  of. 

Book  port  Harbor,  Me.,  improvement  of 

Bomley  Marsh,  GkL,  improvement  of 

Bondeway  and  Vidal  bayouB,  removing  obatmctions  from 

Rondoat  Harbor,  N.Y.,unprovement  of 

Bouge  River,  Mich.,  impn>vement  of .' 

Bonnd  Lake,  channel  between  Lake  Michigan  and  bridge 
across  

Boose's  Point,  Lake  Champlain,  N.  Y.,  constmotion  of  break- 
water at 

8. 

• 

Sabine  Pass,  Tex.,  improvement  of 

Sabine  Biver,  La.  and  Tex.,  improvement  of 

Sackett's  Harbor,  N.  Y.,  improvement  of 

Saoo  Biver,  Me. ,  improvement  of 

Saco  Biver,  Me.,  construction  of  breakwater  at 

Sacramento  Biver,  Cal.,  survey  of  month  of. 

Sacramento  and  Feather  rivers,  CaL,  improvement  of 

Saginaw  Biver.  Mich.,  improvement  of. 

St.  Andrew's  Bay,  Fla.,  exMnination  of 

St  Angnstine  Harbor,  Fla.,  improvement  of 

St.  Clair  FlaU  Canal,  Mich 

St.  Clair  Flats  Canal,  operating  and  care  of 

St  Clair  Biver,  Mich.,  Algonac  on,  exandnation  of. 

St.  Croix  BivAr,  Me.,  examination  of 

St  Croix  Biver,  Wis.  and  Minn.,  improvement  of 

St.  Croix  Biver,  Wis.  and  Minn.,  obstruction  to  navigation  by 

booms,  piers,  logs,  eto 

St  Croix  Biver,  surveys  for  reservoir  at  the  source  of ^ . . 

St  Francis  Biver,  Ark.,  bridge  across 

St  Francis  Biver,  Ark.,  improvement  of 

St  Francis  Biver,  Mo.,  improvement  of  ....K 

St  Jerome's  Creek,  Md.,  improvement  of  entrance  to  harbor  at. 

St  John.  Bavou,  lik.,  examination  of 

St  John's  Biver,  Fla.,  Improvement  of 

St.  John's  Biver,  Fla.,  remold  of  wrecks  from 

St  Jones  Biver,  DeL.  improvement  of 

St  Joseph  Harbor,  Mich.,  improvement  of 

St  Joseph  Biver,  Mich.,  bridge  across,  near  m«nth 

St  Joseph  Biver,  Mich.,  improvement  of 

St  Lawrence  Biver,  N.  x .,  snoals  between  Sister  Islandf  and 

Cross-over  Light  examination  of 

St  Lonis,  Arkansas  and  Texas  Batlroad  Company,  bridge  o^ 

across  St.  Francis  Biver 

St  Lonis  Bay,  Minn,  and  Wis.,  channel  encroached  upon  east 

of  Bice's  Point,  in 

St  Louis  Bay  and  Superior  Bay,  Wis.,  improvement  in  harbor  at. 

St  Louis  Harbor,  Mo.,  examination  of 

St  Louis  Merchants'  Bridge  Company,  bridge  of,  across  Mis* 

sissippi  Biver 

St  Louis  Biver,  Minn.,  bridge  across 

St  Mark's  Biver  and  bar  at  its  mouth,  Fla.,  examination  of.... 

St  Mary 's  Falls  Canal,  Mich.,  operating  and  care  of 

St  Mary's  Falls  Canal,  dry-dock  at  

St  Mary's  Falls  Canal  and  Biver,  Mich.,  improvement  of 

St  Mary's  River.  Mich.,  improvement  of  Hay  Lake  Channel.. 
St  Paul  and  Duluth  Bailway  Company,  bridge  of,  across  St 

Lonis  River 

St  Pierre  Biver,  S.  C,  connect  North  and  South  Edisto  rivers 

by  South  Creek  and 

Salem  Harbor,  Mass.,  examination  of 

Salkiehatchie  Biver,  S.  C,  improvement  of 

Salmon  Biver,  N.  Y.,  examination  of 

Salmon  Biver,  Lake  Ontario,  harbor  at  mouth  of,  examination 

of 

Saluda  Biver  (Broad  and),  above  Colombia,  S.  C,  examination 

of 

San  Buenaventura  Harbor,  CaL,  examination  of 

Sand  Beach.  Lake  Huron,  Mich.,  harbor  of  refuge  at 

San  Diego  Harbor,  Cal.,  improvement  of 

Sandusky  City  Harbor,  X>hio,  improvement  of 

Sandusky  Biver,  Ohio,  improvement  of 

Sandy  Bay;,  Cape  Ann,  Mass.,  harbor  of  refuge  at 

5Uui  Francisco  Harbor,  Cal.,  survey  of 

San  Joaquin  Biver,  Cal.,  improvement  of  StocktosT  and  Mor- 
mon sloughs 

San  Joaqnin  Biver,  CaL,  survey  of  mouth  of 

San  Luis  Obispo  Harbor,  Cal.,  improvement  of %. 

San  Pablo  Bay,  Cal.,  snrvayof , 
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Subject. 


San  Simeon  Bav,  Cal.,  examinatiou  of 

Santee  River,  S.  C,  improremeut  of 

tantlaxo  Brazoe  Harbor,  Tex.,  improvemeDt  of 
araeotaBay,  Fla..  examination  of 

Saasafhw  River,  Md.,  examination  of 

Saoga*  nek  If  arbor,  Mich., improvement  of 

Sanjcatuck  Harbor,  Mich.,  examination  of  

Saogertiea  Harbor,  N.  Y.,  improvement  of 

Savannah  Harbor,  Ga.,  eetabllehment  of  harbor  Knee  at 

Savannah  River,  Ga. : 

improvement  of 1. 

improvement  of,  above  Aninieta 

damage  to  the  Yemezobia  freshet  bank,  etc.,  examina- 
tion of 

above  Anf^nsta  and  between  Angnsta  and  Andereonville, 
Ga.,  examination  of 

Savannah  River  and  Harbor  Ga.,  improvement  of 

School  o'  Application  at  Willets  Point 

SohnyUdll  River,  Pa.,  improvement  of 

Scitnate  Harbor,  Maes.,  improvement  of 

Sea-coast  defenses , 

Seaoonnet  Point,  R.  L,  view  to  constmcting  bi-eakwater  nt 
Fisbinc  Place  Cove , 

Seaton  and  Henry  Parks,  Washtnj^n.  D.  C 

Sea- wall  at  Davis  Island,  New  York'Harbor,  >!.  Y.,  improve- 
ment of 

Shallotte  River,  N.  C^ examination  of 

Sheboygan  Harbor,  wis.,  improvement  of 

Sheepshead  Bav,  N.Y., improvement  of 

Shelter  Cove,  Cal.,  public  mooring  atj  examination  for  estab- 
liahmentof 

Ship-channel  between  deep  water  in  Hudson  River  and  RUis 
Island*  examination  of 

Ship-channel  in  Galveston  Bay,  Tex.,  improvement  of 

Shoial,  Green  Jacket,  removal  of :. 

Shrewsbury  River,  N.  J.,  improvement  of , 

Sipsey  River,  Ala,  fh>m  the  Tombigbee  River  at  Vienna  to 
Texan,  examination  of 

Sister  Islands  and  Cross-over  Light,  shoals  between,  examina- 
tion of 

Siuslaw  River  and  Bar,  Oregon,  examination  of 

Skagit  River,  Wash.,  improvement  of 

Skiomore's  Bar  Pamunky  River,  Va.,  removal  of  wreck  at 

Smith's  Island,  Philadelphia  Harbor,  removal  of 

Smithsonian  Park,  Washington.  D.  C 

Snake  and  Upper  Columbia  rivers,  Oregon  and  Wash.,  im- 
provement of 

Snake  River,  bridge  across,  near  Texas  Ferry,  Wash 

Snohomish  River.  Wash.,  improvement  of 

Snoqualmie  River,  Wash.,  improvementof 

Socastee  Creek,  S.  C,  examination  of 

South  Branch  of  the  Potomac  River,  W.  Ya.,  examination  of. . 

South  Creek,  S.  C,  connect  North  and  South  Edisto  rivers  by 
St.  Pierre  River  and. 

South  Bast  River,  Md.,  examination  of 

South  Edisto  River,  to  connect  with   North  Edisto  by  St. 
Pierre  River  and  South  Creek,  B.C.,  examination  of 

South  Fork  of  Cumberland  River,  Ky.,  improvement  of 

South  Haven  Harbor,  Mich.,  improvement  of 

South  Hero  Islands,  channel  between  North  and 

South  Pass  of  the  Mississippi  River,  inspection  of  improve- 
ments at 

South  River,  N.  J.,  Improvement  of 

South  River,  N.  J.,  bridge  across 

Stage  Harbor  at  Chatham,  Mass.,  examination  of 

Stamford  Harbor.  Conn.,  improvement  of 

Statement  of  funds,  Willets  Point 

Staten  Island  and  New  Jersey,  improvement  of  channel  be- 
tween       

Staunton  River,  Ya.,  improvement  of,  between  Brook  Neal 
and  Randolph 

Staunton  River,  Ya.,  improvement  of,  between  Pig  River  and 
Brook  Neal 

Steele's  Bayou.  Miss.,  improvementof 

Steilaqnamish  River,  Wash. ,  improvement  of 

StUl  Pond  Harbor,  Md.,  examination  of 

Stockholm,  Wis. ,  harbor  of  refuge  at 

Stockton  and  Mormon  sloughs,  Cal.,  San  Joaquin  River,  im- 
provement of 

Stonington,  Conn.,  harbor  of  refuge  at,  improvement  of 

Straits  of  Carqninez,  Cal.,  snrvev  of 
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Part  IV. 


Stargeon  Bay  Caoal,  Wis.,  harbor  of  reftige  at  entranoe  of . . . . 

Snisun  Bay,  CaL.  sarrey  of 

Stimpawaniu  Inlet,  N.  T.,  improTement  of. 

Superior  Bay  and  St.  Loaia  Bay  Harbor,  Wis.,  Improvement  of 

Surveys  ana  examinations  of  livers  and  harbors,  estimates  for 

Surveys  and  reoonnaissanoea  in  military  divisiona  and  depart- 
ments, estimates  for 

Surveys  for  reservoirs  at  head  waters  of  Mississippi.  St  Croix, 
Chipnewa,  and  Wisconsin  rivers 

Susqnenanna  River,  Md.,  improvement  of^  above  and  below 
Havre  deOrace 

Snwanee  River,  Fla.,  improvement  of 

Swanton  Harbor,yt.,  examination  of. 

Swift  Greek,  K.  C.,  examination  of 

T, 

Tallahatohee  River,  Kiss.,  improvement  of 

Tallapoosa  River,  Ala.,  improvement  of. 

Tampa  Bay,  Fla.,  improvement  of 

Tampa  Bay  and  Ola  Tampa  Bay,  Fla.,  channel  between,  ex- 
amination of  

Tan£ipahoa  River,  La.,  examination  of 

Tar  River,  from  Tarborough  to  Rocky  Mount,  K.  C,  examina- 
tion of 

Tarrytown  Harbor,  N.Y..  examination  of 

Taunton  River,  Mass. : 

bridge  across,  at  Somerset 4 

examination  of ...■ 

Improvement  of- 

Tohefunote  River  and  Bogue  Falia,  La.,  improvement  of 

Toheftinote  River  and  Bogue  Falia  (Falaya),  La,  examination 
of 

Tohnla  Lake,  Miss.,  improvement  of 

Tecbe  Bayonl  La.,  examination  of 

examination,  finom  month  to  St.  Martiusville 

examination,  with  view  to  pattine  in  new  locks 

Telegraph  connecting  the  Cuntol  with  the  Departments  and 
Government  Printing  Office,  Waahington,  D.  C 

Tennessee  River : 

bridge  across,  at  Florence,  Ala 

improvement  of,  aboveCbattanooga 

improvement  of^  below  Chattanooga 

Tensas  River  and  Bavou  Macon,  La.,  improvement  of 

Terrebonne,  Bayou,  for  dredging  above  Houma,  La.,  examina- 
tion of 

Terrebonne,  Bayou.  La.,  improvement  of 

Thames  River,  Conn.,  improvement  of 

Thunder  Bay  Harbor,  Mich.,  improvement  of 

Thunder  Bay  River.  Alpena,  Mich^  examination  of 

Tickfaw  River  and  its  tribotaries.  La.,  improvement  of 

Tickfaw  River.  La.,  examination  of 

Ticonderoga  River,  N.T.,  improvement  of 

Tillunook  Bay  and  Bar,  Oregon,  improvement  of 

Toledo  Harbor.  Ohio,  improvement  of 

Tombigbee  and  Warriors  rivers,  Ala.,  and  Miss.,  improvement 
of 

Tombigbee  River,  improvement  of,  below  Vienna 

Tombigbee  River,  improvement  of,  from  Fulton  to  Vicuna  — 

Tombiffbee  River,  Ala.,  improvement  of,  from  Walker's  Bridge 
to  Fmton 

Tombigbee  River,  Ala.  and  Miss.,  between  Vienna  and  Cotton 
Gin,  examination  of 

Tonawanda  Harbor  and  Klama  River,  N.  Y.,  improvement  of 

Torpedo,  Patrick.  Anto-Mobile  controUabie 

Totusky  River.  Va.,  improvement  of 

Tradewater  River,  Ky.,  improvement  of 

Trail  Creek,  Ind.,  bridge  across 

Trent  River,  X.  C.,  improvement  of 

Trent  River,  firom  Trenton  to  Upper  Quaker  Bridj^e.  N.  C 
exunination  of , 

Trinidad,  Cal.,  pnblio  mooring  at,  examination  for  establish- 
ment of  

Trinity  River,  Tex.,  improvement  of 

Troutber^  Harbor,  N.  x.,  examination  of 

Tualatin  River.  Oreffon.  examination  of 

Tuokahoe  River,  M  d. .  examination  of 

Tug  Fork  of  Big  Sandy  River,  Ky.,  examination  of 

Two  Brothers  (aohooner),  removal  of  wreck  of 

Two  Rivers  Harbor,  Wis.,  improvement  of 
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Umpqna  River.  Oregon,  improvement  of 

Uiupqua  River  bet^ween  Soottoburgli  Aod  Hai  t'n  RapiUs.Oro^^ou, 
•xMnloation  of 

Umpqua  Kiver.  OregOD,  between  Soottsbar^b  and  tbe  moatb, 
•xamination  of. » 

Union  River  abd  Union  River  Bay,  Me.,  examination  of 

iTnited  States  Commiaaion.  advisory  to  tbe  Board  of  Harbor 
Commissioners  of  Pbiladelpbia,  Pa 

United  States  transport,  removal  of  wreck  of 

Upper  Colombia  River,  Wasb.,  between  Wallala  and  Britisb 
line,  examination  of 

Upper  Columbia  and  Snake  rivers,  Oregon  and  Wasb.,  im- 
provement of 

Upper  Mississippi  River,  operations  of  snag-boats  on 

Uroana  Creek,  Ya.,  improvement  of /. 
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V. 

Vermillion  Harbor,  Obio,  improvement  of 

Yemesobia  Kresbet  Bank,  examination  of  Savann»b  River, 

damage  to  the 

Tidal  (and  Rondeway)  bayons,  removing  obsfriictions  from  . . 

Vineyard  Haven  Harbor,  Mans.,  improvement  of , 

Vlnevard  Haven  Harbor,  Mass.,  removal  of  wreck-scbooner  j 

Aimattom i 

Yolosia  Bar,  Fla.t  improvement  of { 

W. 

Wabasb  River,  Ind.  and  111.,  improvement  of,  above  Yincen- 
nes 

Wabasb  River,  Ind.  and  Ilk.  miprovoment  of,  below  Yincennes 

Wabasb  Railway  Company,  briUKoof,  across  Mlflsissippi  River 

Waccamaw  River,  K.C.  and  S.C.,  improvement  of 

Wando Rivers,  S.  C.  Oweudaw  and,  examination  of 

Wappinger's  Creek,  N.  Y.,  examination  of 

WappooCnt.,  S.  C.,  improvement  of 

Warebam  Harbor,  Mass.,  improvement  of 

Ware  River,  Ya.,  examination  of 

Warren  River,  R.  I.,  improvement  of 

WarriorRiver,  Ala.,  from  Tuscaloosa  to  Deroopolis,  examina- 
tion of 

Warrior  and  Tombigbee  rivers,  Ala.  aod  Miss.,  improvement  of 
WarriorRiver.  Ala 

Warwick  River,  Md.,  examination  of 

Washington  Aqueduct 

Washington  City  water  supply,  increase  of. 

Waahinston  Monument,  Waslungton,  D.  C,  caro  and  comple- 
tion of 

Wateree  River,  S.  C,  improvement  of 

Water-gauges,  Columbia  River,  Oregon  and  Wash 

Water-gangea  on  tbe  Mississippi  River  and  its  principal  trib- 
utaries  

Water-pipes,  fountains,  etc.,  Washington,  D.  C 

Waters  River,  Mass.,  examination  of 

Water  supply,  increase  of,  etc.,  WusbiuKton,  D.  C 

Water-way  around  Niagara  Falls,  examination  of 

Water-way  tMtween  Mississippi  River  and  Berwick's  Bay,  ex- 
amination of  Bayou  Terrelionne,  etc.,  for 

Water-way  between  Kew  River  and  Swansborough,  N.  C,  ex- 
amination of 

Water-way,  inland,  between  Beaufort  Harbor  and  New  River, 
N.  Cm  improvement  of 

Water-way,  inland,  between  New  Bemn  and  Beaufort,  N.  C  . . 

Water-way,  inland,  from  Chinooteagne  Bay  to  Delaware  Bay, 
imnrovement  of 

Wanxegan  Harbor,  HI.,  improvement  of. 

Weir  RiTe]r  Mass.,  examination  of 

Wellfleet  Harbor,  Mass.,  improvement  of 

Westport  Harbor,  Mass.,  examination  of 

Wentport  River,  Mass.,  east  and  west  branch  of,  examination  of 

Wetipkin  River,  Md.,  examination  of 

Weymouth  River,  Mass.,  examhiation  of 

Wharf  at  Fori  Monroe,  Ya.,  construction  of 

Wheeling  and  Harrisbnrg  Railway  Company,  bridge  of,  across 
Ohio  River •. 

White  Oak  River.  N.  C.  examination  of 

White  River  Harbor.  Mici...  improvement  of 

White  River,  Ark.,  improvement  of 
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"White  Blrer,  Tnd.,  improvement  of ^ 

White  River,  Ind.,  bndgps  acrosm 

Wicomico  River,  Md.,  examinatioD  of 

Willamette  River,  Oregon,  improvement  of,  above  Poriland  . . 
Willamette  River,  Lower,  Orof^ou,  improvemeut  of,  below  Port- 
land  


WUleta  Point: 

assignment  to  charge,  etc.,  departments  of  in-  structlon.. 

Aato-Mobile  controllable  torpedo 

estimates,  etc 

order  convening  board  of  officers  to  examine  and  report 
upon  torpedo  material 

poet  at 

programme  of  study — summer,  etc 

programme  of  study.  et<5.— winter , 

report  of  board  on  Patrick  Auto  Mobile  controllj^hlo  tor- 
pedo  

tests  of  fuses 

Wilmington  Harbor,  Cal.,  improvement  of 

Wilmington  Harbor,  Del.,  improvement  of 

Wilson  Harbor,  N.  T.,  improvement  of 

Windmill  Ifllaiid,  Philadelphia  Harbor,  removal  of 

Winthrop  Harbor,  Mass.,  improvement  of 

Winyaw  Bay,  S.  C,  improvement  of 

Wisconsin  River,  surveys  for  reservoirs  at  source  of. 

Wisconsin  (and  Fox)  rivers.  Wis.,  improvement  of 

Withlacooche  River,  Fla.,  bridge  across,  «tc 

Withlacoochee  River,  Fla.,  improvement  of 

Wreck: 

at  Algiers,  New  Orlean.^i  Harbor,  La.,  removal  of 

in  Ashtabula  Harbor,  Ohio,  removal  of 

in  BogneSound,N.C.,  removal  of 

in  Buzzard's  Bay,  removal  of , 

in  Cambridge  harbor,  Md.,  removal  of 

in  channel  leading  to  Hampton  Roads,  removal  of 

in  channel  to  Baltimore  Harbor,  removal  of 

in  Choptank  River,  Md., removal  of 

In  HempHtead  Harbor,  N.Y.,  removal  of 

in  New  York  Harbor,  removal  of 

in  Pamunky  River,  removal  of 

in  Pensacola  Harbor,  Fla.,  removal  of 

in  Vineyard  Haven  Harbor,  removal  of 

Wrecks : 

in  Boston  Harbor, removal  of ... 

in  Delaware  Bay  and  River,  removal  of 

in  Florida  rivers,  removal  of 

in  Gowanns  Bay,  reineval  of 

removal  of,  from  St.  J  ohn's  River,  Fla 

Wrecks  and  snags,  removing,  from  Mississippi  and  Missouri 
Rivers 
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Yadkin  River,  N.  C,  improvement  of 

Yadkin  Valley  Railway  Company,  bridge  of,  across  Capo  Fear 

River 

Yaquina  Bay,  Oregon,  improvement  of ; 

Yaaoo  River,  Miss,  improvement,  of i 

Yellow  Bank  and  Chippewa  River,  Wis.,  improvement  of ' 

Yellowstone  National  Park,  construction  of  roads  and  bridges 
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Yellowstone  River,  Mont,  and  Dak.,  improvement  of 

York  Harbor,  Me.,  improvement  of 

York  River,  Va.,impToveraeut  of  

Young's  River  and  its  tributary,  Klaskoine  River,  Oregon,  ex- 
«min*tlonof 
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